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U.  S.  DEI'AKTMENr  0}f  A(;kiculturk, 

Office  of  Experiment  Stations, 
Washington,  D.  C,  Decenibei^W,  1905. 

Sir:  1  have  the  honor  to  transmit  h(M-ewith  a  report  of  the  investi- 
gations eondiK-tt^d  in  liHili-t  by  H.  S.  (irindley,  prof essor  of  general 
chemistry  at  the  College  of  Science  of  the  University  of  Illinois;  and 
A.  D.  Emniett,  research  chemist  in  the  nutrition  investigations  of 
the  same  institution,  in  accordance  with  instructions  from  this  Office. 
As  in  earlier  work.  Professor  Grindley's  object  has  l)een  to  secure 
accurate  information  regarding  the  losses  sustained  when  meat  is 
cooked  in  different  ways,;uid  the  etl'ects  of  cooking  upon  flavor,  pala- 
tability,  and  nutritive  value. 

In  the  course  of  the  investigations,  material  aid  has  been  rendered 
by  Prof.  rier])ert  W.  Mum  ford,  of  the  department  of  animal  hus 
bandry  of  the  Illinois  Agricultural  Experiment  Station,  and  by  Prof. 
Isabel  Bevier,  of  the  department  of  household  science,  of  the  Uni- 
versity of  Illinois.  Acknowledgment  should  be  made  of  the  valuable 
assistance  rendered  by  Miss  E.  C.  Sprague,  and  Messrs.  F.  W.  Gill, 
S.  J.  McGrath,  and  J.  M.  Barnhart. 

In  the  present  bulletin,  which  is  considered  a  progress  report,  the 
details  of  fifty-one  experiments  are  reported,  in  which  studies  were 
made  of  the  nutritive  value  of  difi'erent  kinds  and  cuts  of  meat  cooked 
in  various  wa3's. 

The  investigations  reported  furnish  data  of  practical  as  well  as  sci- 
entific interest,  and  it  is  recommended  that  the  report  be  published  as 
Bulletin  No.  im  of  this  Office. 

Respectfully,  A.  C.  True, 

Director. 

Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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INFLUENCE  OF  COOKING  UPON  THE  NUTRITIVE, 
VALUE  OF  MEATS. 


INTRODUCTION. 

In  the  United  States  there  is  a  oreater  production  of  meat  tlian  in 
any  other  country  in  the  world,  our  animal  products  being-  second 
only  in  importance  to  our  cereal  pioducts.  The  reports  of  the  census 
for  lltoo  show  that  the  meats  and  meat  products  slaughtered  and  pre- 
pared that  year  by  the  wholesale  packing  houses  of  this  country  were 
worth  at  wholesale  prices  $779,000,000.  It  nuist  be  rememl)ered  that 
this  does  not  include  the  value  of  the  meat  and  meat  products  which 
pass  directl}^  through  the  hands  of  the  l)utchers  and  other  retailers,  nor 
that  of  animals  wliich  the  farmers  and  other  consumers  slaughter  for 
their  own  use,  so  the  total  value  of  the  meat  and  meat  products  would 
be  considerably  larger  than  the  figure  quoted. 

A  detailed  study  of  the  results  of  267  dietary  studies  which  have 
been  made  in  America  shows  an  average  expenditure  of  7.2  cents  per 
man  per  day  for  meats.  The  cost  of  meat  forms  37.2  per  cent  of  the 
total  cost  of  the  food,  and  the  meat  furnishes  38.6  per  cent  of  the  pro- 
tein, 58.9  per  cent  of  the  fat,  and  18.5  per  cent  of  the  total  nutrients 
of  the  diet.  Furthermore,  available  statistics  show  that  we  also  con- 
sume more  of  this  food  than  any  other  nation,  the  inhabitants  of  the 
United  States  annuall}-  using  on  an  average  about  120  pounds  of  meat 
per  capita. 

Since  it  is  evident  that  meats  play  such  an  important  role  in  com- 
mercial and  domestic  economy,  it  seems  obvious  that  there  is  abundant 
reason  to  justify  any  study,  however  extended,  which  will  increase  our 
knowledge  of  the  nutritive  and  economic  value  of  meats  and  their 
products. 

Investigations  made  from  1898  to  1903  at  the  University  of  Illinois 
under  the  auspices  of  this  Office  in  cooperation  with  the  university, 
upon  the  nature  and  the  extent  of  the  losses  which  meat  undergoes 
during  the  process  of  cooking,  have  already  been  published.''  In  con- 
nection with  those  investigations  a  large  number  of  experiments  were 
made  which  had  for  their  object  the  determination  of  the  influence  of 
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the  cooking  of  meats  upon  their  total  dig-estibility,  and  upon  the  ease 
and  rapidity  of  their  dig-estiuii,  ard  the  results  obtained,  which  have 
been  described  in  part,"  it  is  expected  will  soon  appear  in  full  as  a 
bulletin  from  this  Office. 

During-  the  year  1903-4  the  methods  used  in  these  studies  have  been 
in  a  number  of  ways  materially  extended  in  scope  and  moditied  in 
form.  The  plan  of  the  investigations  has  also  been  extended  with  a 
view  to  studying  as  completely  as  possible  the  influence  of  different 
methods  of  cooking  upon  the  nutritive  value  of  meats  and  the  charac- 
ter of  the  physical  and  chemical  changes  which  take  place  in  meats 
when  they  are  cooked  by  various  common  methods.  It  is  the  object 
of  this  bulletin  to  describe  this  work  and  to  give  in  detail  some  of  the 
results  which  have  so  far  been  obtained. 

The  work  here  reported  includes  (1)  thirty-one  experiments  made 
to  determine  the  amount  of  the  losses  which  result  in  the  cooking  of 
meats  in  hot  water  at  different  temperatures  and  for  different  lengths 
of  time,  a  special  feature  being  a  detailed  study  of  the  nature  of 
the  nutritive  constituents  of  the  meats  before  and  after  cooking; 
(?)  four  experiments  to  estimate  the  amount  and  character  of  the 
losses  which  take  place  when  meats  are  cooked  by  pan  broiling 
and  at  the  same  time  to  find  out  the  relation  existing  between  the 
nutritive  value  of  the  raw^  and  that  of  the  cooked  meats;  (3)  three 
experiments  to  find  what  losses  and  changes  in  nutritive  value  result 
when  meats  are  cooked  by  roasting;  (4)  six  experiments  to  determine 
the  losses  and  also  the  changes  in  nutritive  value  which  meats  undergo 
when  they  are  cooked  by  sauteing,  frying,  gas  broiling,  and  pot  roast- 
ing; (5)  three  experiments  to  show  the  influence  of  the  different  meth- 
ods of  cooking  meats  upon  flavor  and  palatability,  and  (6)  four  experi- 
ments to  determine  the  amount  and  nature  of  the  substances  which 
bones  yield  when  cooked  in  hot  water,  as  in  making  soup. 

HISTORICAL  REVIEW. 

A  review  of  chemical  literature  shows  that  many  studies  of  the 
changes  brought  about  in  various  proteids,  fats,  and  carbohydrates  by 
oxidation  by  heat  or  otherwise,  and  by  treatment  with  water  under 
pressure  or  other  methods  of  hydration  and  by  the  action  of  different 
reagents  have  been  undertaken  which,  properly  considered,  would 
throw  light  on  the  changes  brought  about  by  cooking.  But  appar- 
ently no  attempt  has  as  yet  been  made  to  collect  and  digest  this  widely 
scattered  material.  An  extended  search  of  the  literature  of  the  sub- 
ject indicates  that  comparatively  few  experimental  investigations  have 
been  undertaken  with  the  direct  object  of  studying  the  chemical,  histo- 
logical, and  other  changes  which  different  foods  undergo  during  the 
process  of  cooking.     Considerable  has  been  said  by  different  writers 

"Univ.  111.,  Univ.  Studies,  vol.  1,  No.  5,  p.  1. 
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rejjardiiirif  the  effects  of  cooking  upon  nutritive  vsilue.  and  more  espe 
cially  upon  chemical  composition  and  din-estil)ility,  Init  as  a  rule  tiie 
stuteuuMits   are    not   accompanied    by   experimental   data  nor  do   the 
generalizations  always  show  evidence  of  being  based  upon  careful 
laboratory  investigations. 

Many  studies  have  been  made  with  a  view  to  ascertaining  the 
chemical  structure  of  ditierent  proteid  bodies  of  animal  and  vegetable 
origin,  and  at  the  present  time  many  investigators  are  working  along 
these  lines.  The  luiijority  of  the  proteids  studied,  it  seems  fair  to  say, 
are  not  those  occurring  in  meats  used  as  food,  and  the  statement  seems 
warranted  that  up  to  the  present  time  little  is  definitely  known  regard- 
ing the  chemistry  of  uncooked  meats,  and  still  less  regarding  the 
complex  changes  brought  about  by  different  methods  of  cooking, 
Wlmtever  is  known,  however,  is  of  great  interest  and  value,  not  only 
for  itself  but  for  the  suggestions  it  offers  for  future  lines  of  work. 

In  1895  Atwater"  compiled  and  studied  the  results  of  investigations 
on  the  changes  brought  about  when  meat  and  other  foods  are  cooked. 
The  experimental  data  regarding  the  effects  of  cooking  on  the  compo- 
sition, digestibility,  and  nutritive  value  of  foods  were  discussed,  as 
well  as  data  regarding  the  losses  resulting  during  the  cooking  of 
meats,  and  also  regarding  the  composition  and  luitritive  value  of  broth. 

In  Konig's''  extended  compilation  of  data  relative  to  the  chemistry 
of  foods  and  food  products,  investigations  are  sununarized  which  have 
to  do  with  the  cooking  of  food.  That  the  amount  of  such  data  was 
limited  is  shown  by  the  fact  that  the  summary  covers  only  16  pages. 

The  results  of  a  number  of  studies,  most  of  them  carried  on  by 
American  and  English  investigators,  which  add  to  our  knowledge  of 
the  changes  which  take  place  when  foods  are  cooked,  have  been  pub- 
lished but  are  not  included  in  either  of  the  compilations  just  cited. 

The  changes  which  take  place  in  the  carbohydrates  when  sweet 
potatoes  are  baked  was  studied  by  W.  E.  Stone.'' 

Snyder,  Frisby,  and  Bryant'' have  reported  determinations  of  the 
losses  of  nutrients  resulting  in  the  boiling  of  potatoes,  carrots,  and 
cabbage.  Katherine  I.  Williams''  has  studied  in  detail  the  chemical 
composition  of  cooked  vegetables  as  served  at  the  table.  Voorhees,/ 
Isabel  Bevier,^'  Snyder,'''  and  Woods*'  have  published  results  of  investi- 
gations showing  the  losses  involved  in  the  process  of  bread  making. 

«U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  21,  p.  91. 

b  Chemie  der  Mensclilichen  Nahrungs-  und  Genussmittel.     4.  ed.,  vol.  2,  p.  1244. 

cBer.  Deut.  Chem.  Gesell.,  23  (1890),  p.  1406;  Agr.  Sci.,  14  (1890),  p.  31. 

<^U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  43. 

«Jour.  Amer.  Chem.  Soc,  26  (1904),  p.  244. 

/U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  35  and  67. 

S'U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  52. 

^U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  67,  101,  and  126. 

^U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  85. 
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The  chemistry  of  cooked  meats,  and  the  losses  and  chemical  and 
physical  changes  involved  in  the  cooking  of  meats  have  also  received 
some  attention  in  recent  years.  Sch wenkenbecher  «  has  made  a  special 
study  of  the  composition  of  cooked  foods,  both  animal  and  vegetable. 
Katherine  I.  Williams^  has  analyzed  a  considerable  number  of  sam- 
ples of  cooked  fish  of  different  kinds.  Allen ''  reported  the  results 
of  the  analysis  of  a  number  of  different  kinds  of  cooked  meats  which 
were  made  in  his  laboratory  by  A.  R.  Tankard.  Atwater,''  Grind- 
ley/ Thudicum,/  and  Grindley  and  Mojonnier  'J  have  made  and  reported 
investigations  which  show  the  nature  and  extent  of  the  losses  which 
meats  undergo  during  cooking  by  the  methods  in  common  use.  Offer 
and  Rosenquisf^  have  studied  the  nature  of  the  nitrogenous  prin- 
ciples of  poultry,  fish,  and  different  kinds  of  raw,  cooked,  and  pre- 
served meats  and  in  raw  and  fried  veal.  Isabel  Bevier  and  Eliza- 
beth C.  Sprague*  have  reported  investigations  regarding  the  influence 
of  pans  of  different  kinds  and  shapes,  of  time  of  cooking,  of  tem- 
perature, and  of  different  shapes  and  size  of  cuts,  upon  the  losses 
which  occur  in  the  roasting  of  beef.  Grindley  and  Mojonnier  J  have 
studied  the  influence  of  the  cooking  of  meats  upon  their  total  digesti- 
bility and  upon  their  ease  and  rapidity  of  digestion. 

M.  Rubner,^'  in  a  recent  publication,  gives  in  brief  a  resume  of 
researches  which  have  been  made  in  his  laboratory  upon  the  chemis- 
try, the  cooking,  and  the  nutritive  value  of  meats.  The  results  which 
were  obtained  will  be  referred  to  in  detail  in  connection  with  the  dis- 
cussion of  several  of  the  topics  considered  in  this  bulletin. 

The  investigations  carried  on  in  Illinois  in  the  past  have  been  so 
largely  devoted  to  the  determination  of  the  losses  involved  in  the 
cooking  of  meats  that  they  have  in  the  main  only  indirectly  thrown 
new  light  upon  the  character  and  nature  of  the  physical  and  chemical 
changes  which  meats  undergo  during  cooking,  and  they  have  therefore 
given  us  only  a  little  additional  information  regarding  the  nutritive 
value  of  cooked  meats.  The  investigations  reported  in  this  bulletin 
were  undertaken  for  the  purposes  of  studying  as  thoroughly  as  possi- 
ble the  changes  in  nutritive  value  which  meats  undergo  during  the 
process  of  cooking. 

«Inaug.  Diss.,  Marburg,  1900. 

Uoun  Chem.  Soe.  [London],  71  (1897),  p.  649. 

c  Commercial  Organic  Analysis,  Philadelphia,  1898,  vol.  4,  p.  275. 

rfN.  Y.  State  Com.  Lunacy,  Ann.  Rpt.,  11  (1900). 

«U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  102. 

/The  Spirit  of  Cookery,  London,  1895. 

f/U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141. 

A  Berlin.  Klin.  Wchnschr.,  36  (1899),  pp.  937,  968,  and  1086. 

i  Illinois  Station  Circ.  72. 

.;Univ.  111.,  Univ.  Studies,  vol.  1,  No.  5,  p.  1. 

^E.  von  Leyden.     Handbuch  der  Erniihrungstherapie.     Leipsic,  1903,  2.  ed.,  p.  84. 
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ANALYTICAL  METHODS. 

In  ordor  to  iii\ c^tiuatf  the  nature  of  tlu'  i)liy>i(iil  and  chemical 
chaniifcs  w  liicli  occur  in  the  cooking  of  meats,  the  ordinaiv  methods 
for  tlie  proximate  analysis  of  foods  are  not  sulKcient.  Thus,  when 
meat  is  l)oiled.  the  uwvo  (h'termination  of  the  N\ater.  protein,  fat.  and 
ash  in  the  hroth  and  also  in  the  meat  before  and  after  cooking-  does 
not  li'ive  a  sutlicient  amount  of  infoi'ination  re«,^ardinjjf  the  proximate 
principles  which  they  contain.  Further,  there  are  serious  ohjections 
to  the  customary  preliminaiy  preparation  of  air-dried  samples,  because 
this  ])rocedure  produces  furuhunental  changes  in  the  proteid  constitu- 
ents and  undout)tedly  allects  to  somi*  extent  the  nature  of  the  fats  and 
prohahlv  also  that  of  the  organic  extractives.  The  changes  which  air 
(Irving  brings  about  in  tin^  proteids  j)revent  subsecpuMit  sepaiation  and 
examination  of  these  sul)stances.  since  they  are  for  the  most  part,  if 
not  entirely,  rendered  insolulde  by  this  treatment.  Since  the  investi- 
gations here  reported  seenn'd  to  lu'cessitate  a  study  of  the  water 
extracts  of  raw  and  cooked  meats  in  order  to  distinguish  more  com- 
pletel}'  between  their  proximate  constituents,  it  seemed  desinible  to 
analyze  the  fresh  substance  of  tiie  meats  without  tirst  preparing  an 
air-dried  samjile  according  to  the  usual  practice. 

In  former  investigations"  carried  out  in  this  laboratory  an  effort  was 
made  to  adapt  the  ordinary  methods  to  the  analysis  of  the  fresh  sub- 
stance of  both  raw  and  cooked  meats  without  preliminary  air  diying. 
At  that  time  the  results  obtained  were  not  as  satisfactory  as  were 
desired.  Further  work  has  ))een  done,  and  it  is  believed  that  the 
various  modifications  here  introduced  in  the  details  of  the  ordinary 
method  have  produced  more  accurate  results. 

In  general,  the  method  used  foUow's  the  outline  of  procedure  recom- 
mended by  the  Association  of  Otticial  Agricultural  Chemists,''  with 
such  modifications  as  were  described  in  a  former  bulletin  of  this  Office,'" 
together  with  further  changes  of  details  which  have  been  found  neces- 
sary when  the  fresh  substance  of  meats  is  used  instead  of  the  air-dried 
material.  Only  these  last  changes  need  be  described  here.  Much 
care  was  taken  in  preparing  and  thoroughly  mixing  the  samples  for 
analysis.  In  every  case  the  weighings  were  made  by  difference,  a 
glass-stoppered  weighing  bottle  being  used.  For  the  determination 
of  water  the  samples  were  weighed  in  glass  tubes  with  filter- paper 
bottoms,  such  as  are  ordinarily  used  in  ether  extraction  of  fat  liy  the 
Johnson  method.'^  In  cases  where  the  meat  was  rather  fat,  filter  blocks 
made  of  fat-free  paper  were  first  put  into  the  tubes,  the  tubes  and  theii- 

a  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  102. 
^  U.  S.  Dept.  Agr.,  Division  of  Chemistry  Bui.  46,  revised. 
cU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141. 
t^Amer.  Jour.  Sci.,  13  (1877),  p.  190. 


12 

contents  were  dried  at  first  very  slowly  in  a  water  oven  at  a  low  tem- 
perature, and  the  determination  then  continued  as  usual. 

The  fat  was  determined  by  exti-acting-  witii  anhydrous  ether  the  dried 
samples  remaining  after  the  estimation  of  water.  After  twenty -four 
hours'  extraction  the  samples  were  removed  and  intimately  ground 
with  ionited  sand,  then  transferred  again  to  the  moisture  tul)es,  which 
were  loosely  plugged  with  fat-free  cotton  to  prevent  an}"  of  the  material 
from  being  mechanicalh'  carried  into  the  flasks,  and  the  extraction 
continued  for  twelve  hours.  The  usual  Kjeldahl  method  was  used  for 
the  determination  of  the  total  nitrogen,  special  care  being  taken  in 
transferring  the  weighed  meat  to  the  Kjeldahl  flask  that  none  of  the 
material  should  adhere  to  the  neck.  In  the  distillation  it  was  found 
that  pumice  stone  was  preferable  to  granulated  zinc,  as  experiments 
made  in  this  laboratory  show  that  zinc  reduces  some  forms  of  nitrogen 
compounds  which  are  always  present  in  the  ordinary  alkali,  and  thus 
introduces  a  slight  error.  The  ash  was  determined  as  usual,  but  much 
care  was  taken  to  heat  the  muffle  very  slowly  and  gradually  at  first  so 
as  to  prevent  loss  by  sputtering. 

A  careful  and  thorough  test  of  this  method  for  the  direct  determina- 
tion of  water,  fat,  nitrogen,  and  ash  in  the  fresh  substance  of  meats 
has  demonstrated  its  accuracy,  and  it  may  be  considered  of  unques- 
tionable advantage  in  these  investigations  or  others  of  similar  nature. 

PREPARATION    AND   ANALYSIS    OF    COLD-WATER    EXTRACTS  OF 

MEATS. 

As  has  already  been  said,  in  order  to  learn  very  much  regarding  the 
chemistry  of  the  cooking  of  meats  it  is  necessary  to  distinguish  much 
more  completely  between  their  proximate  principles  than  is  done  by 
the  ordinary  methods  of  analysis.  It  was  believed  that  in  the  meat 
investigations  here  reported,  as  well  as  in  future  work,  this  could  be 
best  accomplished  by  studying  the  cold-watei-'extracts  of  meats.  After 
much  preliminary  experimenting  (which  it  is  not  necessary  to  describe 
in  this  connection),  a  method  of  preparation  and  analysis  of  the  cold- 
water  extracts  of  meats  was  elaborated  and  adopted.  Since,  so  far 
as  the  authors  are  aware,  no  method  has  been  as  3'et  proposed  or 
described  for  so  complete  an  analysis  of  meats  and  other  foods,  the 
method  used  is  described  here  in  detail. 

The  uncooked  or  cooked  meat  was  cut  into  small  pieces  and  then 
passed  three  times  thrcTugh  a  small  sausage  mill  or  meat  cutter.  After 
each  grinding,  the  mill  was  cleaned  and  the  meat  thoroughlv  mixed. 
Three  portions,  of  30  to  33  grams  each,  were  then  weighed,  the  meat 
being  thoroughly  mixed  each  time  before  an}^  of  it  was  removed. 
Each  lot  of  3U  to  33  grams  was  distributed  as  equally  as  possible 
between  six  small  beakers.     The  samples  were  moistened  with  a  little 
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distilled  water  and  all  liiiiips  tiroken  u})  with  a  ^lass  rod.  Fifty  cubic 
centimeters  of  water  was  then  added  to  each  beaker  and  the  contents 
stirred  thoroiiiihly  for  fifteen  minutes.  After  the  insoluble  residue 
had  l)een  allowed  to  settle  for  three  to  five  minutes,  the  litjuid  from  each 
beaker  was  decanted  through  filters  into  ^50  cubic  centimeter  flasks. 
The  insolut)le  portion  was  thorou<4-hly  drained  and  then  25  cu))ic  cen- 
timeters of  w  ater  was  added.  The  water  and  residue  were  thorou<4hly 
stirred  for  seven  to  eioht  minutes,  and,  after  settling,  decanted  upon  the 
same  Hlter  as  before.  This  treatment  was  continued,  25  cid)ic  centime- 
ters of  water  beinijf  used  each  time,  until  the  filtrate  from  each  portion 
of  meat  measured  about  230  cubic  centimeters.  The  material  on  the 
filters  was  allowed  to  drain  completely  after  each  extraction.  After 
the  last  extraction  the  entire  content  of  each  beaker  was  tlirown  upon 
the  filter  and,  when  drained,  was  washed  twice  with  a  small  quantit}^ 
of  distilled  water.  Each  ilask  was  rinsed  twice  with  water,  after 
which  the  filtrates  were  coml)ined  and  diluted  to  5  liters. 

Determination  of  total  ftolids  and  a.'^h. — Portions  of  the  filtrate  of 
100  cubic  centimeters  each  were  evaporated  to  dryness  in  weighed 
platinum  dishes.  Th«  residues  were  dried  in  a  water  oven  for  one  hour 
or  until  the  weight  of  each  was  approximately  constant.  The  dried 
residues  were  ignited  carefully  over  a  free  flame  at  a  very  low  red  heat 
until  colorless  or  nearly  so.  The  ash  was  weighed  cjuickly,  reheated, 
and  again  weighed.  This  treatment  was  repeated  until  the  weight 
was  constant. 

Dtteriiihudion  of  total  nitrogtn. — Portions  of  1<M)  cubic;  centimeters 
each  were  used  to  determine  the  nitrogen  h\  the  usual  Kjeldahl 
method.  Dilute  standard  solutions  (al)out  one-fifteenth  normal)  were 
used  for  this  part  of  the  work. 

DetermiTiatlon  of  nitrogen  precipitated  in  the  form  <f  coagulated 
protelds  In  ncxdral  solution.- — Poi'tions  measuring  200  cubic  centi- 
meters were  evaporated  upon  the  water  bath  to  a  volume  of  about  40 
cubic  centimeters.  The  solution  was  then  exactly  neutralized  with 
decinormal  sodium  hydroxid  solution,  litmus  paper  being  used  as 
indicator.  The  neutral  solutions  were  w'armed  upon  the  water  bath 
for  ten  minutes,  then  filtered  at  once,  and  the  coagulated  residues 
washed  thoroughly  with  hot  water.  The  nitrogen  in  the  residues  was 
determined,  much  care  l)e'ing  taken  to  remove  all  the  coagulated 
proteid  from  the  beakers. 

Determination  of  nitrogen  precipitated  as  alhiunoses  hy  zinc  sul- 
phate.— The  filtrates  and  washings  from  the  above  determinations  of 
coagulable  proteid  were  evaporated  upon  the  water  bath  to  a  volume 
of  30  cubic  centimeters  and  allowed  to  cool.  One  cubic  centimeter  of 
50  per  cent  sulphuric  acid  was  added  and  the  solution  completely  satur- 
ated with  crystallized  zinc  sulphate.  The  solution  was  heated  upon  a 
water  bath  with  constant  stirring  until  perfectly  clear,  allowed  to  stand 
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twelve  hours  and  then  filtered,  after  which  the  precipitate  was  thor- 
oughly washed  with  a  saturated  solution  of  zinc  sulphate,  slig-htl}^  acid- 
ified with  sulphuric  acid.  The  nitrogen  in  the  precipitate  was  then 
determined. 

Determ,inatio7i  of  nitrogen  jyrecvpitated  hy  tannin  and  sodium  chlo- 
rid. — Measured  portions  of  200  cubic  centimeters  each  of  the  cold-water 
extract  were  transferred  to  250  cu})ic  centimeter  measuring-  fiasks 
and  1  g-ram  of  pure  sodium  chlorid  and  5  cubic  centimeters  of  a  solu- 
tion containing  12  per  cent  of  tannin  were  added.  The  solution  was 
then  diluted  to  250  cubic  centimeters,  allowed  to  stand  twelve  hours, 
filtered  through  a  dry  filter,  and  the  nitrogen  determined  in  a  measured 
volume  (200  cubic  centimeters)  of  the  filtrate. 

Determination  of  nitrogen  precipitated  hy  phospJiotungstie  acid  from 
a  cold  solution. — Measured  amounts  of  200  cubic  centimeters  each  of 
the  cold-water»extract  were  transferred  to  250  cubic  centimeter  meas- 
uring flasks,  with  5  cubic  centimeters  of  50  per  cent  sulphuric  acid 
and  10  cubic  centimeters  of  phosphotungstic  acid  solution  (prepared 
as  directed  by  Wile}^)."  The  solution  was  then  diluted  to  250  cubic 
centimeters,  allowed  to  stand  twelve  hours,  filtered  through  a  dry  filter, 
and  the  nitrogen  determined  in  200  cubic  centimeters  of  the  filtrate. 

Determination  (f  nitrogen  precip>itated  hy  jyhosjyhotungstic  acid  from 
a  hot  solution. — Measured  portions  of  200  cubic  centimeters  each  of 
the  cold-w^ater  extract  were  treated  with  5  cubic  centimeters  of  50  per 
cent  sulphuric  acid  and  then  heated  to  rapid  boiling.  A  slight  excess 
(10  to  15  cubic  centimeters)  of  phosphotungstic  acid  solution  was  added 
and  after  boiling  gently  for  five  minutes  the  hot  solution  was  filtered. 
The  precipitate  was  washed  thoroughly  with  boiling  water  and  then 
the  nitrogen  which  it  contained  was  determined. 

Determination  of  nitrogen  precipitated  hy  Stutzer's  reagent. — jNleas- 
ured  amounts  of  200  cubic  centimeters  of  the  cold-water  extract  each 
were  placed  in  250  cubic  centimeter  measuring  flasks  and  3  cubic  cen- 
timeters of  Stutzer's  reagent  was  added.  The  solution  was  then 
dilmted  to  250  cubic  centimeters,  thoroughly  mixed,  allowed  to  stand 
twelve  hours,  filtered  through  a  dry  filter,  and  the  nitrogen  determined 
in  measured  portions  (200  cubic  centimeters)  of  the  filtrate. 

Determ  ination  of  nitrogen  as  ammonia. — Portions  of  200  cubic  cen- 
timeters each  of  the  cold-water  extract  were  distilled  with  magnesium 
oxid  in  the  form  of  milk  of  magnesia  and  the  ammonia  thus  liberated 
was  determined  in  the  usual  way. 

Determination  of  nitrogen  compounds  precipitated  directly  l>y 
Srfwi^Vi.*'— Portions  of  200  cubic  centimeters  each  of  the  cold-water 
extract  were  transferred  to  Kjeldahl  digestion  flasks,  acidified  with  2 

«  Principles  of  Agricultural  Analysis,  vol.  3,  p.  454. 

&  This  determination  has  recently  been  discontinued,  as  bromin  has  been  proved  to 
be  an  unreliable  precipitant  for  proteids. 
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cubic contiinotoi's  of  nonual  hydnu'liloric  acid,  uiul  tluMi  treated  with  a 
.slitifht  excess  of  l)romiii  while  beinj^  vi<^oroiisly  shaken.  The  mixture 
was  allowed  to  stand  twenty-four  hours,  then  filtered,  and  the  precip- 
itate washed  thorou«i-hly  with  water  saturated  with  hroinin.  The  nitro- 
o;on  was  then  deteruiined  in  the  precii)itated  proteid. 

Determi  nation  of  nitnnjeti  prec'tpltatedhti  lnunnln  in  the  jilt  rate  from, 
the  zinc  fodphate  jrrecipitate." — The  zinc  sulphate  filtrate  was  diluted 
with  an  equal  volume  of  water  and  '1  cubic  centinu^ters  of  noiiual 
hydrochloric  acid  was  added.  The  precipitation  with  bromin  was 
coutiuued  as  in  the  det«>rmiiiation  desciibed  above. 

METHODS  OF  ANALYZING  THE  BROTHS. 

The  methods  used  in  analyzing-  tiie  l)r<)ths  in  the  experiments  here 
reported  are  fundamentally  the  same  as  those  descril)ed  in  pre\ious 
bulletins  of  this  Office.''  Nevertheless,  as  they  diti'ei-  in  some  of  the 
details,  a  l)rief  outline  of  them  is  here  ^iven.  U))on  removinii-  the 
cooked  meat  from  the  vessel  in  which  it  was  boiled,  the  hot  broth  was 
immediately  tiltered  throuo-h  a  sieve  with  circular  openings  of  1  milli- 
meter. The  residue  in  the  sicive,  consistint>'  chiefly  of  fra<j;nients  of 
meat,  was  added  to  the  cooked  meat.  The  l)roth  was  rapidly  cooled 
to  about  15^  C.  and  strained  through  a  piece  of  cheese  cloth  previously 
washed  w'ith  w^ater,  alcohol,  and  ether.  By  this  means  most  of  the 
suspended  coagulated  albumin  and  nearl}'  all  of  the  solidified  fat  were 
separated.  This  coarse  residue,  after  being  washed  with  cold  water, 
was  dried  and  analyzed,  first  the  fat  and  then  the  nitrogeii  being 
determined.  The  tiltered  broth  was  diluted  with  water  to  a  definite 
volume  and  after  thorough  mixing  six  portions  of  250  cubic  centi- 
meters each  were  filtered  through  ash-free  filters.  In  this  manner  a 
clear  broth  w'as  obtained.  The  solid  material  collected  upon  the  filters 
was  designated  as  "'fine  residues,''  and  the  ash,  nitrogen,  and  fat  in 
these  residues  were  determined  in  duplicate.  The  total  solid  matter, 
ash,  proteid  nitrogen,  nonproteid  nitrogen,  and  extractives  in  the  clear 
filtered  broths  were  determined  by  the  methods  described  above  for  the 
analysis  of  the  cold-water  extracts  of  meats,  and  in  addition,  in 
order  to  get  if  possible  a  further  insight  into  the  nature  of  the  nitrog- 
eneous  constitwents  present  in  broths  and  to  study  and  compare 
methods  for  determining  these  bodies,  the  following  determinations 
were  made:  Nitrogenous  compounds  precipitated  by  bromin  directly; 
nitrogenous  constituents  precipitated  by  tannin  and  sodium  chlorid; 
compounds  of  nitrogen  precipitated  by  phosphotungstic  acid  in  the 
cold;  nitrogenous  substances  precipitated  by  phosphotungstic  acid  in 

«  This  determination  has  recently  been  discontinued,  as  bromin  has  been  proved  to 
be  an  unreUable  precipitant  for  peptones. 

&  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  102  and  141, 
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boiling  solutions;  nitrogenous  bodies  precipitated  by  Stutter's  reagent, 
and  nitrogen  as  ammonia  or  its  compounds.  The  methods  used  in 
making  these  determinations  in  broths  were  similar  to  those 
described  above  for  their  determination  in  the  cold-water  extracts. 

OBJECT  AND  PLAN  OF  THE  COOKING  EXPERIMENTS. 

The  object  of  the  experiments  here  reported,  expressed  briefly  and 
concisely,  was  to  study:  (1)  the  losses  resulting  from  different  proc- 
esses of  cooking;  (2)  the  influence  of  cooking  on  the  composition  and 
nutritive  value  of  meats;  (3)  the  nature  of  the  changes  in  composition 
resulting  when  meat  is  cooked  by  diflferent  methods;  and  (4)  the 
nature  of  the  water  extracts  of  raw  and  cooked  meats. 

In  planning  the  work  it  was  naturally  found  that  the  results  of  one 
experiment  might  help  toward  the  solution  of  several  of  these  prob- 
lems, and  the  question  of  their  classification  was  thereby  rendered 
complex.  For  instance,  the  main  purpose  of  Series  VIII  was  to  test 
the  difierences  between  the  changes  occurring  in  difl[erent  cuts  of 
meat  all  cooked  bj^  the  same  method,  and  in  the  first  three  experi- 
ments (Nos.  121-123)  three  different  cuts  of  beef  were  boiled  in 
exactly  similar  ways.  But  in  the  fourth  experiment  (No.  124)  the 
purpose  was  to  study  the  difl'erences  produced  bj^  diflerent  methods 
of  cooking  on  the  same  cut,  and  a  piece  of  meat  like  that  boiled  in 
experiment  No.  123  was  pan  broiled.  Thus  experiment  No.  123 
really  belongs  to  two  separate  series,  but  for  convenience  both  are 
included  in  one  series.  The  classification  finally  adopted  is  based  on 
the  kind  of  meat  and  the  method  of  cooking  rather  than  upon  chrono- 
logical sequence.  If  the  results  of  any  individual  experiment  can 
advantageousl}^  be  used  in  connection  with  another  series,  reference 
can  be  made  to  it  by  number,  as  will  be  done  in  later  sections  of  this 
bulletin. 

Although  the  method  of  cooking  is  not  the  most  important  feature 
of  all  these  experiments,  it  is  nevertheless  one  from  which  many  sig- 
nificant deductions  can  be  drawn.  Boiling,  pan  broiling,  roasting, 
sauteing,  frying,  gas  broiling,  and  pot  roasting  were  the  methods 
employed.  They  were  essentially  the  same  as  those  described  in  a 
previous  bulletin  of  this  Ofiice,"  any  minor  variations  being  given 
with  the  individual  experiments.  In  experiments  Nos.  119,  124,  142, 
and  151  the  samples  were  pan  broiled;  in  Nos.  120,  147,  and  156  they 
were  roasted;  in  Nos.  141  and  150,  sauteed;  in  No.  143,  fried;  in  No. 
152,  gas  broiled;  and  in  Nos.  146  and  155,  pot  roasted.  In  the 
remaining  experiments  (Nos.  107-118,121-123,  125,  126,  131-140,144, 
145,  153,  and  154)  the  meats  were  cooked  by  boiling,  and  a  detailed 
description  of  this  method  is  here  given,  partly  to  explain  the  somewhat 

»TJ.  S.  Dept.  Agr.,  Oflace  of  Experiment  tStatioue  Bui.  No.  141. 
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conipliratod  processes  l»y  which  tlie  complete  rt>sults  were  obtained 
ami  parti  V  l)ecause  of  the  special  importance  of  the  liroths  so  produced. 

There  is  considerable  variation  in  the  way  in  which  th(»  terms 
"boilinj;,"  "  stewing,"  and  "simmering"  are  used.  In  th.-  ])resent 
investiii'ation,  as  was  the  case  in  earlier  work,  the  term  "  l)oiling" 
has  been  used  to  cover  cooking  in  hot  water  at  any  temperature;  how- 
ever, in  every  case  the  temperature  of  the  water  during  cooking 
has  been  recorded,  so  it  will  not  l)e  diliic-ult,  should  it  at  any  time  be 
desirable,  to  decide  whether  the  meat  was  cooked  by  stewing,  sinnuer- 
ing,  or  true  boiling. 

The  steps  which  were  taken  in  developing  the  experimental  methods 
for  determining  the  losses  of  nutrients  and  the  chemical  and  nutritive 
changes  which  result  in  the  cooking  of  meats  by  boiling  have  been 
given  in  full  in  previous  publications  from  this  OlHce."  It  is,  how- 
ever, necessary  to  say  in  this  connection  that  in  cooking  meat  in  hot 
or  in  boiling  water  it  was  found  that  there  was  no  appreciable  loss  of 
nutritive  material  by  volatilization,  ])ut  that  practically  all  the  nutrients . 
removed  from  meat  l)y  this  method  of  cooking  passed  into  the  result- 
ing })roth.  In  reporting  the  results  of  these  investigations  all  material 
separated  from  the  meat  during  the  cooking,  whether  mechanically  or 
by  solution,  has  therefore  been  designated  '"  loss"  by  cooking.  The 
material  thus  removed,  however,  is  not  necessarily  an  actual  loss  from 
the  standpoint  of  household  economy  if  the  broth  is  used  as  soup  or  is 
otherwise  consumed  as  food. 

In  each  cooking  experiment  one  sample  of  meat  was  reserved 
uncooked  for  direct  analysis.  The  portions  cooked  were  weighed 
before  and  after  cooking,  and  the  ditierence  in  each  case  was  taken 
as  representing  the  total  loss  in  w^eight  resulting  from  the  process  of 
cooking.  The  material  lost  consisted  partly  of  water  and  partly  of 
nutritive  ingredients  contained  in  the  broth.  The  broth  was  analyzed 
by  the  methods  given  above  (see  pages  15,  16),  the  proteid,  fat,  ash, 
and  organic  extractives,  both  nitrogenous  and  nonnitrogenous,  being 
determined.  The  total  loss  in  weight  minus  the  weight  of  these 
ingredients  in  the  broth  was  assumed  to  represent  the  quantity  of 
water  removed  from  the  meat  in  cooking.  The  cooked  meat  was  then 
analyzed  and  the  amount  of  each  nutrient  in  it  was  added  to  that  in 
the  broth  and  the  sum  taken  as  the  amount  of  the  nutrients  in  the  raw 
meat.  This  was  found  in  every  case  to  correspond  so  closely  to  the 
figures  obtained  by  the  direct  analysis  of  the  uncooked  samples  that 
it  seemed  fair  to  include  the  results  of  the  two  methods  in  one  table, 
as  has  been  done  in  the  report  of  the  experiments.  From  these 
amounts  and  the  amounts  in  the  broth  the  percentage  loss  of  each 
ingredient  was  calculated. 

aU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  102  and  141. 
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The  calculation  and  interpretation  of  the  results  of  the  experi- 
ments may  be  illustrated  hy  the  followino-  examples:  In  experiment 
No.  108  (p.  22)  the  weight  of  the  meat  before  cooking  was  1,()0<)  grams 
and  the  weight  of  the  cooked  meat  534.54  grams.  The  total  loss  in 
weight  was  therefore  405.46  grams,  which  is  equivalent  to  a  loss  of 
46.55  per  cent  of  the  weight  of  the  original  meat. 

The  chemical  composition  of  the  edible  i)ortion  of  the  meat  before 
and  after  cooking  and  also  of  the  resulting  broth  is  .shown  in  Table  3 
(p.  23).  The  composition  of  the  uncooked  beef  round  was  found  by 
direct  analysis  to  be:  Water  74.04  per  cent,  proteid  19.63  per  cent, 
nitrogenous  extractives  1. 37  per  cent,  nonnitrogenous  extractives  1.72 
per  cent,  fat  3.19  per  cent,  and  ash  1.18  per  cent.  The  same  table 
shows  that  the  composition  of  the  cooked  beef  round  from  another 
similar  sample  analyzed  after  cooking  was:  Water  59.01  per  cent,  pro- 
teid 36.27  per  cent,  nitrogenous  extractives  0.33  per  cent,  nonnitrog- 
enous extractives  0.45  per  cent,  fat  4.38  per  cent,  and  ash  0.50  per 
■cent.  The  percentage  composition  of  the  complete  lu'oth  reckoned  on 
the  basis  of  the  total  weight  of  uncooked  meat  from  which  it  was  made 
as  shown  by  this  same  table  is,  proteid  0.64  per  cent,  nitrogenous 
extractives  1.06  per  cent,  nonnitrogenous  extractives  1.36  per  cent, 
fat  0.61  per  cent,  and  ash  0.76  per  cent. 

The  results  of  these  analyses  of  the  raw  and  cooked  meats  and  the 
broth  have  been  calculated  to  the  water-free  basis  and  the  values  thus 
obtained  are  given  in  the  same  table  (No.  3). 

The  quantities  of  the  nutrients  in  the  uncooked  and  cooked  meats 
and  the  broth,  which  are  soluble  in  water,  are  also  given  in  Table  3, 
section  B.  Referring  to  this  table,  it  will  be  seen  that  before  cooking, 
the  beef  round  used  in  this  experiment,  or  a  sample  so  similar  as  to 
be  comparable,  contained  the  following  nutrients  which  were  soluble 
in  cold  water:  Proteid,  2.77  per  cent;  nitrogenous  extractives,  1.37 
per  cent;  nonnitrogenous  extractives,  1.72  per  cent;  fat,  none;  ash, 
0.98  per  cent;  making  a  total  of  6.84  per  cent.  On  the  other  hand, 
the  same  beef  round,  after  cooking  by  boiling  in  water  as  already 
described,  contained  the  following  percentages  of  soluble  nutrients: 
Proteid,  0.38;  nitrogenous  extractives,  0.33;  nonnitrogenous  extract- 
ives 0.45;  fat,  none,  and  ash,  0.29;  making  a  total  of  only  1.45  per 
cent  of  material  soluble  in  cold  water. 

In  like  manner  the  quantity  of  soluble  constituents  in  the  broth  as 
actually  determined  by  analysis  is  given  in  the  same  table.  The 
amounts  of  the  water-soluble  constituents  which  occur  in  the  meats 
and  the  broth  have  been  calculated  to  the  water-free  basis,  and  the 
results  are  also  reported  in  Table  3.  Finally,  the  mitrients  in  the  raw 
and  cooked  meats  and  in  the  broth  which  are  insoluble  in  cold  water 
are  given  in  section  C  of  the  table. 

In  Table  4,  giving  the  final  results  of  cooking  experiment  No.  108, 
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it  will  be  notiood  that  the  total  nutrients  in  the  eooked  moat  are,  water 
815.4:3  onuns;  proteid,  193.88  grams;  nitrogenous  extractives,  l.TG 
grams;  nonnitrogenous  extractives,  2.41  grams;  fat,  23.-41  grams,  and 
ash,  2.H7  grtims.  The  entire  amount  of  water  in  the  cooked  meat  was 
found  hy  nuiltiplying  the  weight  of  the  cooked  meat  (584. 54  grams) 
by  the  percentage  of  water  (59.01)  found  in  the  cooked  meat,  which 
gave  315.48  grams.  By  similar  calculations  the  weights  of  proteid, 
nitrogenous  extractives,  nonnitrogenous  extractives,  fat,  and  mineral 
matter  (ash)  in  the  entire  cooked  meat  were  obtained. 

In  the  next  line  of  Table  4  there  is  given  the  w^eight  of  nutrients  in 
the  broth  resulting  from  the  cooking  of  meat  No.  1641.  These  values, 
with  the  exception  of  the  data  for  water,  were  obtained  directly  by 
the  chemical  analysis  of  the  original  complete  l)roth.  In  other  words, 
by  analysis  of  the  entire  ])roth  resulting  in  this  experiment,  it  was 
found  that  it  contained  6.42  grams  of  proteid,  10.68  grams  of  nitrog- 
enous extractives,  13.59  grams  of  nonnitrogenous  extractives,  6.09 
grams  of  fat,  and  7.57  grams  of  ash.  The  sum  of  these  live  quantities, 
44.80  grams,  represents  the  total  nutrients  in  the  entire  broth.  This 
quantity,  subtracted  from  465.46  grams,  the  total  loss  in  weight  result- 
ing in  cooking,  gives  421. 16  grams,  the  amount  of  water  removed  from 
the  meat  during  the  cooking. 

In  the  third  line  of  Table  4  are  given  the  weights  of  the  nutrients  in 
the  uncooked  meat  used  in  experiment  No.  108.  These  data  were 
obtained  by  adding  the  weight  of  each  nutrient  in  the  cooked  meat  to 
the  weight  of  each  nutrient  found  in  the  broth.  The  uncooked  meat 
(No.  1640)  weighing  1,0(»0  grams,  may  therefore  be  said  to  contain 
786.59  grams  of  w^ater,  200. 80  grams  of  proteid,  12.89  grams  of  nitrog- 
enous extractives,  16  grams  of  nonnitrogenous  extractiv^es,  29.50 
grams  of  fat,  and  10.24  grams  of  ash.  It  should  be  noted  that  these 
figures  are  obtained  1)}'  computation  from  the  analyses  of  cooked  meat 
and  broth  from  sample  No.  1641,  rather  than  by  direct  analysis  of 
sample  No.  1640.  But  by  comparing  them  with  the  percentages 
obtained  by  direct  analysis  of  sample  No.  1640,  given  in  Table  No.  3, 
it  will  be  seen  that  the  differences  are  so  slight  as  to  be  practically 
negligible. 

The  tabulated  statement  of  the  several  experiments  also  shows  the 
amount  of  each  nutrient  remaining  in  the  cooked  meat,  and  the  amount 
of  each  nutrient  found  in  the  resulting  broth,  expressed  in  percent- 
ages of  the  total  weight  of  each  nutrient  contained  in  the  original 
meat.  Thus  in  the  experiment  in  question,  No.  108,  the  w^eight  of 
water  (315.43  grams)  found  in  the  cooked  meat  was  divided  by  the 
total  weight  of  water  (736.59  grams)  contained  in  the  uncooked  meat 
and  then  multiplied  by  100,  which  gave  the  percentage  of  water  (42.82) 
originally  contained  in  the  uncooked  meat,  which  still  remained  in  the 
cooked  meat.     In  the  same  wa}',  the  percentage  of  water  contained  in 
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the  broth  or  removed  during  the  cooking  was  obtained  by  dividing  the 
weight  of  water  (421,16  grams)  found  in  the  broth  by  the  total  weight  of 
water  (73«5.5J>  grams)  contained  in  the  uncooked  meat  and  then  multi- 
plying by  100. 

Similar  calculations  serve  to  show  the  percentages  of  proteid,  nitrog- 
enous extractives,  nonnitrogenous  extractives,  fat,  and  ash  remain- 
ing in  the  imcooked  meat,  and  the  percentages  of  these  same  nutrients 
which  enter  the  broth  during  the  cooking.  In  this  experiment  (p.  24) 
the  following  percentages  of  nutrients  of  the  original  uncooked  meat 
were  found  in  the  cooked  product:  Water  42.82,  proteid  96.79,  nitrog- 
enous extractives  14.20,  nonniti'ogenous  extractives  15.06,  fat  79.35, 
and  ash  26.07.  The  broth  contained  the  following  percentages  of  the 
nutrients  of  the  original  uncooked  meat:  Water  57.18,  proteid  3.21, 
nitrogenous  extractives  85.80,  nonnitrogenous  extractives  84.94,  fat 
20.65,  and  ash  73.93. 

Finally,  the  table  for  each  experiment  gives  the  percentage  of  total 
amounts  of  each  luitrient  in  the  uncooked  meat  which  is  found  in  the 
broth.  Again,  referring  to  experiment  No.  108,  the  last  row  of  ligures 
in  Table  4  gives  these  data.  For  example,  the  weight  of  water  (421.16 
grams)  in  the  broth  is  divided  by  the  weight  of  the  uncooked  meat 
(1,000  grams),  and  the  quotient  multiplied  by  100  gives  the  percentage 
of  water  (42.12)  which  is  removed  by  cooking,  calculated  on  the  basis 
of  the  total  weight  of  uncooked  meat.  In  the  same  manner,  by 
dividing  the  weight  of  proteid  (6.42  grams)  in  the  broth  b}'  the  weight 
of  the  uncooked  meat  (1,000  grams)  and  multiplying  the  quotient  by 
100,  the  product  0.64  represents  the  percentage  amount  of  nitrogenous 
matter  in  the  broth  in  terms  of  the  weight  of  the  uncooked  meat. 

COOKING  EXPERIMENTS  NOS.  107-157. 

Each  series  of  experiments  is  preceded  bj'  a  short  statement  giving 
its  purpose  and  general  plan.  The  individual  experiments  then  follow, 
and  the  kind  and  amount  of  meat  used,  the  method  and  time  of  cooking, 
and  any  other  necessary  facts  or  observations  are  in  every  case  recorded 
in  full.  Preceding  the  tabular  statement  of  the  details  of  each  experi- 
ment, is  a  paragraph  giving  the  weight  of  the  raw  and  the  cooked 
meat,  and  the  actual  and  percentage  loss  of  weight  resulting  from  the 
cooking. 

MEATS  COOKED  BY  BOILING. 

Series  I. — ^Experiment  No.  107. 

In  this  experiment  the  meat  was  cooked  in  water  kept  at  the  boiling 
point.  The  lean  beef  round  which  was  used  was  freed  from  all  bone 
and  visible  gristle  and  fat,  cut  into  pieces  0.5  to  0.75  inch  thick  and  0.75 
inch  to  1.25  inches  long  and  after  being  thoroughly  mixed  was  divided 
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into  two  portions;  one  (sjimplo  No.  1639)  being  cooked  and  the  other 
(No.  UV.u)  aiiiilyzod  raw.  Inv(>stiiiati()ns  made  in  (his  laboratory  have 
.shown  that  by  sueh  treatment  two  sampk^s  of  meat  practiealiy  alike  in 
chemical  composition  may  with  care  be  obtained  from  the  same  cut. 
The  first  portioti,  cut  into  cubes  (sample  No.  163S>),  was  placed  in  2,000 
cubic  centimeters  of  vi«;-orously  boilino-  distilled  water.  The  addition 
of  the  meat  reduced  the  temperature  of  the  water  to  90^  C,  but  it  was 
raised  to  the  ))oiling  point  a^ain  in  five  minutes,  and  the  cot)kins>-  con- 
tinued for  tive  hours  and  tifteen  miiuites  at  this  tem])erature.  The 
libers  of  the  cooked  meat  had  a  slightly  pink  color,  and  separated 
very  easily,  but  were  tough  and  not  easily  cut  through.  During  the 
cooking  a  considerable  quantity  of  shreds  separated  and  settled  to  the 
bottom  of  the  kettle. 

The  weight  before  and  after  cooking  was  as  follows: 

Weight  of  meat  l)efore  cooking grams. .  1 ,  000.  00 

Weight  of  meat  after  cooking do 541.  86 

Loss  in  weight  in  cooking •!•> ■*'^''^-  ^■^ 

Loss  in  weight  in  cooking per  cent . .  4;).  8() 

Tables  1  and  2  show  the  results  of  the  experiment. 

Table  \.— Constituents  of  uncooked  meats,  cooked  meats,  and  hroths,  soluU<^and  Insoluble 
in  cold  water,  experiment  No.  107. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1G37 
1639 
1639 


1637 
1639 
1639 


1637 
1639 
1639 


1637 
1639 
1639 


Kind  of  material. 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uncooked  meat ) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  ( percent  uncooked  meat) 


Water. 


Per  ct. 
lf>.  53 
59.68 


Pro- 
teid. 


Per  ct. 

19.01 

34. 29 

.51 


77.68 
85. 04 
2.10 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 
1.08 

.48 


4.41 
1.19 
3.63 


Non- 
nitrog- 
enous. 


Pel-  ct. 


1.19 
1.25 


9.07 
2.95 
5.11 


Fat. 


Per  ct. 
(«) 
(«) 
0.74 


(«) 
(«) 
3.03 


Ash. 


Per  ct. 

1.19 

.79 

.67 


4.86 
1.96 

2.72 


Totel 

solid 

matter. 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  ( percent  uncooked  meat) 

ON   WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uncooked  meat) 


2.76 
.97 
.34 


11.27 
2.40 
1.40 


.48 


4.41 
1.19 
3.63 


2.22 
1.19 
1.25 


9.07 
2.95 
5.11 


0.98 
.50 
.67 


4.00 
1.24 

2.72 


Per  ct. 
(") 
(°) 
4.06 


(a) 
16.59 


Total 
nitro- 
gen. 


Per  ct. 

3.390 

5.640 

.367 


13. 854 

13. 988 

1.499 


7.04 
3.14 
3.15 


28.75 

7.78 

12.85 


0.790 
.309 
.339 


3.229 

.766 

1.386 


a  Determination  lost. 
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T.\BLE  1. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  107 — Continued. 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

Total 

ratory 
No. 

Nitiog- 
enous. 

Non- 
nitrog- 
enous. 

solid 
matter. 

nitro- 
gen. 

1637 

O.N-   FRESH   BASLS. 

Beef  round  uncoolced 

Per  ct. 

Per  ct. 

16.25 

33.32 

.17 

66.41 

82.64 

.70 

Per  ct. 
0 
0 
0 

0 
0 
0 

Per  ct. 
0 
0 
0 

0 
0 
0 

Per  ct. 

(a) 

Per  ct. 
0.21 

Perct. 

(«) 
{«) 
0.91 

(a) 
3.73 

Per  ct. 
2.600 

1639 

Beef,  round,  cooiied 

(a)     I       .29 

5.331 

1639 
1637 

Broth  ( percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

0.74 

(«) 
(«) 
3.03 

.86 
.72 

.028 
10. 625 

1639 

13. 222 

1639 

Broth(percent  uncooliedmeat) 

.113 

a  Determination  lost. 
Table  2. — Results  of  cooking  (boiling)  experiment  Xo.  101 


Labo- 

Proteid. 

Organic  extract- 
ives. 

ratory 
No." 

Distribution  of  nutrients.             Water. 

Nitrog- 
enous. 

Non- 
nitrog» 
enous. 

Fat. 

Ash. 

1639 

Weight  of  nutrients: 

In  cooked  meat 

Grams. 
323.08 
418. 03 
741. 11 

Per  cent. 
43.59 
56.41 

Qi-ams. 

185. 63 

5.15 

190.  78 

Per  cent. 

97.30 

2.70 

.52 

Gravis. 
2.60 

8.88 
11.48 

Per  cent. 
22.65 
77.35 

.89 

Grams. 
6.44 

Grams. 

Grams. 
4.28 

1639 

In  broth 

12.50          "7.42 
18.94  1       (a) 

Per  cent.  \  Per  cent. 
34.00          (a) 
"«6.00  1        la^ 

6.66 

1637 

10.94 

1639 

Proportion  of  nutrients: 

In  cooked  meat 

Per  ct. 
39.12 

1639 

In  brotii 

60.88 

1639 

In    broth    on    basis  of    total 
weight  of  uncooked  meat . . . 

4L80 

1.25 

0.74 

.67 

a  Determination  lost. 

Series  II. — Experiments  Nos.  108,  109. 

The  special  object  of  these  experiments  was  to  stud}"  and  compare 
the  chemical  and  nutritive  chang-es  taking-  place  when  meat  is  cooked 
(1)  b}^  putting-  it  in  boiling-  water  for  ten  minutes  and  then  cooking-  it 
at  85°  C.  for  three  hours,  and  (2)  b}'  allowing-  it  to  stand  in  cold  water 
for  one  hour,  gradualh^  increasing  the  temperature  during-  the  follow- 
ing- hour  until  it  reached  So'^  C.  and  then,  tinally,  allowing  it  to  cook 
for  three  hours  at  this  temperature. 

Cooking  Expeiumext  No.  108. 

The  lean  beef  round  used  in  experiment  108  was  freed  from  all  bone, 
visible  gristle  and  fat,  cut  into  cubes  about  1  inch  .square,  and  inti- 
mately mixed. 

One  sample  (No.  1640)  was  analyzed  raw,  the  other  (No.  1641),  which 
weighed  1,000  grams,  was  used  for  the  cooking  test.     It  was  placed 
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ill  -J.OdO  ciihic  i-critiiiu'tcrs  of  vi^iorously  hoilino-  distillod  wutcr  for  ten 
niiiuiti's,  tilt'  tt'iii|)t'r;ituir  tlicii  allowed  to  drop  to  S5    C.  and  the  cook- 
iin*-  contiiiiifd  at  (his  tfmix'iatiin'  for  thicc  iioiii>. 
The  W(Mj;-ht  lu'fore  and  aftor  cookini:"  was  as  follows: 

Wei^'ht  of  meat  before  cooking.' t;rains. .  1.  000.  W 

\\\M<,'ht  of  iiu'at  after  cooking <lo ,W4.54 

Lo!>s  in  \veigl\t  in  eooking '1<^> -t*''""-  -tH 

Loss  in  \vei«rlit  in  eookinir per  cent . .  4().  w 

Th«'  details  of  the  cxiu'i-imont  are  shown  in  Tahlt's  ;>  and  4. 

T.MU.K  '.i. — ( 'omtilnent.-t  of  uncooked  meats,  rooked  meatu,  and  broths,  soluhle  and  Insoluble 
in  cold  water,  experiment  No.  108. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  111  material. 


1640 
1641 
1041 


1640 
1641 
1641 


1  Water. 


ON  FRESH   BASIS. 

I  Per  rt. 

Beef,  round,  iiiicookod 74.04 

Buef.  round,  cooki-d 59.01 

Brotln  percent  uncooked  meat ) 


ON   WATER-FREE  BASIS. 


Organic 
extractives. 


Pro- 
teid. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Brotli  (percent  uncooked  meat)!. 


enous. 


Perct. 

19.63 

36.  -27 

.64 


75. 62 

88.48 
2.48 


Perd. 

1.37 

.33 

1.06 


5.28 

.81 

4.10 


Per  ct. 

1.72 

.45 

1.36 


fi.  62 
1.10 
5.24 


Fat.      Ash. 


Per  ct. 

3.19 

4.38 

.61 


12.29 
10.69 
2.35 


Per  ct. 

1.18 

..TO 

.76 


4.  .'VS 
l.>2 
2.91 


Total 

solid 

matter. 


Per  ct. 

27. 09 

41.93 

4.43 


104. 36 

102. 30 

17.08 


Total 
nitro- 
gen. 


Per  c.l. 

3. 5S0 

,x910 

.444 


13.791 

14.41H 

1.709 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


IWO 
1641 
1641 


1640 
l.i41 
1641 


ON   FRE.SH    BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percent  uncooked  meat) 


ON   WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked j 

Broth(  percent  uncooked  meat), 


2.77 
.38 

.22 


10.68 
.93 
.84 


1.37 

.33 

1.06 


5.28 

.81 

4.10 


1.72 

.45 

1.36 


6.62 
1.10 
5.24 


0.98 
.29 
.75 


3.77 

.71 

2.90 


6.84 
1.45 
3.39 


26. 35 
3  55 
13.08 


0.883 
.168 
.376 


3.401 

.410 

1.447 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1640 
1641 
1641 


1640 
1641 
1641 


ON  FRESH    BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(pereent  uncooked  meat) 

ON   WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percent  uncooked  meat) 


16.86 

35.89 

.42 


64.94 

87.55 

1.64 


3.19 

4.38 

.61 


12.29 

10.69 

2.35 


0  20 
.21 
.01 


.78 
..51 
.01 


20. 25 

40.48 

1.04 


78.01 

98. 75 

4.00 


2. 097 

5. 742 

.008 


10. 390 

14.008 

.262 
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Labo- 
ratory 
No. 


T.\BLE  4. — Results  of  cooking  {boiling)  experiment  No.  108. 


Ilistrihiitinii  of  imtrionts. 


Proteid. 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


1641 
1641 
1640 


1641 
1641 
1641 


Weight  of  nvitrient.s: 

III  cooked  meat 

Ill  liroth 

In  uncooked  meat 

Proportion  of  nutrients: 

In  cooked  meat 

Ill  broth 

In    broth    on    basis  of    total 
weight  of  uncooked  meat . . 


Qrnvis. 
315.43 
421.16 
736. 59 

Per  rent. 
42.  82 
.57. 18 


Grams. 

193. 88 

6.42 

200.30 

Per  cent. 

96.79 

3.21 


Grams. 

1.76 

10.63 

12.39 

Per  cent. 
14.20 

85.  SO 


Grams. 
2.41 
13. 59 
16.00 

Per  cent. 
15.06 
84.94 


Grams. 

23. 41 

6. 09 

29.50 

Per  cent. 
79. 35 
20. 65 


Grams. 
2.67 

7.57 
10.24 

Per  ct. 
26. 07 
73.93 


Cooking  Experiment  No.  109. 

The  meat  used  in  this  experiment  was  from  the  .same  cut  of  beef 
round  as  that  used  in  the  above  experiment  (No.  108),  and  it  was  pre- 
pared for  cooking-  in  the  same  way.  The  method  of  cooking  was, 
however,  entirely  different.  The  1,000-grara  portion,  cut  into  cubes, 
was  placed  in  2,000  cubic  centimeters  of  cold  water  and  allowed  to 
stand  for  one  hour.  The  temperature  of  the  water  was  then  gradually 
increased,  reaching  85°  C.  in  one  hour.  The  meat  was  then  cooked  for 
three  hours  longer  at  this  temperature. 

The  weight  before  and  after  cooking  was  as  follows: 

Weight  of  meat  before  cooking grams. .  1,  000.  00 

Weight  of  meat  after  cooking do 517.  48 

Loss  in  weight  in  cooking do 482.  52 

Loss  in  weight  in  cooking per  cent..  48.  25 

The  results  of  the  experiment  are  shown  in  Tables  5  and  6. 

Table  5. — Constituents  of  uncooked  meats,  cooked  meals,  and  broths,  .'soluble  and  insoluble 
in  cold  ivafer,  experiment  No.  109. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
tied. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1640 
1642 

ON  FRESH  BASIS. 

Beef,  round ,  uncooked 

Beef,  round,  cooked    

Per  ct. 
74.04 
59.91 

Per  ct. 

19.63 

3.5.20 

1.56 

75.62 

87.80 

Per  ct. 

1.37 

.43 

1.02 

5.28 
1.07 
3.93 

Per  ct. 

1.72 

.56 

1.34 

6.62 
1.40 
5.16 

Per  ct. 

3.19 

3.93 

.59 

12.29 
9.80 
2.29 

Perct. 

1.18 

.51 

.77 

4.55 
1.27 
2.98 

Per  ct. 
27.09 
40.63 

5.28 

104.36 
101.34 
20.36 

Perct. 
3.580 
5.  770 

1642 
1640' 

Broth(  percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

.576 
13.791 

1642 

14. 393 

1642 

Broth  (percent  uncooked  meat) 

6.00 

2.220 

25 


Tabi.k  f^.—CnnstHiievls  of  uncooked  meats,  cooked  meats,  and  broths,  sohd)le  and  iiiKoltdile 
ill  rnid  water,  e.iperimeiit  Xo.  10<) — Continued. 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


nitory 
No. 


1642 
\6il 


Kind  (if  inaU'riiil. 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth (pereenl  uncooked  meat) 


Water. 


Perct. 


O.N    WATER-FREE   BASIS. 


1640 
1642 
1642 


Beef,  round,  uncooked 

Beef,  round,  cooke<l 

Broth(percent  uncooked  meat) 


teid. 


Peret. 

2.77 

.13 

.17 


10.68 
.3.5 
.66 


Organic 
extractives. 


NitroK- 
eiiouH. 


Perct. 

1.37 

.43 

1.02 


.=i.2« 
1.07 
3.93 


Non. 
nitrog- 
enous. 


Peret. 

1.72 

.."16 

1.34 


6.62 
1.40 
5.16 


Totjil 

Fat. 

Ash. 

solid 
matter. 

Perct. 

Percl. 

Perct. 

0 

0.98 

6.84 

0 

.27 

1.39 

0 

.77 

3.30 

0 

3.77 

26. 35 

0 

.67 

3.49 

0 

2.98 

12.73 

Total 
nitro- 
gen. 


Perct. 

0.883 

.160 

.3.55 


3.402 

.399 

1.367 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1640 
1042 
1642 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  rouiiil.  couked 

Brothi  percent  uncooked  meat) 


ON  WATER-FPEE   B.4SIS. 


1640  '  Beef,  round,  \incnoked 

1042  i  Beef,  r.-und,  cooked 

1042     Brotlii  ix-rceiit  uncooked  meat) 


16.86 

35.07 

1.39 


61. »1 

87. 45 
5.34 


3.19 

3.93 

.59 


12.29 
9.80 
2.29 


0.20 
.24 


20.25 
39.24 

1.98 


78.01 

97.85 

7.63 


2.697 

5.610 

.221 


10.389 

13.994 

.853 


Table  6. — Remits  of  cooking  {hoiling)  experiment  No.  109. 


Labo- 

nUory 

No. 


1642 
1642 
1640 


1642 
1642 
1642 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  cooked  meat 

In  broth  

In  uncooked  meat 

Projiortion  of  nutrients: 

In  cooked  meat 

In  broth 

In   l)rotli   on    liasis   of    total 
weight  of  uncooked  meat . . 


Water. 


Grams. 
310. 02 
429. 69 
739. 71 

Per  cent. 
41.91 

58.09 


Grams. 

182. 15 

15.  .57 

197. 72 

Per  cent. 
92.13 

7.87 

1.56 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
2. 23 
10. 21 
12.44 

Per  cent. 
17.93 
82.07 


Non- 
nitrog- 
enous. 


Grams. 
2.90 
13.38 
16.28 

Per  cent. 
17.81 
82. 19 

1.34 


Fat. 


Grams. 

20.34 

5.94 

26.28 

Per  cent. 
77.40 
22.60 


Ash. 


Grams. 
2.64 
7.73 
10.37 

Per  cf. 
25. 46 
74.  ,51 

.77 


Series  III. — Experiments  Nos.  110-118. 

The  four  experiment.s  in  this  series  were  all  made  with  the  same  cut 
of  meat,  the  object  being  to  determine  the  nature  of  the  changes  in  com- 
position and  nutritive  value  and  the  losses  involved  when  meat  is 
cooked  (1)  in  boiling  water  for  the  entire  period;  (2)  in  boiling  w^ater 
for  ten  minutes  and  then  at  85°  C. ;  (3)  by  immersing  it  in  cold  water 
and  warming  graduallv.  taking  one  hour  to  raise  the  temperature  to 
85^  C.  and  completing  the  cooking  at  this  temperature,  and  (4)  b}' 
immersing  it  in  cold  water  and  warming  graduall}^,  taking  one  hour  to 
reach  a  temperature  of  65°  C. ,  and  completing  the  cooking  at  64:  to  65°  C. 
The  entire  cut  of  fresh  lean  beef  round  was  freed  from  all  bone,  visible 
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gristle,  and  most  of  the  visible  fat,  cut  into  pieces  0.5  to  0.75  inch 
thick  and  from  (».75  to  1.25  inches  long',  and  thoroughly  mixed.  Four 
samples  (Nos.  IH-iS,  1644,  1645,  and  1646)  were  used  for  the  four  fol- 
lowing cooking  experiments   and  one  (No.   1647)  was  anah'zed  raw. 

Cooking  Kxpekiment  No.   110. 

The  lirst  portion,  weigliing  1,000  grams,  was  cut  into  cubes  and 
cooked  b}-  plunging  it  into  2,000  cubic  centimeters  of  vigorously  boiling 
distilled  water.  The  meat  was  then  cooked  for  live  hours  in  gently 
boiling  water. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  000. 00 

Weight  of  meat  after  cooking do 547.  51 

Loss  in  weight  in  cooking <lo 452.  49 

Loss  in  weight  in  cooking per  cent. .  45.  25 

Tables  7  and  8  give  the  details  of  the  experiment. 

Table  7. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  Xo.  110. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  material. 


ON    FRESH   BASIS. 


16-17  I  Beef,  round,  uncooked 

1643     Beef,  round,  cooked 

1643  ,  Broth(percentuncookedmeat) 


1647 
1643 
1643 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percentuneooked  meat) 


Water. 


Per  d. 
74.  lb 
60. 52 


Pro- 
teid. 


Per  ct. 

18.11 

32. 68 

.62 


70.14 

82. 78 

2.40 


Organic 
extractives. 


Nitrog- 
enous. 


Pa-  ct. 

1.41 

.44 

.88 


.^4G 
1.12 
3.39 


Non- 
nitrog- 
enous. 


Per  ct. 

1.95 

..57 

1.09 


7.  .55 
1.44 
4.23 


Fat. 


Per  ct. 
4.28 
,5.66 

.85 


16.  .58 

14.34 

3.28 


Ash. 


Total 

solid 

matter. 


Per  ct. 

1.28 

.74 

.64 


4.96 
1.87 
2.47 


Per  ct. 

27. 03 

40.09 

4.08 


104. 69 
101.55 
15.  77 


Total 
nitro- 
gen. 


Per  ct. 

3. 350 

5.370 

.379 


12. 979 

13. 602 

1.469 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1647 
1643 
1643 


1647 
1643 
1643 


ON   FEESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percentuncooked  meat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  ( per  cent  uncooked  meat ) 


7.05 
2.33 
1.57 


1.41 
.44 


5.46 
1.12 
3.39 


1  95 

.57 

1.09 


7.55 
1.44 
4.23 


0.94 
.44 
.64 


3.64 
1.11 
2.47 


6.12 
2.37 
3.02 


23.70 
6.00 
11.66 


0.744 

.288 
.346 


2.881 

.  729 

1.339 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH    BASIS. 

16.29 

31.76 

.21 

0 

0 

.      0 

0 
0 
0 

4.28 
5.66 

.85 

0.34 
.30 

20.91 

37.72 

1.06 

2.606 

5.082 

1643     Brotii(percentuncookedmeat) 

.033 

ON   WATEK-FREE  BASIS. 

63.09 

80.45 

.83 

0 
0 
0 

0 
0 
0 

16.58 
14.34 
3.28 

1.32 
.76 

80.99 

95.55 

4.11 

10.092 

12. 873 

1643     Broth(percent  uncooked  meat) 

.130 
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T.\BLB  8. — Results  of  cooking  (boiling)  e.rperiment  No.  110. 


Labo- 

Organic  extract- 
ives.             1 

ratt)rv 
No. 

Distribution  of  iiufricnts. 

Water. 

Proteid. 

Nitrog- 
enous. 

Non-          J-^^t- 
nitrog- 
enous. 

Ash. 

1C43 
1643 

Weight  of  nutrients: 

In  fookud  nu'at 

In  brotli 

Grams. 
331.36 
411.77 

Grams.       Grams. 

178.93            2.41 

6.18  ■          8.  "(•> 

Grams.       Grams. 
3.12          30.99 
10. 92            8. 48 
14. 04          39. 47 

Per  cent.    Per  rent. 
22. 22           78. 52 
77.78          21.48 

1.09              .85 

Grams. 
4.05 
6  38 

1617 

743. 12 

Per  cent. 
44.59 
55.41 

41.18 

185. 11 

Per  cent. 
96.66 
3.34 

.62 

11.17 

Per  cent. 
21.58 
78.42 

.88 

10  43 

16-13 

I'roportion  of  nutrient.s: 

Percent. 
38.83 

1643 

61.17 

1643 

In    brotli    on    basi.s   of   total 
weight  of  uncooked- meat ... 

.64 

CoOKINli    E.XPEKI.MENT  No.    111. 

In  thi.s  experiment  the  1,000  j^rams  of  meat  was  cut  into  cubes  and 
placed  in  vij^orously  boiling'  distilled  water.  The  temperature  of  the 
water  was  maintained  at  the  boiling-  point  for  ten  minutes,  when  the 
lamp  was  removed  and  the  temperature  allowed  to  fall  to  85°  C.  The 
cooking-  was  further  continued  for  rive  hours  at  a  temperature  varying 
between  84    and  85°  C. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking graiiiH. .   1 ,  000.  00 

Weight  of  meat  after  cooking do 530.  59 

Loss  in  weight  in  cooking do 469.  4 1 

Loss  in  weight  in  cooking j)er  cent. .         48.  94 

The  results  of  the  experiment  are  shown  in  Tables  9  and  10. 


Table  9. — Constituent>i  of  uncooked  meats,  cooked  meats,  and  brotlis,  soluble  and  insoluble 
in  cold  water,  experiment  No.  111. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1647 
1644 
1644 

1647 

ON  FRESH  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percentuncookedmeat,' 

ON   WATER-FREE   BASIS. 

Per  ct. 
74.18 
69.12 

Per  ct. 

18. 11 

34.14 

.56 

70. 14 

83. 51 

2.18 

Per  ct. 

1.41 

.40 

.92 

5.46 

.98 

3.55 

Per  ct. 

1.95 

.67 

1.20 

7.55 
1.39 
4.63 

Per  ct. 
4. -28 
5.75 

.85 

16.58 
14.07 
3.29 

Per  ct. 

1.28 

.69 

.70 

4.96 
1.69 
2.71 

Per  ct. 
27.03 
41.55 
4.23 

104. 09 
101.64 
16.36 

Per  ct. 

3. 350 

5.  .590 

.384 

12. 979 

1644 
1644 

Beef,  round,  cooked       .            

13. 674 

Broth  ( percentuncookedmeat) 

1.487 
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Table  9. 


-f'ondltnenis  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experhnent  No  111 — Continued. 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


Labo- 
ratory 
No." 


1647 
1644 
1G44 


1647 
1644 
1644 


Kind  of  material. 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percentuncooked  meat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  ( percentuncooked  meat ) 


Pro- 
teid. 


Per  ct. 

1.82 

.29 

.22 


7.05 
.71 

.85 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.41 

.40 

.92 


5.46 

.98 

3.55 


Non- 
nitrog- 
enous. 


Per  ct. 

1.95 

.57 

1.20 


7.55 
1.39 
4.63 


Fat. 


Per  ct. 
0 
0 
0 


Ash. 


Per  ct. 

0.94 

.38 

.70 


3.64 

.93 

2.71 


Total 

solid 

matter. 


Per  ct. 
6.12 
1.64 
3.04 


23.70 

4.01 

11.74 


Total 
nitro- 
gen. 


Per  ct. 

0.744 

.174 

.329 


2.881 

.425 

1.274 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1647 

ON  FRESH   BASIS. 

16.29 

33.85 

.34 

63.09 

82. 80 

1.33 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4.28 

5.75 

.85 

16.58 
14.07 
3.29 

0.34 
.31 

1.32 
.76 

20.91 

39.91 

1.19 

80.99 

97.63 

4.62 

2.606 

1644 

5.416 

1644 
1647 

Broth  (percentuncooked  meat) 

ON  WATER-FREE  BASIS. 

.046 
10. 098 

1644 

13. 249 

1644 

Broth  (percentuncooked meat) 

.213 

Table  10. — Results  of  cooking  {boiling)  experiment  No.  111. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1644 

Weight  of  nutrients: 

Grams. 
313. 68 
427.17 
740.85 

Per  cent. 
42. 34 
57.66 

42. 72 

Grams. 

181. 14 

5.64 

186.78 

Per  cent. 

96.98 

3.02 

.56 

Grams. 
2.12 
9.16 
11.28 

Per  cent. 

18.79 
81.21 

.92 

Grams. 
3.02 
11.95 
14.97 

Per  cent. 
20.18 
79. 82 

1.20 

Grams. 

30. 51 

8.50 

39.01 

Per  cent. 
78.21 
21. 79 

.85 

Grams. 
3.  66 

1644 

6.99 

1647 

10.65 

1644 

Proportion  of  nutrients: 

Per  ct. 
34.37 

1644 

In  broth 

6.5.64 

1644 

In    broth    on    basis   of    total 
weight  of  uncooked  meat. . . 

.70 

Cooking  Experiment  No.  112. 

The  beef  round  in  the  form  of  cubes  was  cooked  bj'  placing  the 
entire  portion  of  1,000  grams  in  2,000  cubic  centimeters  of  cold  water. 
The  water  surrounding-  the  meat  was  gently  warmed,  one  hour  being 
required  to  raise  its  temperature  to  85°  C.  The  cooking  was  then 
continued  further  at  85°  C.  for  five  hours. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1, 000.  00 

Weight  of  meat  after  cooking do 503.  59 

Loss  in  weight  in  cooking do 496. 41 

Loss  in  weight  in  cooking per  cent. .        49. 64 

The  details  of  the  experiment  are  shown  in  Tables  11  and  12. 
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T.\Hi,K   11.  —  <  V);^s^7((("/(^'*  iif  iiiicodlcetl  mrnls,  cookid  tindl-i,  (iml  hritth>t,_xiiliihi,  (tnd  i  11.10/ iililr 
III  colli  iinter,  cijuriiiinil  Xo.  11  J. 

.v.  TOTAL  Nl'TRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  niiitorial. 


Water. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


Totil 

solid 

matter. 


Tdtal 
nitro- 
gen. 


1M7 
1645 
1645 


1647 
1645 
1645 


ON   KKESII    BASIS. 

Beef,  round,  unc(M)ke<l 

Beef,  roiniil,  cooked 

Broth(iK?rct'nt  uncooked  meat) 

ON   WATER-FREE  BASIS. 


I'er  ct. 
74.1s 
59.84 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(  percent  uncooked  meat) 


Per  ct. 

18.11 

33.23 

.80 


70.14 

82.74 

3.10 


Pcrcf. 

1.41 

.32 

.99 


5.46 

.80 

3.84 


Per  rt. 

1.95 

.43 

1.27 


7. 55 
1.07 
4.91 


Per  ct.  Per  ct.   Per  ct. 


4.28 
5.23 
1.14 


10.58 
13.02 
4.42 


1.28 
.54 
.72 


27.03 

39.75 

4.92 


4.96  104.69 
1.34  9S.97 
2.80       19.07 


Per  ct. 

3.350 

5. 420 

.446 


12. 979 

13. 496 

1.726 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 

1(>47 

1.82 
.36 
.15 

1.41 
.32 
.99 

1.95 

.43 

1.27 

0 
0 
0 

0.9^1 
.34 
.  72 

6.12 
1.45 
3.13 

0.744 

ir>4."> 

.161 

1645 

BrotlHpcrcent  uncooked  meat) 

.341 

ON  WATER-FREE  BASIS. 

16-t7 
1645 

Beef,  round,  unco(ike<l 

7.05 
.89 
.57 

5. 46 

.80 

3.84 

7.55 
1.07 
4.91 

0 
0 
0 

3. 61 

.84 
2.80 

23.  70 
3.  .59 
12.12 

2. 881 
.401 

1645 

Brotli( percent  uncooked  meat) 

1.321 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1647 

ON   FRESH   B.\SIS. 

Beef,  round,  uncooked 

16.29 

32.87 

.65 

63.09 

81.85 

2.53 

0 
0 
0 

0 
0 
0 

0 
0 
0 

s 

0 

4.28 
5.23 
1.14 

16.58 
13.02 
4.42 

0.34 
.20 

1.32 
.50 

20. 91 

38.30 

1.79 

80. 99 
95. 37 
6.95 

2.006 

1645 

5. 259 

1645 
1647 

Broth  (percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

.105 
10. 098 

1645 

13. 095 

1645 

Broth  ( percent  uncooked  meat ) 

.405 

Table  12. — Results  of  cooking  {boiling)  experiment  No.  112. 


Labo- 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Distribution  of  nutrient.s. 

Water. 

Nitrog- 
enous. 

Non- 
nitrog- 
enou.s. 

Ash. 

1645 

Weight  of  nutrients: 

Grams. 
301.35 
447.18 
748.53 

Per  cent. 
40.26 
59.74 

44. 72 

Grams. 

167. 34 

8.00 

175.34 

Per  cent. 

95.44 

4.56 

.80 

Grams. 
1.61 
9.90 
11.51 

Per  cent. 
13.99 
86.01 

.99 

Grams. 
2.17 
12.67 
14.84 

Per  cent. 
14.62 

85.38 

1.27 

Grams. 
26.34 
11. 42 
37.76 

Per  cent. 
69.76 
30.24 

1.14 

Grams. 
2.72 

1645 

In  broth .  . 

7.24 

1647 

In  uncooked  meat 

9.96 

1645 

Proportion  of  nutrients: 

In  cooked  meat 

Per  ct. 
27.31 

1645 

72.69 

1645 

In   broih   on   basis   of   total 
weight  of  uncooked  meat. . . 

.72 
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Cooking  Experiment  No.  11. 'i. 

The  meat  cut  into  eub(\s  was  placed  in  2,()U()  cubic  centimeters  of 
cold  water  which  was  warmed  very  slowly,  requiring-  one  hour  to 
reach  65°  C.     The  cooking  was  then  continued  at  HI  to  66°  C.  for  five 

hours. 

The  losses  in  weight  during  the  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  000. 00 

Weight  of  meat  after  cooking rto 548.  (51 

Loss  in  weight  in  cooking <1<' 451.  39 

Loss  in  weight  in  cooking per  cent. .         45. 14 

The  detailed  results  of  the  experiment  are  shown  in  Tal)les  18  and  1-1. 

Table  13. — Constituents  of  uncooJced  meats,  rooked  meats,  and  In-otlis,  si>hihh'  and  insohihle 
in.  cold  voter,  experiment  No.  J 1-1. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 

No. 


1647 
1646 
1646 


1647 
1646 
1646 


Kind  of  material. 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uncooked  meat) 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percent  uncooked  meat) 


Pel-  cf. 

74.18 
62.93 


Pro- 
tcid. 


Per  ct. 

18.11 

32.16 

.91 


70.14 

86.76 

3.51 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.41 

.29 

.92 


.5.46 

.78 

3.55 


Non- 
nitrog- 
enous. 


Per  ct. 

1.95 

.38 

1.19 


7.55 
1.03 
4.63 


Fat. 


Per  cl. 

4. 28 

5.  .^7 

.70 


16.  .58 
15. 03 
2.71 


Ash. 


Total 

solid 

matter. 


Perct.  Per  ct. 

1.28  27.08 

..55  38.95 

.74  4.46 


4.96 
1.48 


104.69 
105.08 
17.26 


Total 
nitro- 
gen. 


Per  ct. 
3. 3-50 
5. 240 
.  431' 


12.979 

14. 135 

1.701 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1647 
1646 
1646 


1647 
1646 
1646 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percent  uncooked  meat) 


1.82 

1.41 

1.95 

0 

.27 

.29 

.38 

0 

.23 

.92 

1.19 

0 

7.05 

5.46 

7.  .55 

0 

.73 

.78 

1.03 

0 

.90 

3.55 

4.63 

" 

0.94 
.24 
.74 


3.64 

.65 

2.86 


6.12 
1.18 
3.08 


23.70 
3.19 
11.94 


0.744 
.138 
.331 


2.881 

.372 

1.283 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1647 
1646 
1646 


1647 
1646 
1646 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  ( percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percentuncooked  meat 


16. 29 

31.89 

.68 


63. 09 

86.03 

2.61 


4.28 

5.  .57 

.70 


16.  .58 
15.03 
2.71 


0.34 
.31 


1.32 
.83 


20.91 

37.77 

1.38 


80.99 

101. 89 

5.32 


2. 606 

5. 102 

.108 


10.098 

13. 763 

.418 
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Tahi-e  14. — Reaitlta  of  cookhitj  (boillmj)  experiment  Xo  113. 


Iti-lti 
lti-17 


16  If. 
IWC. 


Weiplit  of  nutrients: 

III  conked  meat 

In  hruth 

In  uncooketl  metit 

I'mportion  of  iiiitrieuls: 

In  cookert  meat 

Iti  broth 

In    liroih    on    basis   of    total 
weight  of  uncooked  meat . . 


Gravis.  (Tramf. 

345.21  17C.43 

4W>.  83  9. 06 

7W:  07  1.S5. 49 


Per  cnit. 
45. 91 
5-1.09 

40.68 


Per  cnil. 
95. 12 

4.8H 


Grams. 

1.59 

9.  IS 

10.77 

Per  rait. 
14.76 
8.5.24 

.92 


Grams,  i    Grnmis. 

2. 08  30.  .'>{> 

11.94  7.00 

14.02  37.  .5<! 


Prr 


III. 
11.84 
85.  l(i 


]'n 


rent. 
81.36 
18. 64 


Grams. 
3.02 
7.38 
10. 40 

I'rr  cl. 
29.04 
70. 96 


Series  IV.  -P^xi'ei:i.mknts  Xo.s.  181,  i;]2. 

The  spociiil  ohjoct  of  tliosc  two  rxjx'riiiu'iits  was  to  dctcrmiiu'  tin* 
iiiituro  and  anioiiiit  of  los.ses  uiul  the  clmnictcr  of  the  clmnges  which 
lean  beef  round  undergoes  when  cooked  in  hot  wtiter  (1)  sit  s.")  (\  — 
that  is,  at  a  temperature  considerably  lower  than  that  of  Ijoilint^ 
water — and  (2)  at  the  tempei'ature  of  boiliiijr  water.  Lean  l)eef  round 
was  .selected,  and  all  the  ))one  and  visible  tyristh*  but  none  of  the  fat 
was  removed.  The  entire  portion  was  cut  into  small  pieces,  0.5  to 
U.T5  inch  thick  and  0.75  inch  to  1.25  inches  long,  and  was  then  \'erv 
thorouohly  mi.xed.  Three  samples  were  then  taken,  two  (\os.  1720 
and  1721)  for  the  cookinj^  test  and  one  (No.  1722)  for  an  analysis  of 
the  raw  meat. 

Cooking  Experiment  No.  V.W. 

In  the  first  experiment.  No.  l'-51,  the  meat  was  pluncred  into  2,000 
cu])ic  centimeters  of  vio'orously  boilino- water  and  cooked  at  the  boiling 
point  of  water  for  ten  minutes,  when  the  temperature  was  allowed  to 
drop  to  85"^  C.  and  the  cooking  continued  until  the  total  time  of  cook- 
ing equaled  live  hours. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  000.  00 

Weight  of  meat  after  cooking do 5.51.  91 

Loss  in  weight  in  cooking <lo 448.  09 

Loss  in  weight  in  cooking per  cent.  .  44.  81 

Tables  15  and  16  show'  the  details  of  the  experiment. 
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Tahi.k   15.  —  ('oii.slilKcnts  of  uncooked  mcntu,  cooked  meitta,  mid  hroths,  soluhle  und  hmolu- 
hle  in  cold  iraler,  e.i}>erinu'nf  Xo.  131. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1722 
1720 
1720 


1722 
1720 
1720 


Kind  of  niiitfritil. 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uneookedineat) 


ON   WATER-FRKE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percent  uncookedmeat) 


Prr  H. 
72. 57 
55.31 


Pro- 
tcid. 


Per  ct. 

18.96 

31.88 

.42 


69. 12 

71.34 

1.55 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.12 

.65 

.95 


4.08 
1.45 
3.46 


Non- 
niirog- 
enous. 


Per  ct. 

1.99 

.15 

1.34 


7.25 
.34 

4.87 


Total 

Fat. 

Ash. 

solid 
matter. 

Perct. 

Per  ct. 

Per  ct. 

4.78 

1.09 

27. 94 

11.61 

.51 

44.80 

L26 

.64 

4.61 

17.43 

3.97 

101.85 

25.98 

1.14 

100.25 

4.61 

2.33 

16.82 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1722 
1720 
1720 


1722 
1720 
1720 


ON   FBESIl    BASIS. 


>kcd. 


Beef,  round,  uncn 

Beef,  round,  cookcc] 

Broth(i>crcent  uncookedmeat) 


ON   WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percentunci)oked  meat) 


2.70 
.16 
.28 


9.86 

.36 

1.05 


1.12 
.65 
.95 


4.08 
1.45 
3.46 


1.99 

.15 

1.34 


7.25 

.34 

4.87 


0.89 
.25 
.64 


3.25 

.67 

2.32 


6.70 
1.21 
3. 21 


24.44 
2. 72 
11.70 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1722 
1720 
1720 


1722 
1720 
1720 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(percentuncookedmeat) 


ON   WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth{perceiituncooked  meat) 


16.26 

31.72 

.14 


.59. 26 

70.98 

.50 


4.78 
11.61 
1.26 


17.43 

26. 98 

4.61 


0.20 
.26 


.72 
.57 
.01 


21.24 

43.59 

1.40 


77.41 

97.  .53 

5.12 


Takle  16. — /?f^s•«/^s■  of  cooking  {hoilinij)  e.rperiment  No.  131. 


Labo- 
ratory 
No. 


1720 
1720 
1722 


1720 
1720 
1720 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  cooked  meat 

In  broth 

In  tmcooked  meat 

Proportion  of  nutrients: 

In  cooked  meat 

In  broth 

In    broth    on    basis  of    total 
weight  of  uncooked  meat . . . 


Water. 


Grams. 
305. 26 
401.97 
707. 23 

Per  crnt. 
43.16 
.5().  84 


Proteid. 


Grams. 

17.5.96 

4.24 

180. 19 

Per  cent. 
97. 65 
2.35 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grains. 
3.59 
9.49 

13.08 

Per  ceiit. 
27.45 
72.55 


Non- 
nitrog- 
enous. 


Qrams. 
0.83 
13.36 
14.19 

Per  cent. 

.5.85 

94.15 


Fat. 


Grams. 
64.08 
12.64 
76.  72 

Per  cent. 
83.  .52 
16.48 
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COOKINC;   Exi'EKI.MEXT   No.  132. 

The  meat  used  in  this  experiment  was  placed  directly  in  2,000  cubic 
centimeters  of  vig-orousl^-  boiling"  watei-  and  cooked  at  this  temperature 
for  live  hours. 

The  losses  in  weight  daring  cooking  were  as  follows: 

Weight  of  meat  before  eooking grams. .  1,  000.  00 

Weight  of  meat  after  cooking do 549.  72 

Loss  in  weight  in  cooking do 450.  28 

Loss  in  weight  in  cooking per  cent. .  45.  03 

The  details  of  the  experiment  are  recorded  in  Tables  17  and  18. 


Table  17. — Constituents  of  uncooked  meuti<,  conked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  132. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labd- 

Kind  of  material. 

Water. 

Pro- 
teid. 

Organic 
extractive.s. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

nitorv 
No. 

=f|i: 

nitro- 
gen. 

1722 
1721 

ON  FKESH  BASIS. 

Beef,  roimd,  uncooked 

Beef,  rouiui,  cooked 

Per  ct. 
72.57 
57. 12 

Per  ct. 

18.96 

31.98 

.71 

69.12 
74.58 
2.57 

Per  ct.    Per  ct. 

1.12        1.99 

.65          .50 

.88        1.27 

4.08         7.25 
1.51  i      1.17 
3.21         4.64 

Per  ct. 
4.78 
9.01 
1.14 

17.43 
21.01 
4.14 

Per  ct. 

1.09 

.63 

.59 

3.97 
1.47 
2.15 

Per  ct. 
27. 94 
42.77 
4.59 

101.85 
99.74 
16.71 

Per  ct. 
3.392 
5  324 

1721 

1722 

Broth  (percent  uncooked  meat) 

ON   WATER-FREE  BASIS. 

Beef,  round,  uncooked 

.395 
12. 366 

1721 

Beef,  round,  cooked ' 

12. 416 

1721 

Broth  (per  centuncookedmeat) 

1.441 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1722 

ON  FRESH   BASIS. 

Beef,  round,  uncooked 

2.70 
.56 
.60 

9.86 
1.31 
2.19 

1.12 
.65 

.88 

4.08 
1.51 
3.21 

1.99 

..50 

1.27 

7.25 
1.17 
4.64 

0 
0 
0 

0 
0 
0 

0.89 
.38 
.59 

3.25 

.90 

2.15 

6.70 
2.09 
3.34 

24.44 
4.89 
12.19 

0.791 

1721 

.297 

1721 
1722 

Broth(  percent  uncooked  meat) 

ON   WATER-FREE  BASIS. 

Beef,  round,  uncooked 

.379 

2.885 

1721 

.694 

1721 

Broth(percent  uncooked  meat) 

1.380 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 

1722 

16. 26 

31.42 

.11 

0 
0 
0 

0 
0 
0 

4.78 
9.01 
1.14 

0.20 
.25 

21.24 
40.  (18 
1.25 

2.601 

1721 

Beef,  round,  cooked      .   . 

5.027 

1721 

Broth  ( percent  uncooked  meat ) 

.016 

ON  WATER-FREE  BASIS. 

1722 

59.26 

73.27 

.38 

0 
0 
0 

0 
0 
0 

17.43 
21.01 
4.14 

.72 
.57 

77.41 
94.85 
4.52 

9.481 

1721 

Beef,  round  cooked 

11. 722 

1721 

Broth  (percent  uncooked  meat) 

.061 

11480— No.  162—06- 
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Table  18. — Results  of  cooking  {boiling)  experiment  No.  132. 


Labo- 
ratory 
No. 


1721 
1721 
1722 


1721 
1721 
1721 


Distribution  of  imtrionts. 


Weight  of  nutrients: 

In  cooked  meat 

In  broth 

In  uncooked  meat 

Proportion  of  nutrients: 

In  cooked  meat 

In  broth 

In    broth    on    basis  of    total 
weight  of  uncooked  meat . . 


Water. 


GramH. 
314.  00 
■104. 42 

718. 42 

Per  cent. 
43.71 
56. 29 

40.44 


Proteid. 


Chravis. 

175. 80 

7.05 

182. 85 

Per  cent. 

96.14 

3.86. 


Organic  extract- 
ive.s. 


Nitrog- 
cncous. 


Non- 
nit  rog- 
eueous. 


Fat. 


Grairnt.    '  Grains. 

3.57  I  2.75 

8.81  12.74 

12.38  15.49 

Per  cent.l  Per  cent. 

28.84  I  17.75 

71.16  82.25 

.  88  1. 27 


Grams. 
49.53 
n.:^5 
60.88 

Per  cent. 
81.36 
18.64 


Ash. 


G-rams. 
3.46 
5.91 
9.37 

Per  ct. 
36.93 
63.07 

.59 


Series  V. — Experiments  Nos.  125,  126. 

The  special  object  in  the.se  experiments  was  to  study  the  chang-es 
produced  in  fat  beef  rump  by  cooking  in  water  (1)  at  85^  C. — that  is, 
considerably  under  the  boiling-  point  of  water — and  (2)  at  the  boiling 
point  of  water.  Before  cooking,  the  beef  rump  was  freed  from  all 
bone  and  gristle  but  none  of  the  fat  was  remov  ed.  It  was  then 
divided  into  pieces,  0..5  to  0.75  inch  thick  and  0.75  inch  to  1.25  inches 
long.  After  a  thorough  mixing,  two  portions  (Nos.  17o3  and  1704)  each 
weighing  1,000 grams,  were  taken  for  cooking,  while  a  third  (No.  1705) 
was  reserved  for  analysis. 

Cooking  Expkki.mext  No.  125. 

The  first  portion  in  the  test,  the  cubes  of  meat  (sample  No.  1703)  were 
placed  in  2,000  culjic  centimeters  of  vigorously  boiling  water.  The 
temperature  was  kept  at  99.5°  C.  for  ten  minutes,  then  allowed  to  drop 
to  85°  C,  at  which  temperature  the  cooking  continued  until  the  meat 
had  been  cooked  for  five  hours  in  all. 

The  lo.sses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  000.  00 

Weight  of  meat  after  cooking do 595.  32 

Loss  in  weight  in  cooking <lo 404.  68 

Loss  in  weight  in  cooking per  cent. .         40. 47 

Tables  19  and  20  give  the  details  of  the  experiment. 
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Tahi.k  19.  —  C'o;(.s///h(;(/.s'  of  uiiconh'tl  meals,  cooked  meaf.t,  lutd  f>rf>t/i.'<,  .'<oInhle  and  Insolii- 
hlr  in  cold  irater,  erperiineid  No.  1^.5. 

A.  TOTAL  NirTRIENTS  IN  ORIGINAL  SUBSTANCE. 


La  bo- 
rn tor  V 
No. 


Kiinl  ■>!"  in;iliri:il. 


ON   FBESH    BASIS. 

1705     Bt'i'f,  niini",  niicooki'd  

1703     Boof.  rump,  cdoki'd 

1703     Broth (percuiitiiiicookc'rtnunt  i 


Water. 


Organic 
extractives. 


Pro- 
teid. 


Nitrotj- 
ciious. 


Non- 
Ill  trot;- 
enoiis. 


Fat. 


Ash. 


Total 

solid 

matter. 


Per  rt.   Per  et.    Per  rt. 

61.22     17.71    

48.34     27.13         0.29 

'     .  i=>        .«•; 


Per  ct.    Per  ct.  Per  ct. 

20.23      0.91 

0.  :U     25. 36         .  43 


Per  ct. 

38.85 
51.55 


Total 
nitro- 
tivn. 


Per  ct. 
2.834 
4.433 
.3IS 


ON   WATER-FREK   BASIS. 


1705     Beef,  niniii.  uncooked 

1703  i  Beef.  riim[>,  cooked 

1703     Broth(pcrcciituncookeclmettt)| 


45. 67 

52. 52 

1.15 


2.23 


.66 


52. 17 

45. 22 

6.08 


2.35 

.83 

1.53 


100.19 
99.79 
13.64 


7.30S 

8.  .581 

.897 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


170.1 
1703 
1703 


1705 
1703 
1703 


ON    KKESH    BASIS. 


Beef,  rumi),  iiiu'ookcd -. 

Bccl,  rumii.  cooked ; 0.38 

Brothi  percent  uncooked  meat)! !      .34 

ON   WATEK-KKEE   BASIS. 

Beef,  rump,  uncooked ... 

Beef,  rump,  cooked i ,      .74 

Broth(pcrceiit  uncixikcd  meat) .87 


0. 29 
.86 


0.34 
1.03 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER 


0.28 
.59 


.54 
1.53 


1.29         0.154 
2. 82  .  331 


2.  .50 
7.28 


.  297 
.8.55 


ON   FBESH   BASIS. 

1705 
1703 
1703 

Beef,  rump,  cooked 

Broth  (per  cent  uncooked  meat) 

'  26.75 

.11 

U 
0 

0 
0 

23.36 
2.36 

0.15 

50.26 
2.47 

4. 279 
.017 

1705 
1703 

ON    WATEK-FREE   BASIS. 

1 

51.78 
.28 

0 
0 

0 
0 

45.22 
6.08 

.29 

97.29 
6.36 

8.284 

1703 

Broth  (percentnncooked  meat) 

.042 

Table  20. — Re.vilts  of  cook  in  g  {hoilin(j)  erperiment  No.  125. 


Distribution  of  luitrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. " 

ratorv 
No." 

Nitrog- 
enous. 

Non-  - 
nitroge- 
nous. 

Ash. 

1703 

Weight  of  nutrients: 

Grams. 
287. 78 
351.80 
639.  .58 

Per  cent. 
4.5.00 
55.00 

35.18 

Grams. 

161.51 

4.45 

165.96 

Per  cent. 

97. 32 

2.68 

.45 

Grams. 
1.73 
8.63 
10.36 

Per  cent. 
16.70 
83.30 

.86 

Grams. 
2.02 
10.27 
12.29 

Per  cent. 
16.44 
83.56 

1.03 

Grams. 
139.07 
23.  .59 
162. 66 

Per  cent. 
85.50 
14.50 

2.36 

Grams. 
2.  .56 

1703 
1705 

1703 
1703 

In  broth  

In  uncooked  meat 

Proportion  of  nutrients: 

In  coofke<l  meat 

.5.94 
8:  .50 

Per  rt. 
30. 12 
69.88 

1703 

In    broth    on    basis   of   total 
weight  of  uncooked  meat . . . 

..59 
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Cooking  Experiment  No.  126. 

In  this  test  the  small  pieces  of  beef  rump  (sample  No.  1704)  were 
put  into  2,000  cubic  centimeters  of  vigorously  boiling-  water  and  cooked 
for  live  hours. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weiglit  of  meat  before  cooking grams. .  1,  000. 00 

Weiglit  of  meat  after  cooking do 565. 45 

Loss  in  weight  in  cooking do 434.  55 

Loss  in  weight  in  cooking per  cent. .         43. 46 

Tables  21  and  22  show  the  details  of  the  experiment. 

Table  21. — Constitaeuts  of  uncooked  )))cafi<,  cooked  meala.  mid  hrotha,  soluble  and  insoluble 
in  cold  water,  experhnent  No.  126. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

.solid 

matter. 

Total 

ratory 
No." 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1705 

ON   FRESH   B.\SIS. 

Beef,  rump,  uncooked 

Per  ct. 
01.22 
bh.  01 

Per  ct. 

17.71 

27.58 

1.01 

45. 67 

61.30 

2.61 

Per  ct. 

Per  ct. 

Per  ct. 

20.23 

16.07 

3.09 

52.17 

35. 72 

7.96 

Per  ct. 

0.91 

.68 

.53 

2.35 
1.51 
1.36 

Per  ct. 

38. 85 

4.5.58 

6.31 

100.19 

Per  ct. 
2. 834 

1704 

0.53 
.75 

0.72 
.94 

4.583 

1704 
1705 

Broth  i^percentuncooked  moat) 

ON  WATER-FKEE  BASIS. 



.401 
7.30ft 

1704 

1.18 
1.92 

1.60 
2.43 

101.31  1     10.190 

1704 

Broth  ( per centun cooked  meat ) 

16.28 

1.035 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1705 
1704 
1704 


1705 
1704 
1704 


ON  FRESH  BASIS. 


Beef,  rump,  uncooked 

Beef,  rump,  cooked 

Broth  ( percen  t  uncooked  meat ) 

ON  WATER-FREE   BASIS. 


Beef,  rump,  uncooked 

Beef,  rump,  cooked 

Broth  ( percentuncooked  meat) 


0.90 


2.00 
2.26 


0.53 
.75 


1.18 
1.92 


0.72 
.94 


1.60 
2.43 


0.47 
.53 


1.04 
1.36 


2.62 
3.10 


5.82 
7.97 


0.315 
.379 


.  699 
.  979 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1705 
1704 
1704 


1705 
1704 
1704 


ON  FRESH  BASI.S. 


Beet,  rump,  uncooked 

Beef,  rump,  cooked 

Broth(percentuncookedmeat) 

ON  WATER-FREE  B.\.SIS. 


Beef,  rump,  uncooked 

Beef,  rum]),  cooked 

Broth  ( percen  tuncooked  mnat) 


26.68 
.13 


59.30 
.35 


16. 07 
3.09 


35. 72 
7.96 


0.21 


42.96 
3.21 


95. 49 
8.31 


4. 26S 
.022 


9.491 
.056 
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Taule  22. — Jiesults  of  cookiiiy  {buUituj)  experiment  No.  126. 


I  al>i>- 

Iiistribution  of  iiiitriciits. 

Water. 

I'roteid. 

Organic 
iv( 

Nitrog- 
enous. 

extraet- 

Fat. 

raiorv 
No. 

Non- 
nitrog- 
enous. 

Ash. 

170-J 
1704 

Weight  of  nutrient.*: 

In  cooked  meat 

III  iirotli                        

Grams. 
311.0ft 
371.44 
IW2.  49 

Per  cent, 
■in.  ."JS 
:m.  42 

37. 14 

Grams. 

15.=>,95 

10.11 

100.06 

Per  rent. 

93.91 

6.09 

1.01 

Grams. 

3.00 

7.4.T 

10. 45 

Per  cent. 
28.  70 
71.30 

.75 

Grams. 
4.07 
9.40 
13.47 

Per  rent. 
30. 22 
69.78 

.94 

Grams. 
90.87 
30.87 
121.74 

Per  coil. 
74.04 
25. 3t> 

3.09 

Grams. 
3.85 
5. 28 

170.T 

1704 

1701 

9.13 

Proportion  of  nutrients: 

Percent. 
42.17 

ill  broth 

57.83 

1701 

Ill    broth    on    ba.sis   of    total 
weight  of  uncooked  meat . . . 

..53 

Series  VI. — Expertment.s  Nos.  114-llf). 

Those  three  experiment.s  were  phmiied  to  detenniiie  the  eli'ect  of 
Viiriations  in  time,  temperature,  and  procedure  of  cookino-  upon  the 
aniouiit  and  composition  of  the  materials  which  pa.s.s  into  the  broth. 
Lean  veal  Icii',  freed  from  bone,  vi.sible  gri.stle.  and  mo.st  of  the  visible 
fat.  was  divided  into  pieces  (1.5  to  0.75  inch  thick  and  0.75  to  1.25 
inches  long-  and,  after  thorough  mixing',  was  divided  into  four  samj)les, 
wciuhino-  1,000  grams  each  (Xos.  1()5"2, 1653,  and  l<j5-i)  for  the  cooking- 
test  and  one  (No.  1650)  for  analysis. 

CoOKlNd    E.XI'EKIMKNT    No.    114. 

The  cubes  of  veal  were  plunued  into  vio-orously  boiling-  water  and 
cooked  for  five  hours  in  gently  boiling  water. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  t-ooking grain>< . .  1 ,  000.  00 

Weight  of  meat  after  cooking <lo 591 .  01 

Loss  in  weight  in  cooking 'lo 40S.  .'^>9 

Loss  in  weight  in  cooking per  ct-nt . .         40.  84 

Tables  23  and  21  show  the  results  of  the  experiment  in  detail. 

Table  2o.—CoHstituent.s  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  114- 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

W'ater. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1656 

ON   FRESH   BASIS. 

Per  ct. 
75. 97 
64.  73 

Per  ct. 

19.17 

30.95 

.68 

79.77 
87.75 
2.84 

Perct. 

1.26 

1.12 

.67 

5.24 
3.18 
2.78 

Per  ct. 

1.94 

1.67 

.96 

8.07 
4.74 
3.99 

Per  ct. 

0.96 

1.59 

.07 

3.99 

4.51 

.28 

Per  ct. 

1.15 

1.01 

.51 

4.79 
2.86 
2.12 

Per  ct. 
24. 48 
36.34 

2.89 

101.86 

103.04 

12. 01 

Per  ct. 
3.470 

16,52 
1652 

1656 

Veal,  leg.  eooked 

Broth(percentuncookedmeat) 

ON  WATEK-FREE  BASIS. 

5.310 
.323 

14.440 

1652 

15. 055 

1652 

Broth  ( percentuncooked  meat) 

1.345 
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Table  23. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  ivuter,  experiment  Xo.  114 — Continued. 

B.  NUTRIENTS  SOLUBLE  IN  COLl)  WATER. 


Labo- 
ratory 
No. 


Kind  of  material. 


Water. 


Pro- 
teid. 

Organic 
extractive.s. 

Fat. 

Ash. 

Total 

.solid 

matter. 

Nitrog- 
enous. 

Non- 
nitrog- 
enons. 

Per  ct. 

Perct. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

2.83 

1.26 

1.94 

0 

1.00 

7.03 

.44 

1.12 

1.67 

0 

.73 

3.96 

.54 

.67 

.96 

0 

.51 

2.68 

11.78 

5.24 

8.07 

0 

4.16 

29.25 

1.25 

3.18 

4.74 

0 

2.07 

11.24 

2.26 

2.78 

3.99 

0 

2.11 

11.14 

'I'otal 
nitro- 
gen. 


16.56 
1652 
1652 


1656 
1652 
1652 


ON  FRESH  BASIS. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked 

Broth(percentuncookedmeat) 


Per  ct. 


ON    WATER-FREE   BA.SIS. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked 

Broth  (percentuncooked  meat) 


Per  ct. 

0. 855 
.428 
.301 


3.558 
1.215 
1.254 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON   FRESH    BASIS. 

1656 

Veal,  leg,  uncooked 

16.34 

30. 51 

.14 

0 
0 
0 

0 
0 
0 

0.96 
1.59 
.07 

0.15 

.28 

17.45 

32. 38 

.21 

2. 615 

16.52 

Veal,  leg,  cooked.   . 

4  88'' 

.  1052 

Broth(percentuncookcdmcat) 

.022 

ON  WATER-FREE   BASIS. 

1656 

Veal,  leg,  uncooked 

67. 99 

86. 50 
.58 

0 
0 
0 

0 
0 
0 

3.99 
4.. 51 

.28 

.63 

.79 
.01 

72.61 
91.80 

.87 

10  882 

1652 

Veal,  leg,  cooked 

13  840 

1652 

Broth  (percentuncooked  meat) 

.091 

Table  24. — Results  of  cooking  ( 

boiling) 

zxperiment  No.  II4. 

Labo- 

Water. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Distribution  nf  nutrients. 

Proteid. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1652 

Weight  of  nutrients: 

In  cooked  meat 

Grams. 
382. 95 

Grams. 
IMS  in 

Grams 

6.63 

6. 68 

13  31 

Per  cent 
49.81 
50.19 

.67 

Grams. 

9.8,S 

9.58 

19  46 

Per  cent. 
■50. 77 
49. 23 

.96 

Grams. 

9.41 

.68 

10.09 

Per  cent. 

93.26 

6.74 

.07 

Grams. 
5  98 

1652 

In  broth  

379.55  1          6.81 
762.  .50         189.91 

Per  cent,  j  Per  cent. 
50  22  !         96  41 

5  09 

1656 

In  uncooked  meat 

11.07 

1652 

Proportion  of  nutrients: 

In  (■of)ked  meat 

Per  ct. 
54  02 

1652 
1652 

In  broth 

In   broth    on    basis   of    total 
weight  of  uncooked  meat . . . 

49.78 
37.96 

3.59 
.68 

45. 98 
.51 

CooKix(i  Experiment  No.  115. 

In  thi.s  tost  tlie  veal  loo-,  cut  into  cube.s,  was  quickly  immor.'^ed  in 
2,000  cubic  centimotor.s  of  vigorously  boilins*'  distillod  watoi'.  The 
water  wa.s  kept  as  near  the  boilino-  point  as  po.ssible  for  teu  uiinutes, 
the  temperature  then  allowotl  to  drop  to  85°  C,  and  the  cooking- 
continued  at  a  temporature  varying-  ])etwecn  84^  and  85°  C. 

The  lo.sses  in  weight  dui'ing  cooking  wore  a.s  follows: 

Weight  of  meat  before  cooking grams. .  1 ,  000.  00 

Weight  of  meat  after  cooking do 591.06 

Los.s  in  weight  in  rooking do 408.  94 

Loss  in  weiglit  in  cooking jicr  cent. .  40.  89 

The  detailed  residts  of  the  experiment  are  shown  in  Tables  25  and  26. 
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TvHi.K  25.  —  <'t»i.ililiit'iit.'^i>f  uncooked  nientx,  cooked  tnentK,  ntid  hrollm,  solitltle <ind  iusoluhle 
in  colli  irater,  experiiiienl  Xo.  llo. 

.\.  TOTAL  NTTKIKNTS  IN  OUIGINAL  SUBSTANCE. 


l.atxv  I 

nilurv 

N.I. 


1(.56 
16.')3 
lt).i3 


16.')6 
1653 
1653 


Kind  >if  niati'riiil. 


ox  frf:.sh  B.\st.s. 

Veal,  leg,  uncooked 

Venl,  leK.  cooked 

Broth  (iHTceiiluiiciKiki'd  meat) 

ON   W.VTEIt-KREK   BASIS. 

Veal,  leg,  uiicooTced 

X'eal,  leg,  cookeil 

Broth(percent  iinc( Hiked  Mieal ) 


Water. 


IT., 
teid. 


Per  ct.  Per  ct. 
In.'i-i  19.17 
66.65  32.11 
.51 


79.77 
9(i.28 
2. 12 


Orgiuiie 

.'Xtractive.s. 

Total 

Total 

Non- 
nitrog- 

Fat. 

Ash. 

solid 

nitro- 

S'itrog- 

matter. 

gen. 

rUi.ll>. 

}'er  ct. 

Per  ct. 

I'er  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

1.26 

1.94 

0.% 

1.15 

24. 48 

3.470 

.69 

1.00 

1.31 

.75 

35.86 

5.360 

.85 

1.13 

.06 

-     .62 

3.17 

.3.54 

5.24 

8.07 

3.99 

4.79 

101.86 

14. 440 

2.07 

3,00 

3.93 

2.25 

107.53 

16. 072 

3.52 

4.70 

.24 

2.6G 

13.18 

1.473 

H.  .MTHIKNTS  SitUKl.K  IN   CiiMi  WATKK 


16  "it; 
1C..53 


1656 
16.53 
16.53 


ON   FRESH    BASIS. 

Veal,  leg,  niicooked 

Veal,  leg,  cooked 

HrollK  percent  uncooke.l  meat) 

(IN    W.\TKK-KRK.E   B.VSIS. 


Veal,  leg,  unc.iokeil 

Veal,  leg,  cooki-ii 

Brotlupereeiil  uncooked  meat) 


2.83 

1.26 

1.94 

0 

1.00 

7.03 

.49 

.69 

1.00 

0 

.00 

2.  78 

.27 

.•'<5 

1.13 

0 

.62 

2.87 

11. 7H 

.5.24 

8.07 

0 

4.16 

29.25 

1.47 

2.07 

3.00 

0 

1.80 

8.34 

1.14 

3.52 

4.70 

0 

2.60 

11.96 

0.855 

.:«)i 

.315 


3.558 

.903 

1.311 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


tlN    FKESH    B.VSIS. 

• 

1656 
16.53 
16.53 

,    ,                        ,.     , 

16.34 

31.62 

.24 

0 
0 
0 

0 
0 
0 

0.96 

1.31 

.06 

0.15 
.15 

17.45 

33.08 

.30 

2  615 

5. 059 

Brntlui>ercent  uncooked  meat) 

.039 

ON    \V.\TEK-KHEE    BASIS. 

1656 
ir,.53 
1653 

Venl,  leg,  nncooked 

Veal.  leg.  ciiuki'il 

BrotlK  pereeiit  iiiicdoke.l  meat) 



67.99 

94.81 

.98 

0 
0 
0 

0 
0 
0 

3.99 

3.93 

.24 

.63 
.45 



72.61 

99.19 

1.22 

10.8S2 

1.5. 169 

.162 

Table  26. — lieHiiltn  of  cooking  (boiling)  experiment  No.  115. 


l)istrittiitii)n  of  nutrients. 

Water. 

Froteid. 

Organic  extract- 
ives. 

Fat. 

r.itorv 
N.I.' 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

16.5?, 

Weight  of  nutrients: 

Grams. 
393. 94 
377.26 
771.20 

Per  cent. 
51.08 
48.92 

37.73 

Gram.'!. 

189.  79 

5.10 

194. S9 

Per  cent. 

97.38 

2. 62 

.51 

Grains. 
4.08 
8.46 
12.  .54 

Per  cent. 
32.54 
67.46 

.85 

Grams. 
.5.91 
11.31 
17.22 

Per  cent. 
34.32 
65. 68 

1.13 

Grams. 

■    7.74 

.57 

8.31 

Per  cent. 

93.14 

6.86 

.06 

Grams. 
4.43 

16.53 

In  br.ith 

6.24 

16.56 

10.67 

16.53 

Proportion  of  nutrients: 

Per  ct. 
41.. 52 

16.53 

In  broth                      

58.48 

1053 

In    broth    on    basis    of   total 
weight  of  uncooked  meat... 

.62 

40 

Cooking  Experiment  No.  118. 

In  this  test  the  portion  of  veal  leg  was  placed  in  2,000  cubic  centi- 
meters of  cold  water.  The  temperature  was  then  graduall}'  raised, 
reaching  85^  C  in  an  hour  and  the  cooking  continued  for  tive  hours  at 
this  temperature. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight,  of  meat  l^efore  cooking grams. .  1,  000.  00 

Weight  of  meat  after  cooking do 586.  78 

Loss  in  weight  in  cooking do 413.  22 

Loss  in  weight  in  cooking per  cent. .  41.  32 

Tables  27  and  28  show  the  details  of  the  experiment. 

Table  27. — Constituents  of  nnrooked  tnecits,  cooked  meats,  and  brotJis,  soluble  and  insoluble 
in  cold  miter,  experimetd  No.  116. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No." 


Kind  of  material. 


Water. 


Organic 

extractives. 

Pro- 
teid. 

Fat. 

Ash. 

Total 

solid 

matter. 

Nitrog- 
enous. 

Non- 
nitrog- 

enous. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

19.17 

1.26 

1.94 

0.96 

1.15 

21.48 

31.10 

.29 

.96 

.97 

.64 

33.96 

•1.01 

.76 

1.14 

.19 

.62 

3.72 

l<i.ll 

5.24 

8.07 

3.99 

4.79 

101.86 

99.01 

.92 

3.06 

3.09 

2.04 

108. 12 

4.21 

3.15 

4.73 

.78 

2.60 

15. 47 

Total 
nitro- 
Ren. 


1656 
1654 
16.54 


1656 
1664 
1654 


ON  FRESH   BASIS. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked 

Broth  (percent  uncooked  meat) 


Per  ct. 
75. 97 
68.59 


ON    WATER-FREE   BASIS. 


Veal,  leg,  un(!ooked 

Veal,  leg,  cooked 

Broth  (percent  uncooked  meat) 


Per  ct. 

3.470 

5.070 

.404 


14.440 

16.140 

1.683 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1656 
1654 
1654 


16.i6 
1651 
16.54 


ON   FRESH    BASIS. 


Veal,- leg,  uncooked 

Veal,  leg,  cooked 

Broth(percent  uncooked  meat) 


ON  WATER-FREE  BASIS. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked 

Broth(percent  uncooked  meat) 


2.83 
.60 
.41 


11.78 
1.89 
1.68 


1.26 
.29 
.76 


5.24 

.92 

3.15 


1.94 

.96 

1.14 


8.07 
3.06 
4.73 


1.00 
.50 
.62 


4.16 
1.59 
2.59 


7.03 
2.35 
2.93 


29.25 

7.46 

12. 15 


0.855 
.189 
.307 


3.5.58 

.602 

1.278 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1656 
16.54 


ON  FRESH   BASIS. 


Veal,  leg,  uncooked. 
Veal,  leg,  cooked. 


1656 
1654 
1654 


ON   WATEU-FRKE   BASIS. 


16.34 

30.50 


1654  !  Broth(percent  uncooked  meat) 60 


Veal,  leg,  uiii'(,(,ked I  67.99 

Veal,  leg,  cooked ' I  97.12 

Broth(  percent  uncooked  raeat)j 2.  53 


0.96 
.97 
.19 


3.99 
3.09 


0.15 
.14 


.63 
.45 
.01 


17.45 

31.61 

.79 


72.61 

100.66 

3.32 


2. 615 

4. 881 

.097 


10.882 

15.  .538 

.405 
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T.\BLE  28. — Rcsulls  of  cooking  (builiiig)  experiment  Nu.  IIG. 


l.al>o- 

1 
Distribution  of  nutrit-nt.s.             Wtiti-r. 

Organic  extract- 
ives. 

liiiorv 
.No." 

Proteid. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Fat. 

Ash. 

1C.T4 
1C..>4 

Weight  of  nutrients:                            Grams. 

In  cookid  meat 402.  47 

In  limtli 376.0.^ 

Grams. 

1S2. 49 

10.  12 

192.61 

Per  rail. 
94.75 

Grams. 
1.70 
7.  56 
9.  26 

Per  cent. 
18.36 
81.64 

.76 

Grams. 
5.63 
11.37 
17.00 

Grams. 
5. 69 
1.88 
7.57 

Grams. 
3.76 
6.24 
10.00 

1654 

Proportion  of  nutrient.s:                     Per  cent. 

Per  rent.    Per  rent.     Per  ct. 
33.12           75.17         37.60 

1654 
1654 

In  broth 48.30 

111    l)riith    on    basi.s    of    total 
weight  of  uncooked  meat...         37.61 

1 

5.25 
1.01 

66.88 
1.14 

24.83 
.19 

62. 40 
.62 

MEATS  COOKED  BY  BOILING   COMPARED    WITH    THOSE  COOKED 

BY  DRY  HEAT. 

Series  VII.— Exi'eki.mknts  Nojs.  117-120, 

The  object  of  this  series  of  four  cooking  oxperiinents  made  with 
the  same  cut  of  veal  was  to  determine  tlie  nature  of  the  changes  in 
nutritivt;  value  and  the  character  and  ext«Mit  of  the  losses  which  take 
place  when  veal  is  cooked  (1)  by  immersing-  in  boiling  water  for  ten 
minutes  and  then  continuing  the  cooking  at  S5  C.  for  live  hours;  (2) 
bv  putting  it  in  cold  water  and  wanning  graduall}',  allowing  one  hour 
to  reach  a  temperature  of  85^  C,  and  continuing  the  cooking  at  85-  C. 
for  live  hours;  (3)  bv  pan  broiling  for  fifteen  minutes,  and  (4)  by  roast- 
ing in  the  form  of  a  loaf.  The  entii'e  cut  of  fresh  veal  leg,  after 
freeing  it  from  all  bone  and  visible  gristle,  was  cut  into  pieces  0.5 
to  0.75  inch  thick  and  from  0.75  to  1.25  inches  long,  thoroughly 
mixed  and  divided  carefulh'  into  live  portions  weighing  1,(H)0  grams 
each,  four  (Nos.  1664, 1658,  1659,  and  1660)  to  be  used  for  the  cooking 
tests  and  one  (1662)  for  analysis. 

Cooking  E.xperi.mext  No.  117. 

For  this  experiment  one  of  the  portions  of  the  veal  was  plunged  into 
2,000  cubic  centimeters  of  rapidly  boiling  water,  the  temperature  kept 
as  near  the  boiling  point  as  possible  for  ten  minutes  and  then  allowed 
to  fall  to  85^  C,  at  which  temperature  the  meat  was  further  cooked  for 
live  hours. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1, 000.00 

Weight  of  meat  after  cooking do 590. 40 

Loss  in  weight  in  cooking do 409.  60 

Loss  in  weight  in  cooking per  cent. .  40. 96 

The  details  of  the  experiment  are  recorded  in  Tables  29  and  30. 
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T.MiLK  29. — CundllKcrits  of  nncaola'd  meats,  cooked  meats,  and  broths,  soluble  ami  Ivsolu- 
ble  in  cold  water,  experiment  Xo.  117. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Organic 
t'xtnictive.'i. 


Kind  (if  iTiateriiil. 


Water. 


ON   FRESH   BASIS. 


Pro- 
teid. 


Per  ct. 
75. 53 


Nitrog- 
enou.s. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked ;    01.8 

Broth(pereeiituneookod  meal  i 


Per  ct.  Per  ct. 

18.  U2  1.08 

29.  .^r!  .  55 

.0)  .  78 


ON   WATKR-FREE  BASIS. 


Veal,  leg,  uncooked 1 

Veal,  leg,  cooked i 

Broth  ( percent  uncooked  meat )  I 


73. 04 

77. 45 
2.60 


4.41 
1.47 
3.18 


Non- 
nitrog- 
euons. 


Per  ct. 
1.37 


.91 


5.  60 
1.99 
3.73 


Total 

Fat. 

A.sli. 

solid 
matter. 

Per  ct. 

Per  ct. 

Per  ct. 

3.99 

1.10 

25. 56 

7.77 

.60 

39.28 

.33 

.62 

3.28 

16.31 

4.49 

104.45 

20. 38 

1.73 

103. 02 

1.35 

2. 52 

13.38 

Total 
nitro- 
gen. 


B.  NUTRIENTS  SOLUBLE  IN  COLT)  WATER. 


ON   FRESH    BASIS. 

1.90 
!50 

1.08 
.  .55 

.78 

1.37 

.  77 
.91 

0 
0 
0 

0.91 
..53 
.  02 

5.20 
2.17 
2.81 

0. 050 

1004 
1004 

Veal,  leg,  cooked 

Brotli(percentuiicookeii  meat ) 

.227 
.329 

ON   WATEK-FREK   BASIS. 

106''' 

7.70 

.84 

2.04 

4.41 
1.47 
3.18 

5. 00 
1.99 
3.73 

0 
0 
0 

3.72 
1.39 
2. 51 

2L49 
5.69 
11.46 

2. 058 

1604 

.595 

1064 

BrotlK  percent  uncooked  meat) 

1.345 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH   BASIS. 


Veal,  leg,  uncooked 

Veal,  leg,  cooked 

Broth  (percent  iukm  lokcd  meat ) 

ON  WATER-FREE    BASIS. 


Veal,'  leg,  uncooked 

Veal  leg,  cooked 

Broth  (percent  uncooked  meat ) 


10.12 

29. 21 

.14 


05. 88 

70. 61 

.56 


3.99 

7.77 
.33 


16.31 

20.38 

1.35 


0.19 
.13 


.77 
.34 
.01 


20.30 

37.11 

.47 


82. 96 

97. 33 

1.92 


Table  30. — Residts  of  cooking  {boilhuj)  experiment  No.  117. 


Distribution  of  nutrients. 

\^'ate^. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1664 

Weight  of  nutrients: 

In  cooked  meat 

Grams. 
365. 28 
370. 88 
742. 10 

Per  cent. 
49.  22 
50.78 

37.09 

Grams. 

174. 35 

(i.  :i(i 

180.71 

Per  cent. 

90. 48 

3.52 

.01 

Grams. 
3.25 
7.77 

Gra7ns. 
4.55 
9=12 

Grams. 

45.87 

3.31 

49.18 

Per  cent. 
93.27 
6.73 

.33 

Grams. 
3.90 

1664 

6. 16 

1002 

11.08  !        13.01 

Per  cent.    Per  cent. 
29.87          32.99 
70.13          67.01 

10.06 

1664 

Proportion  of  nutrients: 

Per  ct. 
38.77 

1664 

61.23 

1064 

In    broth   oti    basis  of    total 
weight  of  uncooked  meat... 

.78 

.91 

.62 

48 


CooKINC    EXI'JCHIMENT    No.    118. 


Ill  this  test  t)nt'  i)<)iti<)ii  ot"  (lie  \('al  (sample   NO.   \i\:^><)  was  put 
2,0(»(»  ciihic  (•(•iitimclers  of  cold  (listill(M|  water.     Tlic  tciiiperatiire 
s.;ra(liialiy  increased,  reaciiiiiii' S.'i    C  in  an  hour,  and   the  cooking- 
tinned  at  this  teniperatuic  t'oi'  live  houis. 

'I'he  losses  in  weit'lit  dnrinu'  cookinL;'  were  as  t'oih)Ws: 

Wi'iirlit  of  meat  before  evoking graiu.>J..  I,  OW.  00 

Weiglit  (if  meat  after  cdulviDg do .")74. 114 

Loss  in  weight  in  eookiiig do 4'_'o.  (KJ 

Loss  in  weight  in  cooking per  cent . .  4l'.  ")1 

Table.s  31  and  32  .show  tlie  dptaiK^d  results  t)f  the  expeiiiuent. 


into 

was 

e(»n- 


Taki.K  'M.  —  Coiisliliiiiilxol'iiiirodkrd  >i»<ils,  ctidfcril  moils,  anil  hrclhs,  sn/ii/J,  ,ii,,l  1, 
Ith'  ill  mill  irali'i;  e.iperiiiient  Xo.  US. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  Sl'BSTANCK. 


nhl- 


La  bo- 
ra torv 
No. 


lli.>S 


i(;58 

1G5« 


Kind  of  iiiatc'i'ial 


Water. 


Pro- 
teifl. 


Organ  ii? 
I'Xtrni'tives. 


ON  FRESH   BASIS. 

Perct.  Pn-ft. 

Veal ,  k's,  uncooki'd ";■>.  i->.\  18.  OH 

Veal,  k'K,  coo kfil W.lUi  29.13 

Brothi  percent  unci  lokeil  meat  1 1. 02 


IX    WATEK-FKEK    BA.SIS. 


Veal,  Ics,  unc(M)keil 

Veal,  leg,  cooked 

Broth  (percent  uncooked  meat) 


73.64 

82. 43 

4.18 


Nitrog- 
enous. 


I'll- CI. 

I.IW 
.79 


4.41 
1.25 
3. -23 


!    Non- 
nit  rog- 

iMKins. 


I'nrl. 
1.37 


.5.  fiO 
1.5.") 
3.92 


Fat. 


I'nct. 

3.99 

r>.58 

.TiO 


16.31 
15.79 
2.03 


Ash. 


I'nrl. 

*1.10 
..59 
.63 


4.49 
l.(i7 
2. 59 


Total 

.solid 

uiatler. 


25.  :^6 
36. 29 
3.90 


104. 45 
102. 69 
15-.  95 


Total 
nitro- 
Kcn. 


I-nrl. 
3.  230 
4.S00 
.417 


13. 200 

13.  .582 

1.704 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1G62 
lt).")8 
l(i.58 


1662 

IUSS 
1058 


ON  FRESH    BASIS. 


Voal,  leg,  uneooke<l 

Veal,  lefj.  cooked 

Broth  ( percent  uncooked  meat ) 


ON   WATEU-FREE  BASIS. 


Veal,  leg,  uncooked 

Veal,  leg.  coi iked 

BrothfpereeiU  uncooked  meat) 


1.90 
.31 
.45 

7.76 

.91 

1. 85 

1.08 
.44 
.79 


4.41 
1.25 
3.23 


.5.60 
1.55 
3.92 


0. 91  5. 26 
.40  1.70 
.  63         2. 83 


3.72 
1.13 
2. 58 


21.49 
4.84 
11.58 


0.  ftSO 
.190 
.  32(i 


2.  658 

..571 

1.332 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH   BASIS. 

1662 

Veal,  leg,  uncooked 

16  12 

0 
0 
0 

0 
0 
0 

3.99 

5.58 

.50 

0.19 

.19 



2(1.  30 

34.. 59 

1.07 

■'  581) 

1658 

Veal,  leg,  cooked 

28. 82 

-1   610 

1658 

Broth  (percent  uncooked  meat) 

57 

.091 

ON  WATER-FREE  BASIS. 

1662 
1658 

Veal,  leg,  uncooked 

Veal,  leg,  cooked 

65.88 

81.52 

0 
0 
0 

0 
0 
0 

16.31 
15.79 
2.03 

.77- 
.54 
.01 

82. 96 
97.85 
4.37 

10.  .542 
13  Oil 

1658 

Broth  (percent  uncooked  meat) 

2.33 

.372 
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I'ABi-E  :J2. — RemltH  of  cooking  {boiling)  experiment  No.  118. 


Labo- 
ratory 
No. 


1658 
1668 
1662 


1658 
1658 
1658 


Distribution  (if  initrii'iits. 


Weight  of  nutrients:                         !  Grows. 

In  eooked  meal .STl.TG 

In  broth :ixf,.  02 

In  uncooked  meat 757.  78 

Proportion  of  nutrients:  '  Per  cent. 

In  cooked  meat 49. 06 

In  broth 50. 94 

In   broth   on    basis  of    total 

weight  of  uncooked  meat 38.60 


Proteid. 


Grams. 

167.48 

10. 22 

177. 70 

Per  cent. 

94. 25 

5. 75 

1.02 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Grams.   I  Grams. 

2.53  I  3.16 

7.91  9.60 

10.44  12.76 


Per  cent. 
24.23 
75.77 


Per  cent 
24 
75.24 


Cooking  Experi.ment  No.  119. 

This  is  the  first  experiment  reported  in  this  bulletin  in  which  the 
meat  was  cooked  by  pan  l)roilino-.  The  veal  (sample  No.  1(551-)  was 
passed  through  a  sausage  mill  three  times  and  thoroughl}^  mixed  each 
time.  It  was  then  made  up  into  cakes  weighing  90  to  100  grams  each 
and  pan  broiled;  that  is,  the  meat  was  placed  in  a  moderately  hot,  dry, 
cast-iron  pan  and  cooked  over  a  gas  ilame  for  fifteen  minutes,  or  until 
fairly  well  done,  being  turn.Kl  frequently  after  it  was  well  seared.  The 
frying  pan  was  not  greased,  nor  was  any  fat  added  during  the  cook- 
ing. When  cooked,  the  meat  was  removed  from  the  frying  pan,  care 
being  taken  to  scrape  ofi'  any  adhering  material,  and  weighed. 

The  difference  in  weight  between  the  raw  and  cooked  meat  showed 
the  total  loss  resulting  from  cooking,  and  the  difference  between  the 
amount  of  each  ingredient  in  the  uncooked  and  cooked  meat  was 
assumed  to  represent  the  losses  during  cooking.  In  the  ta))les  a  loss 
is  indicated  by  the  minus  sign  (— ),  and  an  apparent  gain  by  a  plus 
sign  (+),"  as  will  be  explained  (p.  ISO). 

The  losses  in  weight  during  the  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  572.  72 

Weight  of  meat  after  coi  )king do 899.  37 

Loss  in  weight  in  cooking do 1  /  3.  35 

Loss  in  weight  in  cooking per  cent . .  30.  27 

The  results  of  the  experiment  are  shown  in  detail  in  Tables  33 
and  34. 

"See  U.  S.  Dept.  Agr.,  OflSce  of  Experiment  Stations  Bui.  141,  p.  62  et  seq. 
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Tahi.k  oo.  —  ('oiisfitKt'iils  of  initooLrd  me.  ih  and  CDnked  iiiealK  Kolahle  and  insoluhlc  In  cold 

intter,  ci/wrlinent  Xo.  119. 

A.  TOTAL  NITKIENTS  IN  OKKilNAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1662 
J6.=)9 


Kind  of  niateriaL 


ON  FRESH    BASIS. 


1662     Veal,  leg-,  uncooked  , 
16.'i9  !  Veal,  leg,  eooked 


ON   \V.\TER-KRKE    B.\SIS. 


Veal,  leg,  uncooked. 
Veal,  leg,  cooked 


Water. 


Per.  ct. 
75. 53 
65.33 


I'ro- 
teid. 


Organic 
extractives. 


Nitrog 
enous. 


I   Non- 
I  nitrog- 
enous. 


Per.ci.  Per.cl. 
18.02  ,  1.08 
26.71         1.33 


73.64 
77.04 


4.41 
3.84 


Per.  ct. 
1.37 
1.84 


5.60 
5.31 


Fat. 


Per.  cl. 
3.99 
5.20 


16.31 
15.00 


Ash. 


Per.  ct. 
1.10 
1.44 


4.50 
4.15 


Total 

solid 

matter. 


Per.  ct. 
25. 56 
36. 52 


104. 46 
105.34 


Total 
nitro- 
gen. 


Per.  rt. 
3. 230 
4.700 


13. 200 
13.556 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ox    FRESH    BASIS. 

1662 

Vfal,  leg,  uncooked 

1.90 
.42 

1.08 
1.33 

1.37 
1.84 

0 
0 

0.91 
1.29 

5.26 
4.88 

0  650 

16.59 

Veal,  leg,  cooked 

.494 

ON    WATER-FREE    BASIS. 

1662 

Veal,  leg,  uncooked 

7.76 
1.21 

4.41 
3.84 

5.60 
5.31 

0 
0 

3.72 
3.72 

21.49 
14.08 

')  (i58 

16.59 

Vcal,  leg,  cooked 

1  425 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1662 
16.59 


1662 
1659 


ON    FRESH    BASIS. 


Veal,  leg,  uncooked. 
Veal,  leg,  cooked 


ON   WATER-FREE   BASIS. 


Veal,  leg,  uncooked. 
Veal,  leg,  cooked 


16.12 
26.29 


65.88 
75.83 


3.99 
5.20 


16.31 
15.00 


0.19 
.15 


20.30 
31.64 


82. 96 
91. 26 


2. 580 
4.206 


10.  ni2 
12. 131 


T.\BLE  34. — Re.'<nlt.'<  of  cooking  {pnnhrollhiff)  e.rperlment  No.  119. 


Labo- 
ratory 
No. 


1662 
1659 


1659 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (-f) ".. 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (-I-) ". . 

Lost  (— )  or  (apparently) 
gained  (-f)  in  percentages 
of  weight  of  uncooked  meat 


Water.    \  Proteid. 


Grains. 
432.  .ns 
260. 90 


Grams. 
103. 20 
106. 67 

+  3.47 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Gramg. 
6.19 
5.31 


Per  cent.    Per  cent.    Per  cent. 
60.31  I      100.00  ;        85.78 


-  39.69 

-  29.98 


+3.36 


Non- 
nitrog- 
enous. 


Grams. 
7.85 
7.35 


Fat. 


Grams. 
22. 85 
20.77 


Ash. 


Grams. 
6.30 
5.75 


Per  cent.  I  Per  cent.  !  Per  ct. 
93.63  i        90.90  !      91.27 


-6.37 
-  .09 


-9.10 
-  .36 


-8.73 
-  .10 
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COOKIXG    ExrERI.MENT   No.   120. 

The  fourth  portion  (sample  No.  IHOO)  of  veal  leg  was  passed  through 
a  sausage  mill  three  times,  being  thoroughly  mixed  each  time,  then 
made  into  a  loaf  without  the  addition  of  seasoning  or  an}^  other  mate- 
rial and  carefully  and  sl{)\Yly  cooked  in  a  gas  oven  for  three  hours. 

The  losses  in  weight  during  the  cooking  were  as  follows: 

Weight  of  meat  1)efore  cooking grams. .  1,  099.  00 

Weight  of  meat  after  cooking do 854. 18 

Lo.><s  in  weight  in  cooking do 244.  82 

Loss  in  weight  in  cooking per  cent . .  22.  28 

The  details  of  the  experiment  are  recorded  in  Tables  35  and  36. 

Tablk  35. — ConMltuciit.s  of  uncooked  nieatu  and  cooked  meats  soluble  and  i)ti:oluble  in  cold 

vxder,  experiment  JS^o.  120. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


LaVjo- 

ratorv 

No. " 


16t;2 
1660 


1662 
1660 


Kind  of  material 


>N   W.\TER-FREE    B.\SIS. 


Veal,  leg,  uncooked. 
Veal,  leg,  cooked 


Pro- 
teid. 


ox  FRESH   B.VSIS.  | 

Perct.    Pervl. 

Veal,  leg,  uncooked 7.5.  .?3  i  IS.  02 

Veal,  leg,  cooked 68.35     23.69 


73.64 
74. 85 


Organic 
extractives. 


Nitrog- 
enous. 


Prr  rt. 
1.08 
1.34 


4.41 
4.23 


I    Non- 
j  nitrog- 
enous. 


Fat. 


Per  ft.  Perct. 
1.37  3.99 
1.89       4.65 


16.31 
14.69 


Ash. 


Percl. 
1.10 
1.36 


4.50 
4.30 


Total      Total 

solid    I  nitro- 

matter.    gen. 


Per  rt.  Per  ct. 
25. 56  3. 230 
32.93         4.220 


104.46 
104. 04 


13.200 
13. 333 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1662 

ON  FRESH   B.\SIS. 

1.90 
.41 

7.76 
1.30 

1.08 
1.34 

4.41 
4.23 

1 .  37 

1.S9 

5.  60 
0.  97 

oo             oo 

0.91 
1.18 

3.72 
3.73 

.5.26 
4.82 

21.49 
15.23 

0. 650 

1660 

.496 

1662 

ON  WATER-FREE  B.-VSIS. 

2.  6.58 

1660 

Veal  leg  cooked 

1..566 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 

1662 
1660 

Veal,  leg,  uncooked 

16.12 

23.28 

0 
0 

0 
0 

3.99 
4.65 

0.19 
.18 

20.30 
28.11 

2.5S0 
3.724 

ON   W.\TER-FREE  BASIS. 

1662 
1660 

Veal ,  leg,  uncooked 

Veal,  leg,  cooked 

:  65.88 

73.55 

0 
0 

0 
0 

16.31 
14.69 

.77 
.57 

82.% 
88.81 

10.542 
11.767 
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Taiu.k  lit). — BiKiilh  of  coitkint]  (nntMiuij)  rxperhnnif  A'o.  UO. 


Labo- 
ratory 

No. 


ItUiO 


Di.-itrilmtioii  of  nutrient.-*. 


Weight  of  nutrients: 

In  uneookefi  meat 

In  coolicd  meat 

Lost  (-)  or  (apparently) 
gained  i-f) 

Proportion  of  nmrients: 

In  cooked  meat 

Lo.st  (-)  or  (apparently) 
gained  (  •-) 

Lost  (  -)  or  (apparently) 
gained  (  +  )  in  percentages  of 
weight  of  uncooked  meat  — 


Organic  extract- 
ives. 


Water.      I'roteid. 


Grams. 
831).  07 
583.  S3 


OraiiiK 
198.04 
202.36 


Nitrog- 
enous. 


Oram^. 
11.87 
11. -IS 


-246.21         +l.»2 


Non- 
nil  rog- 
cnotis. 


(irninis. 
lo.OC. 
IC).  M 


.42  I       -t-l.Os 


Per  mil.    Per  rnit.    Per  eriit. 
70.34         100.  tX)  9<i.  4(> 


29. 6f.         +2.  IS         -3.  hi 
22.11  -    .3'.i  .04 


Per  ccni. 
100.00 


-f7.17 


Kit. 

.Vsh. 

(irilllK. 

43. 85 
39. 72 

Grams. 
12.09 
11.62 

-4.13 

-  .47 

I'er  cent. 
90.58 

Per  et. 
96.11 

-9.42 

-3.89 

:;s 

.ii| 

Skries  VITI. — ExrERTMEM>  N(»>.  l:iL-li'4. 

Tlii^  iiiiiin  ()l>ject  in  this  .sorics  of  exixM'iimMits  w:is  to  stuclv  tin-  losses 
uiid  to  (Irteniiiiio  tlic  iiutiiro  of  the  chiinjii's  which  tako  [)l;K-e  when  dif- 
ferent cuts  t)f  iiiciit-  iu'ci<.  Hank,  and  riiiiip  arc  cooked  l)y  boilino-. 
Further,  in  one  of  the  tests  (No.  124)  the  meat  was  pan  hroiled  for  the 
purpose  of  eoniparinotheerteet  t)f  this  method  of  cookino- witii  boiling. 

(\)OKiN(.   lv\i'i;ui>u:Nr  No.  IL'I. 

In  this  experiment  a  cut  of  beef  neck  freed  from  all  bone  and  visi])le 
o-ri.stle  but  not  from  the  visible  fat  was  cut  into  o.T-inch  cubes  and 
thoroughly  mixed.  Two  uniform  .samples  were  selected,  one  (No.  16«>5) 
for  cooking-  and  one  (No.  1(108)  for  complete  chemical  analysis.  In  the 
cooking  test  the  weighed  meat  was  placed  in  2,00<»  cubic  centimeters  of 
vigorously  boiling  water,  cooked  for  ten  minutes  at  this  temperature 
and  for  live  hours  at  S5°  C. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  700.  00 

Weight  of  meat  after  cooking fto 384.  35 

Loss  in  weight  in  cooking <lo 315.  65 

Loss  in  weight  in  cooking per  cciit. .  45.  09 

Tables  37  and  38  show  the  details  of  the  experiment. 
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Tablk  37. — Constituents  of  uncooked  meats,  cooked  meats,  and  hrofhs,  soluble  and 
insoluble  in  cold  ivater,  experiment  No.  121. 

A.  TOTAL  NUTRIENTS  IN  OKIGINAL  SUB.STANCE. 


Kind  of  material. 


Organic 

extractives. 

Pro- 
teid. 

Fat. 

Ash. 

Total 

solid 

matter. 

Nitrog- 
enous. 

Non- 
nitrog- 

enous. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Perct. 

17.75 

0.81 

1.63 

8.77 

1.02 

29.98 

30.86 

.32 

.55 

13.68 

.47 

45.88 

2.09 

C) 

(«) 

1.02 

.67 

W 

61.83 

2.82 

5.68 

30.55 

3.55 

104. 43 

67.68 

.70 

1.21 

30.00 

1.03 

100.62 

7.27 

C) 

(") 

3.55 

2.34 

(«) 

ON  FRESH   BASIS. 

Per  cl. 

Beef,  neck,  unt'ooked 71. 29 

Beef,  neck,  cooked !    54. 40 

Broth(percent  uncooked  meat)  ■ 


ON  WATER-FREE  BASIS.  I 

Beef,  neck,  uncooked I 

Beef,  neck,  cooked I , 

Broth(percent  uncooked  meat)' 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 


Beef,  neck,  uncooked 

Beef,  neck,  cooked 

Broth  ( percent  uncooked  meat ) 

ox   WATER-KREE  BASIS. 


Beef,  neck,  uncooked 

Beef,  neck,  cooked 

Broth(percent  uncooked  meat) 


2.30 

.19 

2.00 


8:02 

.42 

6.97 


0.81 
.32 


2.82 
.70 


1.63 
.55 


5.68 
1.21 


0. 77  5. 51 
.20  1.26 
.  67         2. 89 


.44 
2.34 


19.20 

2.77 

10.07 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1668 

ON   FRESH   BASIS. 

Beef,  neck,  uix'ouked 

15.45 

30. 67 

.09 

53.81 

67.26 

.30 

OO             ooo 

OO             ooo 

8.77 

13.68 

1.02 

30.55 
30.00 
3.55 

0.25 
■  .27 

24.47 
44. 62 

2.471 

1665 

Beef,  ncrk,  ccdkcd 

4.907 

1665 

Broth  1  piTt'cnt  uncooked  meat) 

ON  AVATER-FREE   BASIS. 

Beef,  neck,  uncooked 

.014 

1668 

.87 
.59 

85.23 
97.85 

8.608 

10. 759 

1665 

Broth(percent  uncooked  meat) 

.048 

a  Determination  lost. 
Table  38. — Results  of  cooking  {boiling)  e.cperiment  No.  121. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1665 

Weight  of  nutrients: 

In  cooked  meat 

Gramt!. 
209. 09 
(") 
(") 

Per  cent. 

(«) 
(") 

(°) 

Grams. 
118.61 
14.63 
(") 

Per  cent. 

(") 

C) 

2.09 

Grams. 
1.23 
C) 
(«) 

Per  cent. 
(«) 
(«) 

(«) 

Grams. 
2.11 
(«) 

C) 

Per  cent. 

C) 

Grams. 

52. 58 

7.12 

59.70 

Per  rent. 
88.07 
11.93 

1.02 

Grams. 
1.81 

1665 

4.69 

1668 

In  uncooked  meat 

6.50 

1665 

Proportion  of  nutrients: 

In  cooked  meat 

Per  ct. 
27.85 

1665 

In  brotli 

72.15 

1668 

In    broth    on    basis   of   total 
weight  of  uncooked  meat . . . 

.67 

a  Determination  lost. 
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COOKIN'C    EXPEHIMKNT    No.   122. 


In  this  oxiHMiiiuMit  :i  \  civ  fat  cut  of  boof  Hank  was  used.  It  was  freed 
from  all  l)ono  and  \  isil)U>  o-ristle,  but  not  from  visible  fat,  cut  into 
cubes  of  about  0.75  inch  in  size  and  thoroughly  mixed.  Two  portions 
were  taken  -one  (No.  16H9)  for  cookino-  and  the  other  (No.  1672)  for 
analysis.  In  the  cookincr  test  the  weighed  meat  was  put  into  2,000 
cubic  centimeters  of  vigorously  boiling  water,  the  temperature  main- 
tained as  n(>ar  the  boijiiio-  point  as  possible  for  ten  minutes,  then 
allowed  to  dro})  to  S,")  C.  and  kept  at  thi^  point  until  the  total  time  of 
eooking  ecpialed  live  hours. 

The  losses  in  weight  dui'ing  cooking  wei-e  as  follows: 

Wt'i<,'lit  of  meat  before  eookiuu; >iraiiis..  1,000.00 

Weight  of  meat  after  i-ooking <lo 700.57 

I.O.SH  in  weight  in  eooking <lo 299.  43 

LosK  in  weight  in  cooking per  eent. .  29.  94 

The  detailed  results  of  the  experiment  are  shown  in  Tables  39  and  40. 


T.VHLE  39. — Comtituenls  of  uncooked  meats,  cooked  ineats,  and  hrollis.  mluble  and  inmluhle 
in  cold  icater,  experiment  No.  12^'. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
rutorv 

No." 


1G72 
liiH9 
1069 


1672 
1669 
1669 


1672 
1669 
1669 


1672 
1669 
1669 


Kind  (if  iiuiturial. 


ON   FKESH  BASIS. 

Beef,  fliiiik,  uncooked 

Beef,  flank,  cooked 

Broth(perceiit  uncooked  meat) 

ON   WATER-KREE  BASIS. 


Water. 


Per  ct. 
59.17 
46.46 


Beef,  flank,  uncooked 

Beef,  flank,  cooked 

Broth(percentuncookedmeat) 


Pro- 

teid. 


Per  ct. 

n.  96 

19. 9« 

.70 


34.19 

37.32 

1.72 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nit  rog- 
enou.s. 


Fat. 


Per  ct.  Per  ct.  '  Per  ct. 

0.77  I  0.96     24.95 

.04  .17  I  34.16 

.56  .74       6. 48 


1.89 

.07 

1.37 


2.35 

.32 

3.81 


61.11 
63.80 
15.87 


Total 

Ash. 

solid 

matter. 

Per  ct. 

Per  ct. 

0.71 

41.35 

.24 

54.59 

.44 

8.92 

1.74 

101. 28 

.45 

101.96 

1.07 

21.84 

B.   NUTRIENTS  SOLUBLE  IN   COLD   WATER. 


ON   FRESH    BASIS. 


Beef,  flank,  uncooked 

Beef,  Hank,  cooked 

Brotli(  percent  uncooked  meat) 


ON    WATER-FREE   BASIS. 


Beef.  Hank,  uncooked 

Beef,  flank,  cooked 

Broth(percent  uncooked  meat) 


1.21 
.39 

.61 


2.99 

.75 

1..50 


0.77 
.04 

.56 


1.S9 

.07 

1.37 


0.96 
.17 
.74 


2.35 

.32 

1.81 


0.55 
.20 
.44 


1.35 

.37 

1.07 


3.49 

.80 

2.35 


8.58 
1.51 
5.75 


Total 
nit-o- 
gen. 


Per  ct. 

2. 479 

3.210 

.292 


6.071 

5. 996 

.715 


0.440 
.077 
.278 


1.078 
.144 
.680 


11480— No.  162—06- 
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Table  39. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  122 — Continued. 

C.   NUTRIENTS  INSOLUBLE   IN   COLD   WATER. 


Labo- 
ratory 
No. 


1672 
1669 
1669 


1672 
1669 
1669 


Kind  of  materiaL 


ON   FRESH   BASIS. 


Beef,  flank,  uncooked 

Beef,  flank,  cooked 

Broth  ( percent  uncooked  meat) 


ON  WATER-FREE  BASIS. 


Beef,  flank,  uncooked 

Beef,  flank,  cooked 

Broth(percent  uncooked  meat) 


Pro- 
teid. 


Per  ct. 

12. 75 

19.59 

.09 


31.20 

36. 57 

.22 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 
0 
0 
0 


Non- 
nitrog- 
enous. 


Per  ct. 
0 
0 
0 


Fat. 


Per  ct. 

24. 95 

34.16 

6.48 


61.11 
63.80 
15. 87 


Asli. 


Per  ct. 

0.16 

.04 


.39 


Total 

solid 

matter. 


Per  ct. 

37.86 

53.79 

6.57 


92.70 

100. 45 

16.09 


Total 
nitro- 
gen. 


Per  ct. 

2.039 

3.133 

.014 


4.993 

5.852 

.035 


Table  40. — Results  of  cooking  {boiling)  experiment  No.  122. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1669 

Weight  of  nutrients: 

Grams. 
325. 48 
210. 26 
535. 74 

Per  cent. 
60.75 
39.25 

21.03 

Grams. 

139.97 

7.00 

146.97 

Per  cent. 

95.21 

4.76 

.70 

Grams. 
0.28 
5.61 
5.89 

Per  cent. 

4.75 

95. 25 

.56 

Grams. 
1.19 
7.38 
8.57 

Per  cent. 
13.89 
86.11 

.74 

Grams. 

239.31 

64.81 

304. 12 

Per  cent. 
78.69 

21.31 
6.48 

Grams. 
1.68 

1669 

4.37 

1672 

6.05 

1669 

Proportion  of  nutrients: 

Per  ct. 
21. n 

1669 

72.23 

1669 

In    broth    on    basis   of    total 
weight  of  uncooked  meat... 

.44 

Cooking  Experiment  No.  123. 

In  this  experiment  very  fat  beef  rump  was  cooked  by  the  method  fol- 
lowed in  experiments  Nos.  121  and  122.  All  the  bone  and  gristle  were 
removed  from  the  meat  and  the  entire  cut  was  divided  into  pieces  0.5 
to  0.75  inch  thick  and  0,75  to  1.25  inches  long-  and  thoroughly  mixed. 
Three  portions  were  then  taken,  two  (Nos.  1673  and  1674)  for  cooking 
and  one  (No.  1676)  for  analysis  in  the  uncooked  condition.  One  por- 
tion (sample  No.  1673)  was  plunged  into  2,000  cubic  centimeters  of 
vigorously  boiling  water  and  kept  at  this  temperature  for  ten  minutes. 
The  temperature  was  then  allowed  to  drop  to  85°  C,  at  which  point 
it  was  kept  until  the  total  time  of  cooking  equaled  five  hours. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1,  000.  00 

Weight  of  meat  after  cooking do 643.  20 

Loss  in  weight  in  cooking do 356. 80 

Loss  in  weight  in  cooking per  cent. .  35.  68 

Tables  41  and  42  give  the  detailed  results  of  the  experiment. 
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T.AHi.K  41. — ('niixlituiiitH of  uncooked  ineatu,  cooked  ineuta,  and  hroth»,  soluble  mid  in.vtlulih' 
i)i  Cold  trater,  crperiinent  No.  123. 

.\.  TOT.\L  NTTKIKN'T.^  IX  OKKilN.VL  .^rBST.WCE. 


Kiiiil  of  nmteriiil. 


ON   FBESH    BASI.S. 

Bet'f ,  rump,  uncooked 

Bt'of,  rump,  conkctl 

Broth(  piTceiit  lUK'ookL'dmeat) 

ON    WATER-FREE   BASIS. 


Buff ,  rump,  uncooked 

Beef,  rumfi.  ci  loked 

BrotlK  percent  uncookedmeat) 


Water. 


Perct. 
52. 26 
38.35 


Pro- 
teid. 


Perct. 

13.69 

19.34 

.-51 


28.68 

31.37 

1.06 


Orgunie 
extractives. 


Nitrog- 
enou-s. 


Per  ct. 

0.66 

.47 

.61 


1.38 

.76 

1.27 


1.84 

.70 

1.79 


Fat. 


Perct. 
32. 38 

•12.  as 

6.32 


67.83 
68.18 
13.24 


Total 
Ash.      solid 
matter. 


Per  rt. 

0.74 

.33 

.50 


1.55 

..54 

l.Ol 


Perct. 
48.35 
62. 60 

8.80 


101.28 
101.55 
18.40 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1676 

ON  FRESH    BASIS. 

Beef,  rump,  uncooked 

l.M 

.38 
.32 

3.23 
.62 
.67 

0.  66 
.47 

.61 

1.38 

.76 

1.27 

0.88 
.43 

.86 

1.84 

.70 

1.79 

0 
0 
0 

0 
0 
0 

0.61 
.25 
.50 

1.28 

.41 

1.04 

3.69 
1..53 
2.29 

7.73 
2.49 

4.77 

0. 456 

1673 

Beef,  rump,  cooked 

.212 

1673 
1676 

Broth  (percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

Beef,  rump,  uncooked 

.245 
.955 

1673 

Beef,  rump,  cooked 

.343 

1673 

Broth(  percent  uncooked  meat) 

.514 

C.  NUTRIENTS  INSOLUBLE  I.N  COLD  WATKR. 


ON  FRESH   BASIS. 


Beef,  rump,  uncooked 

Beef,  rump,  cooked 

Broth( percent  uncookedmeat) 


ON  WATER-FREE  BASIS. 


Beef,  rump,  uncooked 

Beef,  rump,  cooked 

Brot  h  ( percent  uncooked  meat) 


12.15 

18.96 

.19 


25.45 

30.75 

.39 


32. 38 

42. 03 

6.32 


67.83 
68.18 
13.24 


0.13 


0.27 
.13 


44.66 
61.07 
6.51 


93.55 
99.06 
13.63 


Table  42. — Results  of  cooking  (boiling)  experiment  No.  123. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No.' 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1673 

Weight  of  nutrients: 

Grams. 
246.67 
268. 97 
515. 64 

Per  cent. 

47.84 
52.16 

26.90 

Grams. 

124. 39 

5.06 

129. 45 

Per  cent. 
96.09 
3.91 

.51 

Grams. 
3.02 
6.06 
9.07 

Per  cent. 
33. 30 
66.70 

.61 

Grams. 
2.77 
8.55 

n.32 

Per  cent. 
75. 53 

.86 

Grams. 

270.34 

63.20 

333.54 

Per  cent. 
81. 05 
18.95 

6.32 

Grams. 
2.12 

1673 

In  broth     . 

4.97 

1676 

In  uncooked  meat 

7.09 

1673 

Proportion  of  nutrients: 

In  cooked  meat 

Per  ct. 
29.90 

1673 

In  broth  

70.10 

1673 

In   broth    on   basi.s   of   total 
weight  of  uncooked  meat . . . 

.60 

52 


Cooking  Experi.ment  No.  124. 

For  purposes  of  comparison  a  sample  of  beef  rump  (No.  i674)  was 
pau  broiled,  the  same  cut  being-  used  as  in  the  preceding  test 
in  which  the  meat  was  boiled.  The  thoroughly  sampled  beef  was 
passed  through  a  .siusage  mill  three  times,  being  carefully  mixed  each 
time,  and  then  made  up  into  cakes  weighing  90  to  100  grams  and  pan 
broiled — that  is,  the  meat  was  placed  upon  the  surface  of  a  moderate!}^ 
hot,  dry,  cast-iron  pan  and  cooked  for  thirteen  minutes,  until  fairly 
well  done,  the  meat  being  turned  frequentl}^  after  it  was  well  seared. 
No  fat  was  added  either  before  or  during  the  cooking.  When  suffi- 
ciently cooked  the  meat  was  removed  from  the  fr\ing  pan,  care  being- 
taken  to  scrape  oil'  as  much  of  the  adhering  material  as  possible,  and 
then  weighed. 

The  losses  in  w(Mght  during  the  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  571. 12 

AVeiglit  of  meat  after  cooldng do 368.  47 

Loss  in  weight  in  cooking. do 202.  65 

Loss  in  weight  in  cooking per  cent. .  35. 48 

The  results  of  the  experiment  are  given  in  detail  in  Tables  43  and  44. 

Tahle  43. — ConMituoitx  of  uncooked  meals  and  cooked  meats,  mlnhle  and  insolahle  in  cold 
water,  experiment  No.  124. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No." 


1676 
1671 


1676 
1674 


Kind  of  material. 


ON   FRESH    BASIS. 


Beef,  rump,  niifooked. 
Beef,  rump,  cooked  ... 


O.N    WATKR-KKEi;    BA 

Beef,  rump, uncooked. 
Beef,  rump,  cooked 


Water. 


Per  ci. 
52. 26 
27.46 


Pro- 
teid. 


Per  ct. 
13. 69 
21.51 


28. 68 
29. 65 


Organic 
extractives. 


Nitrog- 
enous. 


I   Non- 
'  nitrog- 
enous. 


Per  ct. 
0.66 
1.07 


1.38 
1.48 


Per  ct. 
0.88 
1.33 


1.84 
1.83 


Fat. 

Ash. 

Total 

solid 

matter. 

Per  ct. 

Per  ct. 

Per  ct. 

32. 38 

0.7-'. 

48.35 

47.39 

1.18 

72. 48 

67.83 

1.55 

10L28 

6.5.33 

1.63 

99. 92 

Total 
nitro- 
gen. 


Per  ct.. 
2. 400 
3.786 


5. 027 
5.218 


B.  NUTRIENTS  SOLUBLE  IN  COLD  W.A.TER. 


1676 

ON  FRESH  BASIS. 

Beef  rump,  uncooked 

1.54 
.27 

3. 23 
.37 

0.66 
1.07 

1.3S 
1.48 

0.88 
1.33 

1.84 
1.83 

0 
0 

0 
0 

0.61 
1.07 

1.28 
1.48 

3.69 
3.74 

7.73 
5.16 

0. 456 

1674 

Beef,  rump,  cooked 

.387 

1676 

ON   WATER-FREE   BASIS. 

.955 

1674 

..534 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1676 

ON    KUESH    BAi^IS. 

12.15 
21.21 

25. 45 
29. 28 

0 
0 

0 

0 

0 
0 

0 
0 

32.38 
47.39 

t;7.83 
65. 33 

0.13 

.11 

.27 
.15 

44.  66 

6.S.  71 

93.  55 
94.76 

1.944 

1674 

3.  399 

1676 

ON  WATER-FREE   BASIS. 

4.072 

1674 

4.685 

53 


1,11  bo- 1 

niturv 

N...    I 


107(1 
1674 


Taiu.E  44. — Resiill.t  (if  cuoL'itiij  {/»ni  hrolHnij)  rrfnTiiin  nt  Xo.  1:?4- 


Uistritiutioii  <p[  initrients. 


Weight  of  nutrionts; 

In  iiiicuoki'il  meat.... 

In  I'ooki'd  iiR'iit 

Li)st    (  — )    or     (ni>i>iironlly) 
uained  (  +) 


Projiortion  of  iiiitrieiits: 

III  cooki'il  nii'iit 

Lost  (-)  or  >  (iipjittri-ntly) 
tlHiiu'd  (+) 

Lost  (  — )  or  (aiii>areritly) 
f^aiiieil  (  +  )  in  inrceutajfe.s 
of  weight  of  uncooked  meat. 


Water. 

Pn.teid. 

Gnimg. 

Gram*. 

IW.  47 

7K.19 

lUl.lS 

79. 26 

l'J7._''J 

^-1.07 

I'll-  ri III. 

Per  mil. 

;«.90 

100.00 

-   (iC.  10 

+  1.37 

-  34.54 

+  .19 

Organii-  extract 
Ives. 


Nitrog- 
enous. 


llruiiig. 
3.77 
3.94 

+  .17 


Non- 
nitroge- 


(•'raiiin. 
6. 03 
4.90 


Oranifi. 
1«4.92 
174.62 

-  10.30 


Pir  cnit.  I  Ptr  cnil.    Per  cenl. 
100. 00  ,        97.  12  i        9-1.43 


-f4.  Til 


+  .03 


..■W 


-  .02 


5., 57 


-  1.80 


.\sli. 


-t-2..S.J 


-t-   .02 


Series  IX. — Exim;i;imi:nts  NOs.  141    147. 

This  serios  of  spvcii  cxpcriiiKMits  was  iiiadr  (o  (Ictcriiiiiu'  the  iiillii- 
eiicc  of  (lirt'tMcnf  inctliods  of  cookiiiL;'  ( 1 )  iH)oii  llic  .sohildc  and  iiisoluhlp 
constitiuMits  of  nieiit,  aiul  (l!)  upon  tlir  nature  and  the  (|iiant  il  ics  of 
nutrients  lost.  Lean  Iteef  I'ound  from  which  all  hone,  ^ristle,  and 
most  of  the  N'isihle  fat  had  heeii  renioxcMJ  was  used  in  the  entire  series, 
and  was  di\ided  as  follows:  (1)  A  representative  cross-stn-tion  layer 
al)out  one  half  inch  thick  (sarnple  Xo.  1T<'>4)  was  reserved  for  comi)lete 
chemical  analysis;  (2)  three  steaks  (samples  Nos.  1T<).").  ITtK't,  and  ITtiT), 
1  inch  thick,  of  approximattdy  e(|iial  size  and  as  similar  as  j)ossil>le  in 
appearance  and  composition  were  used  in  experiments  Nos.  141,  142, 
and  143;  (3)  three  pieces  (samples  Nos.  iTtls,  17T<>.  and  1771).  ahout  5 
inches  thick  and  4:  inches  across  and  as  similar  as  pos.sihle  in  appearance, 
shape,  and  size  were  taken  for  experiments  Nos.  144,  14<»,  and  147; 
and  (4)  one  portion  (No.  1769)  was  cut  into  i^-inch  cuhes  for  use  in 
experiment  No.  14:5. 

EXPERI.MEN'T    Xo.   141. 

One  of  the  steaks  (sample  No.  1765)  1  incli  in  thickness  was  sauteed. 
A  small  amount  of  beef  fat  (7.1  grams)  was  heated  in  the  frying  pan 
until  it  began  to  smoke,  the  meat  then  added  and  cooked  for  ten  min- 
utes with  frequent  turning.  It  was  w  ell  ])rowned  but  still  underdone, 
or  rare,  and  juicy. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  670.  54 

,  Weight  of  meat  after  cooking do 566.  40 

Loss  in  weight  in  cooking do 104. 14 

Loss  in  weight  in  cooking per  cent. .     15.  53 

The  results  are  given  in  detail  in  Tables  4:5  and  4:6. 
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Table  45.  —CotiKtitnents  of  uncool-ed  meai.i  and  cooked  meats  soluble  and  insoluble  in  cold 

ivater,  crperiment  No.  141- 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Kind  of  iiiaterinl. 


ON  FRESH   BASIS. 


Beef,  round,  uncooked . 
Beef,  round,  cooked  . . . 


ON   WATER-FREE   BASIS. 


Beef,  round,  uncooked . 
Beef,  round,  cooked  . . . 


Per  ct. 
69.92 
64. 02 


Pro- 
teid. 


Per  ct. 
17.96 
22.  ni 


59.71 
62.  .56 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 
1.18 
1.88 


3.92 
3.84 


Non- 
nitrog- 
enous. 


Per  ct. 
1.73 
1.69 


5.75 
4.70 


Per  ct. 
8.15 

9.88 


27.09 
27.46 


Ash. 


Perct. 
1.06 
1.18 


3.52 
3.28 


Total 

solid 

matter. 


Per  ct. 
30.08 
36. 64 


99.99 
101. 84 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON   FRESH   BASIS. 

1764 

Beef,  round,  uncooked 

2.70 
1.03 

1.18 
1.38 

1.73 
1.69 

0 
0 

0.73 
.94 

6.34 
5.04 

0  811 

1765 

Beef,  round,  cooked 

.608 

ON  WATER-FREE  BASIS. 

1764 

Beef,  round,  uncooked 

9.00 

2.87 

3.92 
3.84 

.5.75 
4.70 

0 
0 

2.44 
2.62 

21.11 
14.03 

2  695 

1765 

1  690 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 

ON   FRESH   BASIS. 

1.5.26 
21.48 

50  71 

0 
0 

0 
0 

0 
0 

0 
0 

8.15 
9.88 

27.09 
27.46 

0.33 
.2'* 

1.08 
.66 

23.74 
31.60 

78.88 
87.81 

2  44( 

1765 

3  43t 

1764 

ON  WATER-FREE  BASIS. 

8.1U 
9  55t 

1765 

Beef,  round,  cooked 

59.69 

Table  4B. — Results  of  cooking  (sauteing)  experiment  No.  141- 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (-|-) 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (-1-) 

Lost  (— )  or  (apparently) 
gained  (+)  in  iicrceiitages 
of  weight  of  uncooked  meat 


Water. 


Orams. 
468. 84 
362. 61 


Per  cent. 
77.34 


-  22.64 

-  15.84 


Proteid. 


Grams. 
120. 43 
127.50 

-f7.07 

Per  cent. 
100. 00 

-t-5.87 


-Hi.  05 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grains. 
7.91 
7.82 

-  .09 

Per  cent. 
98.86 


Non- 
nitrog- 
enous. 


Grams. 
11.60 
9.57 

-  2.03 

Per  cent. 
82.50 


-     .30 


Fat. 


Grams. 
54. 65 
55.96 

-fl.31 

Per  cent. 
100.00 

-f2.40 
+  .20 


b'o 


Cooking  Kxpkkimknt  No.  142. 

For  this  oxpeiimeiit  juiother  one  of  the  .steaks  (siimple  No.  1766) 
1  iiuli  in  thickness  was  pun  broiled  as  follows:  After  the  pan  had  been 
heated  until  "  blue  hot,"  that  is,  until  the  iron  has  a  bluish  and 
characteristic  appearance  which  housekeepers  n'adily  recoi^Miize,  the 
meat  was  put  in  it  and  cooked  for  ten  minutes,  with  frecjuent  turning, 
no  fat  bcino-  added  either  l)efore  or  durin^,^  the  cooking.  The  cooked 
meat  was  well  browned  on  the  outside,  but  decidedly  underdone,  or 
rare,  and  juicy  within. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  V)efore  cooking grams. .  673.  91 

Weight  of  meat  after  cooking ^lo 563.  37 

Loss  in  weight  in  cooking tlo 110.  54 

Loss  in  weight  in  cooking pcr  cent . .     16.  40 

Tables  47  and  4S  give  the  details  of  the  experiment. 

Xable  47.  — '  'oiii<tiliiri)ts  of  uurookcd  mnils  and  cooked  meaUt  soluble  and  insoluble  incold 

water,  experiment  So.  14~- 

\.  TOT.VL  NL'TRIENTS  IN  ORIGINAL  SUBST.\NCE. 


Labo- 

riitory 

No. 


1764 
1766 


1764 
17G6 


f^Kind  of  material. 


OK  FRESH   BASIS. 

Beef,  round,  uncooked. 
Beef,  round,  cooked 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked. 
Beef,  round,  cooked 


Water. 


Perct. 
69. 92 
65.61 


Pro- 
teid. 


Perct. 
17.96 
22.31 


59.71 
64.87 


Organic 
extractives. 


XT-.     „      Non- 
^^i^og-  nitrog- 
enous.   .,„„,« 


Fat. 


Perct. 
1.18 
1.46 


3.92 
4.25 


Per  ct.  Per  ct. 
1. 73  8. 15 
1. 72       8. 18 


5.75 
5.00 


27.09 
23.79 


Ash. 


Per  ct. 
1.06 
1.19 


3.52 
3.46 


Total     Total 

solid      nitro- 

matter.     gen. 


Per  ct. 
30.08 
34.86 


99.99 
101. 37 


Perct. 
3. 261 
4.037 


10. 808 
11.739 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1764 
1766 


1764 
f    1766 


OS  FRESH  BASIS. 

Beef,  round,  uncooked. 
Beef,  round,  cooked 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked . 
Beef,  round,  cooked 


2.70 
1.37 


9.00 
3.98 


1.18 
1.46 


3.92 
4.25 


1.73 
1.72 


5.75 
5.00 


0.73 
.99 


2.44 
2.88 


6.34 
5.54 


21.11 
16.11 


0.811 
.686 


2.695 
1.996 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 

ON  FRESH  BASIS. 

16.26 
20.94 

50.71 
60.89 

0 
0 

0 
0 

0 
0 

0 
0 

8.16 
8.18 

27.09 
23. 79 

0.33 
.20 

1.08 
.58 

23.74 
29.32 

78.88 
85.26 

2.440 

1766 

3.351 

1764 

ON  WATER-FREE  BASIS. 

8.113 

1766 

9-743 

Labo- 
ratory 

No. 


1764 
1766 


1766 
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T.\BLE  48. — Results  of  cooking  {pan  broiling)  experiment  No.  14^. 


Distribution  of  nutrients 


Water. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lost  {-)  or  (apparently) 
gained  ( -t- ) 

Proportion  of  nutrients: 

In  cooked  meat. 

Lo.st  (  — )  or  (apparently) 
gained  ( -t- ) 

Lost  (— )  or  (apparently) 
gained  (-f)  in  percentages 
of  weight  of  uncooked  meat . 


GraniK. 
All.  20 
369. 63 


Per  cent. 
78.44 


21.56 


Proteid. 


15.07 


Grams. 
121.03 
125. 69 

4-4.66 

Per  cent. 
lOU.  uo 

-f  3.  85 


-f-  .69 


Organic  extract- 
ives. 


Nitroge- 
nous. 


Gravis. 
7.95 
8.23 

+  .28 

Per  cent. 
100. 00 

-f3.52 


-I-  .04 


Non- 
nitroge- 
nous. 


Grams. 
11.66 
9.69 

-  1.97 

Per  cent. 
83.10 


Fat. 


Grams. 
54. 92 
46. 08 

-  8.84 

Per  cent. 
83.90 


1.31 


Ash. 


Grams 
7.14 
6.70 


Per  ct. 
93.84 


Cooking  Experiment  No.  143. 

For  this  experiment  the  third  1-inch  thiclv  steak  (sample  No.  1767) 
was  cooked  b}^  I'j'ying-  in  deep  fat.  A  quantity  of  lard  sufficient  to 
entirely  cover  the  meat  was  heated  to  200^  C.  and  to  this  the  meat 
was  quickly  added.  The  temperature  dropped  at  once  to  160°  C.  The 
cooking  was  continued  for  live  minutes.  The  cooked  meat  was  well 
browned  on  the  edge>,  but  decidedly  underdone,  or  rare,  and  juicy  in 
the  interior. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  666. 11 

Weight  of  meat  after  cooking do 471. 08 

i  Loss  in  weight  in  cooking tlo 195.  03 

Loss  in  weight  in  cooking per  cent. .  29.  28 

Tables  49  and  50  show  the  detailed  results  of  the  experiment. 

Table  49. — Constituents  of  unrooled  meats  and  cooled  meats  soluble  and  insoluble  in  cold 

■water,  experiment  No.  143. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Kind  of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 

'No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1764 
1767 

ON  FRESH  BASIS. 

Beef,  round ,  uncooked  

Per  ct. 
69.92 

57.78 

Per  ct. 
17.96 
27.59 

59. 71 
65. 35 

Per  ct. 
1.18 
1.62 

3.92 
3.84 

Per  ct. 
1.73 
1.83 

5.75 
4.33 

Per  ct. 

8.15 

10.42 

27.09 
24.68 

Per  ct. 
1.06 
1.43 

3.52 
3.39 

Per  ct. 
30.08 
42. 89 

99.99 
101. 59 

Per  ct. 
3. 251 
4.934 

1764 
1767 

^j-  j^iiXi  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cOoked 

10. 808 
11.687 

'Ol 


Tabi.k  49.  — Cuut^tHiuiits  of  uncooked  meatu  and  ronhed  tnenfn  mJiiUr  (Did  InsohiUr  in  cold 
iratfr,  experuncnt  No.  14-i — Contimit'd. 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


LalifH 

rutory 

No. 


1764 
1767 


1764 
1767 


Kiiiil  i>f  iimtcriiil. 


ON   FRESH   BASIS. 

Beef,  riiuiul.  uncooked  . 
Beef,  round,  cooked 


OS  WATER-FREE  BASIS. 


Water. 


Per  cl. 


ITo- 
teid. 


Perct. 

2.70 

.'A 


Beef,  round,  uncooked !    9.00 

Beef,  round,  cooked 1.'26 


OrRanic 
extriiciivcs. 


Nitrotj- 
enous. 


Non- 
nilrog- 
enous. 


Per  cl.  Per  ct. 
1.18  !  1.73 
l.tiJ  I       \.«i 


3.92 
3.84 


5.75 
4.33 


Fat. 


Ash. 


Ptrct.  Perct. 
0  0.73 
0       1.08 


2.44 

2.58 


Total 

solid 

mutter. 


Per  cl. 
6.34 
5.07 


21.11 
12. 01 


Total 
nitro- 
gen. 


Per  ct. 

O.Sll 

.605 


2. 695 
1.433 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 
1767 


1764 
1767 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 
Beef,  round,  cooked  . . . 


ON  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 


15.26 
27.05 


50.71 
64.09 


8.15 
10.42 


27. 09 
24.68 


0.33 
.35 


1.08 
.81 


23.74 
37.82 


78.88 
89.58 


2.440 
4.329 


8.113 
10. 2.>t 


Labo- 
ratory 
No. 


1764 
1767 


1767 


Table  50. — Results  of  cooking  {frijiiKj  in  lard)  experiment  No.  143. 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lost  (  — )  or  (appiuvialy) 
gained  {+) 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (— )  or  (apparently) 
gained  (-f) 

Lost  (— )  or  (apparently) 
gained  (  +  )  in  percentages 
of  weight  of  uncooked  meat 


Grams. 
465.74 
272. 19 

-193.55 

Per  cent. 
58.44 

-41. 56 
-29. 06 


Proteid. 


Gramx. 
119.63 
129. 97 

-HO.  34 

Per  cent. 
100.00 

+  8.64 
+  1.55 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Gramg. 
7.H6 
7. 63 

-  .23 

Per  cent. 
97.07 

-2.93 

-  .03 


Non- 
nitrog- 
enous. 


Grama. 
11.. 12 
8.62 


Per  cent. 
74.83 


-2.5. 17 


Fat. 


Grams. 
54. 29 
49.09 


Per  cent. 
90.42 


-9.58 


A.sh. 


Grams. 

7.06 

.    6.74 


Per  it. 
95.47 


-4.53 


Cooking  Experiment  No.  144. 


In  this  experiment  one  of  the  pieces  of  the  beef  round  which  was 
cut  about  5  inches  thick  and  4  inches  across  (sample  No.  1768)  was 
plunged  into  2,000  cubic  centimeters  of  vigorously  boiling  water  and 
the  cooking  continued  at  the  boiling  point  for  ten  minutes,  when  the 
temperature  was  allowed  to  fall  to  85^  C,  and  maintained  at  this  tem- 
perature until  the  total  time  of  cooking  was  equal  to  three  hours. 
The  cooked  meat  was  well  done  and  quite  dry.  The  volume  of  the 
final  broth  measured  1,7-iO  cubic  centimeters. 
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The  losses  in  weight  during  cooking  were  as  follows: 

Weiglit  of  meat  before  cooking grams. .  1, 027.  72 

Weight  of  meat  after  cooking do. . .  639.  87 

Loss  in  weight  in  cooking do 387.  85 

Loss  in  weight  in  cooking per  cent. .  37.  74 

The  detailed  results  of  the  experiment  are  shown  in  Tal:)les  51  and  52. 

Table  5L — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  solidde  and  insoluble 
in  cold  irater,  experiment  No.  144- 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1764 
1773 


1764 
1768 
1773 


Kind  of  materiaL 


ON   FRESH    BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Br()th  (per     cent     uncooked 
meat)" 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent     uncooked 
meat)" 


Water. 


Per  ct. 
69.92 

58.81 


Pro- 
teid. 


Per  ct. 
17. 96 
31.19 


.20 


59.71 
75.72 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.18 

.99 

.67 


3.92 
2.40 


2.24 


Non- 
nitrog- 
enous. 


Per  ct. 
1.73 

1.28 

.73 


5.75 
3.11 


Fat. 


Per  ct. 
S.15 
7.51 


27.09 
18.23 


.57 


Ash. 


Per  ct. 

1.06 

.89 


3.52 
2.16 


Total 

solid 

matter. 


Per  ct. 
30.08 
41.86 


99.99 
101.62 


7.46 


Total 
nitro- 
gen. 


Per  ct. 
3. 251 
5.309 

.248 


10. 808 
12. 889 


.823 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1764 
1768 
1773 


1764 
1768 
1773 


ON    FRESH    BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)" 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)" 


2.70 
.21 


.15 


9.00 
.51 


1.18 
.99 


3.92 
2.40 


2.24 


1.73 
1.28 


.73 


5.75 
3.11 


2.44 


0.73 
.32 


2.44 
.79 


1.53 


6.34 
2.80 


21.11 
6.81 


6.69 


0.811 
.352 


2.695 
.855 
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C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 

1768 
1773 


1764 
1768 
1773 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (per  cent  uncooked 
meat)" 


ox  WATEK-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)" 


15.26 
30.98 


.05 


.50. 71 
75. 21 


.19 


8.15 
7.51 


27.09 
18.23 


.57 


0.33 

.57 


1.08 
1.37 


.01 


23.74 
39.06 


.22 


94.81 
.77 


2.440 
4.957 


8.113 
12. 034 


a  Broth  from  cooked  meat  No.  1768. 
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T.\BLE  52. — Resnltif  of  cooking  (boiling)  experiment  No.  144- 


Lrtbo- 

Distribution  of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1768 

Weight  of  nutrients: 

Gram«. 
376. 31 
364. 83 
741. 14 

Per  cent. 
50.77 
49.23 

35.50 

Grams. 

199.  ."W 

2.07 

201.65 

Per  cent. 

98.97 

1.03 

.20 

Grams. 

6.33 

C.91 

13.24 

Per  cent. 
47.81 
52.19 

.67 

Grams. 
8.19 
7.54 
15.73 

Per  cent. 
52.06 
47.94 

.73 

Grams. 

48.05 

1.75 

49.80 

Per  cent. 

%.48 

3.52 

.17 

Grams. 
5.69 

1773 

In  broth  

4.75 

1764 

10.44 

1768 

Proportion  of  nutrients: 

Per  el. 
54.50 

1773 

In  brotli    

45. 50 

1773 

In    broth    on    basis    of    total 
weiglit  of  uncooked  meat . . . 

.46 

Cooking  E.xi'ekiment  No.  145. 

In  thi.s  experiment  the  beef  round  (.sample  No.  1769),  in  the  form  of 
2-inch  cubes,  was  plunged  into  850  cubic  centimeters  of  boiling  water, 
the  temperature  of  the  water  then  reduced  to  85"  C.  as  quickly  as  pos- 
sible, and  the  cooking  continued  at  this  temperature  for  three  hours. 
The  cooked  meat  was  well  done  and  quite  dry.  The  volume  of  the 
tinal  broth  before  dilution  was  675  cubic  centimeters. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  ])ef()re  cooking grams..  1,074.  83 

Weiglit  of  meat  after  C(  tokiiig do 587.  28 

Loss  in  weight  in  cooking .do 487.  55 

Loss  in  weight  in  cooking I>er  cent. .  45. 36 

Tables  53  and  54  giv^e  the  details  of  the  experiment. 

Table  53. — Comtitueiits  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insolu- 
ble in  cold  water,  experiment  No.  145. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  material. 


1764 
1769 
1772 


1764 
1769 
1772 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat) « 


Water. 


Per  ct. 
69.92 


Pro- 
teid. 


Per  ct. 
17.96 


.25 


59.71 
79,09 


Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Per  ct. 

1.18 

.95 

.75 

3.92 
2.18 

2.50 

Per  ct. 
1.73 

.88 

.83 

5.75 
2.02 

2.77 

Per  ct 
8.15 
6.87 

.44 

27.09 
15.79 

1.45 

Per  ct. 

1.06 

.91 

.52 

3.52 
2.09 

L73 

Per  ct 
30.08 
44.02 

2.79 

99.99 
101. 17 

9.27 

Total 
nitro- 
gen. 


Per  ct. 
3.251 
5.810 


10.808 
13.363 


.931 
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Table  b3.—Constituenfs  of  uncooked  meats,  coohed  meaU,  and  hrofhs,  soluble  oM  insolu- 
ble in  cold  water,  experiment  No.  14-'> — Continued. 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


Labo- 
ratory 
No. 


1764 
1769 
1772 


1764 
1769 
1772 


Kind  of  iimtcri;! 


ON  FRESH  BASI.S. 


Water. 


Ptr  ft. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)" • 


ON  WATER-KUKK  KASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth     (per    cent    uncooked 
meat)" 


Pro- 
teid. 


Per  ct. 

2.70 

.21 


9.00 
.50 


.55 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.18 

.95 


3.92 
2.18 


2.50 


Non- 
nitrog- 
enous. 


Per  ct. 
1.73 

.88 


5.75 
2.02 


Fat. 


Per  ct. 
0 

0 


Ash. 


Per  ct. 

0.73 

.63 


2.44 
1.46 


1.72 


Total 

solid 
matter. 


Per  ct. 
6.34 
2. 67 


21.11 
6.16 


7.54 


C.  NIJTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 
1769 
1772 


lf64 
1769 

1772 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat) « 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  '< 


15.26 
34.20 


.08 


.50. 71 
78.59 


.27 


8.15 
6.87 


0     27. 09 
0     15. 79 


0       1.45 


0.33 

.28 


.63 
.01 


23.74 
41.  So 


78.88 
95.01 


1.73 


a  Broth  from  cooked  meat  No.  1769. 
Table  54.— Results  of  cooking  (boiling)  experiment  No.  145. 


Labo- 
ratory 
No. 


1769 
1772 
1764 


1769 
1772 
1772 


Distribution  of  nutrients. 


Weight  of  nutrients: 

\n  cooked  meat 

In  broth 

In  uncooked  meal. 


Proportion  of  nutrients: 

In  cooked  meat 

In  broth 

In    broth    on    basis   of    total 
weight  of  uncooked  meat. . . 


Water. 


Gramn. 
331.75 
4.57.59 
789. 34 

Per  cent. 
42.03 
57. 97 

42.57 


Proteid. 


Grams. 

202. 08 

2.64 

204. 72 

Per  cent. 

98. 71 

1.29 

^    .25 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 

5.58 

8.07 

13.65 

Per  cent. 
40.88 
59.12 


Non- 
nitrog- 
enous. 


Grams.  Grams. 

5. 17  40. 35 

8.96  4.70 

14. 13  45. 05 


Per  cent. 
36. 59 
63  41 


Per  cent. 
89.57 
10.43 


Cooking  E.xpkriment  No.  146. 

In  this  experiniont  loan  beef  round  (.sample  No.  1770),  cut  about  5 
inche.s  thick  and  4  inches  acro.ss,  was  cooked  as  a  pot  roast.  A  small 
amount  of  beef  fat  (1>.3  g-rams)  was  lieated  in  a  flat-bottomed  kettle 
until  "smokino-  hot,"  when  the  meat  was  added  and  well  browned  on 
all  sides.  A  small  quantit^^  of  water  was  then  added  from  time  to  time 
and  the  cooking  continued  for  three  hours,  the  pot  being  kept  closely 
covered.     The  cooked  meat  was  well  done  and  medium  dr}'. 
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The  losses  in  weight  (lurinu'  cookiiiii'  woi'c  as  follows: 

"Weight  of  meat  before  rooking grams. .  96H.  87 

Weight  of  meat  after  cooking do 54r).  08 

Loss  in  weight  in  eooking <lo 421.  79 

Loss  in  weight  in  eooking per  cent. .     43.  (>2 

The  results  of  the  experiiueiit  arc  oivcii  in  detail  in  Tal)les  55  and  5(3. 

T.vBLE  bo.  —  Vuiistitaenti^  of  nncookal  uicalt  (tntl  cooLcd  vieals  soliihlc  a)id  insoluble  in  cold 

water,  e.r]>eritiient  Xo.  14<>. 

A.  TOT.VL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind  of  inatorial. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

mtorv 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1764 
1770 

1764 
1770 

ON   FRESH   BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 

ON  WATEB-FREE  BASIS. 

Beef,  round,  uncooked 

Per  cf. 
(!'.).  92 
r.l.  95 

Pcrct. 
17.96 
34.53 

59.71 
71.86 

Per  ct. 
1.18 
1.40 

3.92 
2. 91 

Per  ct. 
1.73 
1.69 

5. 7.1 
3.52 

Per  ct. 
8.15 
9.66 

27.09 
20. 10 

Perct. 
1.06 
1.21 

3.52 
2.  .52 

Per  ct. 
30.  08 
48.  49 

99. 99 
100.91 

Per  cl. 
3.  251 
5. 972 

10. 808 
12. 429 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 

• 

ON  FRESH   BASIS. 

- 

1764 

Bi'cf  round,  uncooked 

2.70 
.31 

1.18 
1.40 

1.73 

1.69 

0 
0 

0.73 

.84 

■'6.31 
4.24 

0.811 

1770 

Beef,  round,  cooked 

, 

.498 

ON    WATKR-KKEE  BASIS. 

1764 
1770 

Beef,  round,  uncooked .....  ..^v. 

Beef,  round,  cooked ;.i.V.. 

;::::;:. 

9.00 

■■     .65 

3. 92 
2.91 

5.  75 
3.52 

0 
0 

2.44 
1.75 

21.11 
8..'~3 

2.  695 
1.036 

C.  NUTRIENTS  INSOLUBLE  IN  COLB  WATER. 


1764 

ON  FRESH   BASIS. 

15. 26 
34.22 

.')0  71 

0 
0 

0 
0 

0 
0 

0 
0 

8. 15 
9.66 

27. 09 
20.10 

0.33 
.37 

1.08 

.77 

■.,;.74 

-11.25 

78. 88 
92.08 

2. 440 

1770 

5. 474 

1764 

ON   WATER-FREE  BASIS. 

8.113 

1770 

71.21 

11.393 

Table  56. — Results  of  cooking  {pot  roast)  e.vperiment  No.  14f)- 


Distriljution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (  +  ) 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  {+) 

Lost  (  — )  or  (apparently) 
gained  (-1-)  in  percentages 
of  weight  of  uncooked  meat 


Grams. 
676. 04 
283. 17 

-392. 87 

Per  cent. 
41.89 

-  58.11 

-  40.63 


Proteid. 


Grams. 
173. 65 

1S8. 22 

+  14.57 

Per  rent. 
100. 00 

-f  8.39 
+  1..51 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams 

11.41 

7.63 


Per  cent. 
66.87 


-33. 13 


Non- 
nitrog- 
enous. 


Grams. 

16.73 

9.21 


Per  cent. 
55. 05 


Grams. 

78.  SO 
52.65 


Per  cent. 
66. 80 


Ash. 


Grams. 
10. 25 
6.60 

-  3.65 

Per  ct. 
64. 39 
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Cooking  Experiment  No.  147. 

In  this  experiment,  the  last  of  the  series,  the  lean  beef  round  (sam- 
ple No.  1771),  cut  about  5  inches  thick  and  4:  inches  across,  was  roasted. 
The  weighed  meat  was  placed  on  the  rack  in  a  roasting-  pan  and  put  in 
the  oven  of  a_g-as  stove.  The  temperature  for  the  first  fifteen  minutes 
was  249'^  C.  and  for  the  remaining  forty-five  minutes  193'^  C.  The 
cooked  meat  was  well  browned,  medium  underdone,  or  rare,  and  quite 
juic}.     The  quantity  of  drippings  obtained  was  very  small. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  104.  40 

Weight  of  meat  after  cooking do 920.  92 

Loss  in  weight  in  cooking do 183. 48 

Loss  in  weight  in  cooking per  cent. .  16.  61 

Tables  57  and  58  show  the  detailed  results  of  the  experiment. 


Table  57. — Constitiients  of  uncooked  meats  and  cooked  meats  soluble  and  insoluble  in  cold 

uater,  experiment  No.  147. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Kind  of  material. 

Water. 

Pro- 
teid. 

Organic 

extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1764 

1771 

1764 

1771 

ON  FRESH    BASIS. 

Beef,  round,  uncooked 

Per  ft. 
69.92 
64.63 

Per  ct. 
17.96 
21.45 

59.71 
60.64 

Per  ct. 
1.18 
1.36 

3.92 
3.84 

Per  ct. 
1.73 
1.55 

5.75 
4.38 

Perct. 
8.15 
9.50 

27.09 
26.86 

Per  ct. 
1.06 
1.17 

3.  .52 
3.31 

Per  ct. 
30.08 
35.03 

99.99 
-99.03 

Per  ct. 
3. 251 

3.870 

ON  WATER-FREE  BASIS. 

10. 808 

10.941 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 

1764 
1771 

2.70 
.75 

1.18 
1.36 

1.73 
1.55 

0 
0 

0.73 
.96 

6.34 
4.62 

0.811 

.557 

ON  WATER-FREE  BASIS. 

1764 
1771 

9.00 
2.10 

3.92 
3.84 

5.75 
4.38 

0 
0 

2.44 
2.71 

21.11 
13.03 

2.695 

1.574 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1764 
1771 

1764 
1771 

ON  FRESH  BASIS. 

15.26 

20.70 

60.71 
58.54 

0 

0 

0 
0 

0 
0 

0 
0 

8.15 
9.50 

27.09 
26.86 

0.33 
.21 

1.08 
.60 

23.74 
30.41 

78.88 
86.00 

2.440 

3.313 

ON  WATER-FREE  BASIS. 

8.113 

9.367 
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Table  58. — Rtiailts  of  cooking  {roasting)  experiment  No.  147. 


Labo- 
ratory 
No. 


17  f A 
1771 


Distribution  of  nutrit-iits. 


Wiiter. 


Weight  of  mitrient.s:  Grams. 

Ill  uiiciH>ke<l  meat 772.20 

I II  cooked  meiit 5*5. 19 

Lo.<!t    (— )     or      (apparently) 

gained  (  +  ) j  -177.01 

Proportion  of  nutrients:  Per  cent. 

In  cooked  meat 77. U8 

Lost     ( -  (     or     (ajiparcntly)  1 

gained  (  +  1 '  -  22.92 

Lost  (-)  or  (apparently) 
gained  (  +)  in  perecnttvgesof 
weight  of  uncooked  meat ...    —  16. 03 


Proteid. 


OramB. 
198. 3.T 
197.54 


Per  cent. 
99.59 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
13.03 
12.52 

-  .51 

Per  cent. 
96.09 

-3.91 

-  .05 


Non- 
nitrog- 
enous. 


Grams. 
19.11 
1-1.27 


Per  cent. 
74.67 


-25.33 


Fat. 


Grams. 
90.01 
87. 49 

-2.  .52 

Pa'  cent. 
97.20 

-2.80 
-  .23 


Grains. 
11.71 
10.77 


Per  ct. 
91.97 


-8.03 
-  .09 


Series  X. — ExrKimiKNT.s  Nos.  150-151). 

The  object  of  this  series  of  seven  rxi)erinients  was  siniihir  to  that  of 
Series  IX,  namely,  to  deterniine  the  inlhience  of  the  ditferent  methods 
of  cookinji^  (1)  upon  the  soluble  and  the  insoluble  constituents  of  meat 
and  (-2)  upon  the  character  and  amounts  of  the  losses  of  nutrients. 
The  lean  beef  round  selected  was  freed  from  all  bone,  gristle,  and 
most  of  the  visible  fat  and  divided  as  follows:  (1)  A  representative 
cross-section  cut,  about  0.5  inch  thick  (sample  No.  1775),  was  reserved 
for  analysis;  (2)  three  steaks.  1  inch  thick,  of  approximately  equal  size 
and  as  near  alike  as  possible  in  appearance  and  composition,  were  cut 
for  use  in  experiments  Nos.  150,  151,  and  152;  (3)  three  pieces,  about 
5  inches  thick  and  4  inches  across,  as  near  alike  in  appearance,  shape, 
and  size  as  po.ssible,  were  cut  for  experiments  Nos.  153,  155,  and  156; 
and  (-1)  one  portion  was  cut  into  pieces  about  2  inches  square  for 
experiment  No.  154. 

Cooking  Experiment  No.  150. 

One  of  the  steaks  (No.  1776)  1  inch  in  thickness  was  sauteed.  A 
small  amount  (12  grams)  of  beef  fat  was  heated  in  a  frying  pan  until 
it  began  to  smoke.  The  meat  was  then  added  and  cooked  for  twenty 
minutes,  with  frequent  turning.  When  done  it  was  well  browned, 
underdone,  or  rare,  and  juicy. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  641.  09 

AVeight  of  meat  after  cooking do 549.  85 

Loss  in  weight  in  cooking do 91.  24 

Loss  in  weight  in  cooking per  cent. .  14.  23 

The  details  of  the  experiment  are  shown  in  Tables  59  and  60. 
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Table  59. — Cunslituents  of  uncooked  meats  and  cooked  meats  solnhle  and  iiixoluhle  in  cold 

voter,  experiment  No.  150. 

A.  TOTAL  NTTUIKXTS  IN  OKKilXAL  SUBSTANCE. 


Kind  of  niatorial. 


ON   FRESH    BASIS. 


Heel',  roiiiul.  nncooki'd. 
Beef,  round,  cooked 


ON    WATER-FREE  BASIS. 


Beef,  round,  uiieooked. 
Beef,  round,  eooked 


Wnter. 


Per  rt. 
7:5.  -IH 


Pro- 
teid. 


Per  ct. 

18.67 


69.  S7 
68.30 


Organic 
e.xtractives. 


Nitrog- 
enous. 


Per  ct. 
l.i:i 
1.37 


4.23 
4.11 


Non- 
nitrog- 
enous. 


Per  ct. 
1.40 
1 .  61 


5.24 

4.83 


Fat. 


Per  ct. 
4.91 
6.34 


18.  .38 
19.02 


Ash. 


Perct. 
1.09 
1.17 


4.08 
3. 51 


Total  j  Total 
solitl  I  nitro- 
matter.     gen. 


Per  ct. 

27.20 
33.26 


101.80 
99.77 


Per  ct. 
3.349 
4.083 


12. 534 
12. 246 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON    KKESH   BASIS. 

1776 

2.20 
.73 

1.13 
1.37 

1.40 
1.61 

0 
0 

0.87 
.95 

5.60 
4.66 

0.714 

1776 

Beef,  round,  cooked 

.  556 

ON    WATER-FREE   BASIS. 

1775 

Beef,  round,  uncooked 

8.23 
2.19 

4.23 
4.11 

5.24 
4.83 

0 
0 

3.26 
2.85 

20.96 
13.98 

2  673 

1776 

Beef,  round ,  cooked 

1.667 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH   BASIS. 

1775 

16. 47 
22. 04 

0 
0 

0 
0 

4.91 
6.34 

0.22 
.22 

21.60 
28.60 

2. 635 

1776 

Beef,  round,  cooked 

3.527 

ON  WATER-FREE  BASIS. 

1775 

Beef,  round,  uncooked 

61.64 
66. 11 

0 
.     0 

0 
0 

18.38 
19.02 

.82 
.66 

80.84 
85.79 

9.861 

1776 

Beef,  round,  cooked 

10. 579 

Table  60. — Residts  of  cooking  {saidcing)  e.rperiment  No.  150. 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Lo.st  (  — )  or  (apparently) 
gained  (-f ) 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (— )  or  (apparently) 
gained  {+) 

Lost  ( -)  or  (apparently) 
gained  (-r)  in  percentage  of 
weight  of  uncooked  meat .. 


Proteid. 


Grams. 
469. 79 
;^66. 53 

-103.26 

Per  cent. 
78. 02 


Grams. 
119. 69 
125. 20 

-f5.51 

Per  cent. 
100. 00 

-1-4.60 
-I-  .86 


Organic  extrac- 
tives. 


Nitrog- 
enous. 


Grams. 
7.24 
7.53 

+  .29 

Per  cent 
100. 00 

-i-4.01 
-f  .05 


Non- 
nitrog- 
enous. 


Grams. 
8.98 
8.85 

-  .13 

Per  cent. 
98.55 


Grams. 
31.48 
34.86 

-:-  3.38 

Per  cnit. 
100. 00 

H-IO.  74 


-f     .53 


Ash. 


Grams. 
6.99 
6.43 


Perct. 
91.99 


-  .09 
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COOKIXC    HXI'KIUMENT    No.   151. 

One  of  the  steaks  (sample  No.  1777)  1  inch  in  thickness  was  pan- 
hroiled  as  follows:  The  pan  was  heated  until  "blue  hot ''and  the  meat 
was  thou  put  in  it  and  cooked  for  ten  minutes  with  frccpient  turninji-, 
no  fat  heini;-  added  either  before  or  durintr  the  cooking.  The  cooked 
meat  was  well  browned,  decidedly  underdone,  or  rare,  and  juic3\ 

The  losses  in  weight  during  cooking  wore  as  follows: 

Weight  of  meat  Ijefore  cooking grams. .  6W.  60 

AVeight  of  meat  after  cooking do 5:^6.  05 

Loss  in  weight  in  cooking do 12S.  55 

Loss  in  weight  in  cooking per  cent. .     19.  'Si 

Tables  61  and  02  give  the  details  of  the  cxperinuMit. 

Table  61. — Constituents  of  uncooked  meats  and  cooked  meats  soluble  and  insoluble  in  cold 

water,  experiment  Xo.  151. 

A.  TOTAL  NfTKIENTS  IN  ORIGI.NAL  SUBSTANCE. 


Kind  of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1775 

ON  FKESH   BASIS. 

Per  ct. 
73.28 
65.74 

Perct. 
18.67 
24.74 

69.87 

Per  ct. 
1.13 
1.48 

4.23 

Per  ct. 
1.40 
1.72 

5. 24 
5.02 

Per  ct. 
4.91 
5.83 

18.38 
17.02 

Pel-  ct. 
1.09 
1.24 

4.08 
3.62 

Per  ct. 
27.20 
35.01 

101.80 
102. 19 

Per  ct. 
3.349 

1777 
1775 

Beef,  round,  cooked 

ON   WATER-FREE  B.\SIS. 

4.435 
12.534 

1777 

72.21  '      4.32 

12.945 

1775 

1777 


1775 
1777 


1775 

1777 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON   FRESH    BASIS. 


Beef,  round,  uncooked . 
Beef,  round, cooked  ... 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked. 
Beef,  round,  cooked  . . . 


2.20 
.58 


8.23 
1.69 


1.13 
1.-48 


4.23 
4.32 


1.40 

1.72 


5.24 
5.02 


0.87 
1.05 


3. 2(; 
3.07 


5.60 
4.83 


20. 9t; 
14.10 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON   FRESH   BASIS. 


Beef,  round,  uncooked. 
Beef, round, cooked  ... 


ON  WATER-FREE  BASIS. 


1775  I  Beef, round, uncooked. 
1777     Beef,  round,  cooked  . . . 


16.47 
24. 16 


61.64 
70.  .52 


4.91 
5  83 


18.38 
17. 02 


0. 22 
.19 


.82 
.55 


21.60 
30. 18 


80.84 
88.09 


0.714 
.569 


2.673 
1.661 


2.  635 
3.866 


9.861 
11. 284 


11480— No.  162—06- 
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Table  (52. — ResuUs  of  cooking  {pan  broiling)  expenment  No.  151. 


Labo- 
ratory 
No. 


1775 

1777 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uneookert  meat , 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (  +  ) 

Proportion  of  nutrients: 

In  cooked  meat 

Lost  (  — )  or  (apparently) 
gained  (  +  ) 

Lost  (  — )  or  (apparently) 
gained  ( +  )  in  percentages  of 
weight  of  uncooked  meat. . 


Water. 


Oraras. 
487. 02 
352. 40 

-134. 62 

Per  cent. 
72.36 

-27.64 

-20.  20 


I'roteid. 


Grams. 
124. 08 
132. 62 

+8.64 

Per  cent. 
100. 00 

+6.88 
+  1.29 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
7.51 
7.93 

+  .42 

Per  cent. 
100.00 

+  5.59 
+  .06 


Non- 
nitrog- 
enous. 


Grams. 
9.30 
9.22 


Per  cent. 
99.14 


Grains. 
32. 63 
31.26 

-1.38 

Per  cent. 
96.77 


Ash. 


Grams. 

7,24 
6.65 


Per  ct. 
91.85 


-S.  16 
-  .09 


Cooking  Experiment  No.  152. 

The  third  1-inch  steak  (sample  No.  1778)  was  cooked  by  "gas  broil- 
ing-," that  is,  broiling  over  a  gas  flame,  for  ten  minutes,  this  method 
of  cooking  being  substituted  for  fiTing  in  deep  fat,  the  method  used 
in  the  former  series  of  experiments  (experiment  No.  143),  to  which 
the  present  series  corresponds.  The  cooked  meat  was  well  browned, 
decidedly  underdone,  or  rare,  and  juicy. 

The  losses  in  weight  in  cooking  were  as  follows: 

•  Weight  of  meat  before  cooking grams. .  662. 97 

Weight  of  meat  after  cooking do 551.95 

Loss  ill  weiglit  in  cooking ...do 111.  02 

Loss  in  weight  in  cooking per  cent. .     16.  75 

Tables  63  and  (31  give  the  details  of  the  experiment. 

Table  63. — Constituents  of  uncooked  7neats  and  cooked  meat.?  .soluble  and  insoluble  in  cold 

water,  e.iperiment  No.  152. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1775 

1778 


1776 
1778 


Kind  of  material. 


ON  FRESH  BASIS. 

Beef,  round,  uncooked. 
Beef,  round,  cooked 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked . 
Beef,  round,  cooked 


Water. 


Per  ct. 
73. 28 
66. 26 


Pro- 
teid. 


Per  ct. 
18.67 

22.78 


69.87 
67.52 


Organic 
extractives. 


Nitrog- 
enous 


Per  ct. 
1.13 
1.38 


4.23 
4.09 


Non- 
nitrog- 
enous. 


Per  ct. 
1.40 
1.62 


5.24 
4.80 


Fat. 


Per  ct. 
4.91 
7.64 


18.38 
22.64 


Ash. 


Per  ct. 
1.09 
1.22 


4.08 
3.61 


Total 

solid 

matter. 


Per  ct. 
27.20 
34.64 


101.80 
102. 66 


Total 
nitro- 
gen. 


Perct. 
3.349 
4.088 


12.634 
12. 116 
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T\Bi.E  6S.—C(ni>itiliinits  of  uncooked  mcaLt  ami  cooked  meals  soluble  and  insoluble  in  cold 
irater,  exjierimenl  Xo.  15.2 — Continued. 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


Kiiiil  of  material. 


Pro. 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


Total 

solid 

matter. 


Total 
nitro- 
gen. 


ON   FRFSH   BASIS. 


Per  ct. 


1778 


177.5 

n7» 


Beef,  round,  uncooked. 
Beef,  round,  ettoked 


ON  WATER-FREE  BASIS. 

Beef,  rovind,  uncooked  — 
Beef,  round,  ccwked 


Per  ct. 

•2.20 

.83 


8.23 
2.46 


Per  ct. 
1.13 
1.38 


4.23 
4.09 


Per  ct. 
1.40 
1.62 


5.24 
4.80 


Pcrct. 
0 
0 


Perct. 
0.87 
1.01 


3.26 
2.99 


Per  ct. 
&.60 
4.84 


20.96 
14.34 


Per  ct. 
0.714 
.575 


2.673 
1.704 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1775 

1778 


1775 
1778 


ON  FREf'H   BASIS. 

Beef,  round,  uneiM)ked  — 
Beef,  round,  cooked 

ON  avat?:r-frki'.  basi.s. 

Beef,  round,  uncooked 

Beef,  round,  cooked 


16.47 
21.95 


61.64 
(i.5.06 


4.91 
7.64 


18.38 
22.64 


0.22 
.21 


21.60 
29.80 


80.84 
88.32 


2.635 
3.513 


9.861 
10. 412 


T.ABLE  M. — Resnlt.'i  of  cooking  {gas  broiling)  experiment  No.  152. 


Labo- 
ratory 
No. 


1775 
1778 


Distribution  of  nutrients. 


Water. 


Weight  of  nutrients:                         1  Grams. 

In  uncooked  meat ]  485. 82 

In  cooked  meat 365. 72 

Lost     (-)    or     (apparently) 

gained  (  +  ) i  -120.10 


Proteid. 


Proportion  of  nutrients: 

In  cooked  meat 

Lost  (-)  or  (apparently) 
gained  (  +  ) ---■ 

Lost  (  — )  or  (apparently) 
gained  ( + )  in  percentages  of 
weight  of  uncooked  meat . . . 


Per  cent. 
75.28 


-24. 72 


-18. 12 


Grams. 
123. 78 
125. 73 

-1-1.95 

Per  cent. 
100.00 

+1.58 
+  .29 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Gramfi. 
7.49 
7.62 

+  .13 

Per  cent. 
100.00 

-f-1.74 
+  .02 


Non- 
nitrog- 
enous. 


Fat. 


Grams. 
9.28 
8.94 

-  .34 

Per  cent. 
96.34 

-3.66 


Grams. 
32. 55 
42.17 

+  9.62 

Per  cent. 
100.00 

-)-29. 55 
+  1.45 


Ash. 


Grams. 
7.23 
6.73 


Per  ct. 
93.08 


-6. 92 

-  .08 


Cooking  Experiment  No.  153. 

One  of  the  pieces  of  the  beef  round  (sample  No.  1779),  about  5  inches 
thick  and  -i  inches  across,  was  cooked  by  plunging  it  into  2,000  cubic 
centimeters  of  vigorously  boiling  water.  This  temperature  was  main- 
tained for  ten  minutes,  and  then  allowed  to  fall  to  85°  C.  and  kept  at 
this  point.  The  total  time  of  cooking  was  three  hours.  The  cooked 
meat  was  well  done  and  quite  dry. 
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The  losses  in  weight  in  cooking  were  as  follows: 

Weiglit  of  meat  before  cooking grams. .  1 ,  098.  31 

Weight  of  meat  after  cooking do 607. 44 

Loss  in  weight  in  cooking do 490.  87 

Loss  in  weight  in  cooking per  cent. .  44.  69 

The  details  of  the  experiment  are  given  in  Tables  65  and  Q6. 

Table  65. — Coristiiuents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  153. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1775 

177"^ 

ON  FRESH   BASIS. 

Beef,  round,  uncooked 

Per  ct. 
73.28 
54.17 

Ptrct. 
18.67 
35.71 

.19 

69.87 
77.92 

.69 

Per  ct. 

1.13 

.94 

.73 

4.23 
2.05 

2.75 

Per  ct. 
1.40 
1.04 

.87 

5.24 
2.27 

3.27 

Per  ct. 
4.91 

7.88 

.38 

18.38 
17.19 

1.56 

Perct. 

1.09 

.84 

.52 

4.08 
1.83 

1.93 

Per  ct. 
27.20 
46.41 

2.69 

101.80 
101.26 

10.20 

Per  ct. 
3.349 
6.013 

1784 

Brotii    (per'  cent    uncooked 

.295 

1775 

ON  WATER-FREE  BASIS. 

12. 534 

1779 

13. 120 

1784 

Broth     (per    cent    uncooked 

.992 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1775 
1779 
1784 


1775 
1779 

1784 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth     (per    cent    uncooked 
meat) " 


ON   WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat) « 


.16 


8.23 
.44 


.61 


1.13 
.94 


4.23 
2.05 


1.40 
1.04 


.5.24 
2.27 


0.87 
.60 


.52 


3.26 
1.31 


5.60 

2.78 


2.28 


20.96 
6.07 


0.714 
.332 


2. 673 
.724 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1775 
1779 
1784 


1775 
1779 
1784 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat) « 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a , 


16.47 
35. 51 


.03 


61.64 

77.48 


4.91 

7.88 


18.38 
17.19 


1.56 


0. 22 
.24 


21.60 
43.  63 


.41 


80.84 
95.19 


2. 635 
5. 681 


9.861 
12. 396 


.014 


a  Broth  from  sample  No.  1779. 
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Table  66. — Results  of  cooking  {boiling)  experiment  No.  15S. 


La  bo- 
ra torv 
No. 


Pistribiition  of  nntrients. 


Water.     Protcid 


1779 
17S4 
1775 


1779 
17S4 


Wpi^ht  of  mitrionts: 

In  cookcil  moiit 

111  broth  " 

Ill  uiu'ooked  meat. 


Proportion  of  nutrients: 

In  cooked  meat 

In  broth" 

In    l)roth    on    basis   of    total 
weight  of  uncooked  meata.. 


Orams. 
329. 05 
461.32 
790.37 

Per  cent. 
41.63 
58.37 

42.00 


Grams. 

216. 92 

2.03 

218. 95 

Per  cent. 

99.07 

.93 

.19 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Qraitis. 
5.71 
8.07 
13.78 

Per  cent. 
41.44 
58.56 


Xon- 
nitrog- 
euous. 


Gram$. 
6.32 
9.60 
15.92 

Per  cent. 
39.70 
60.30 


Orams. 

47.87 

4.18 

52. 05 

Per  cent. 

91.97 

8.03 


Grams. 
5.10 
5.67 
10.77 

Perct. 
47. 35 
52. 65 


o  Broth  from  sample  No.  1779. 
Cooking  Exteriment  No.  154. 

In  this  experiment,  which  i.s  a  duplicate  of  No,  14r>,  the  boot"  round 
cut  into  2-inch  cubes  (sample  No.  1780)  was  ])ut  into  SaO  cubic  centi- 
meters of  boiling  water.  The  temperature  of  the  water  was  then 
allowed  to  drop  to  <S5'^  C.  and  so  maintained,  the  duration  of  tiie 
entire  cookino-  period  tx'ino-  thi'ce  hours.  The  cooked  meat  was  well 
done  and  diy. 

The  losses  in  weight  during  cooking  were  as  follows: 

Weight  of  nii'at  before  cooking grams. .  1 ,  052.  17 

Weight  of  meat  after  cooking do 554.  'IS) 

Loss  in  weight  in  cooking do 497.  88 

Loss  in  weight  in  cook  ing per  cent . .  47.  .32 

Tables  67  and  68  show  the  details  of  the  experiment. 

Table  67. — Constituents  of  uncooked  meats,  cooked  meats,  and  brotfis,  soluble  and  insoluble 
in  cold  iruter,  experiment  No.  154- 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  material. 


Water. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


Total 

solid 

matter. 


Total 
nitro- 
gen. 


1775 
1780 
1783 


1775 
1780 
1783 


ON  FBESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a 


Per  ct. 
73.28 
65.19 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a 


Per  ct. 
18.67 
36.15 

.25 


69.87 
80.67 


Per  ct. 
1.13 


4.23 
1.79 


2.74 


Per  ct. 
1.40 
.92 

.90 


5.24 
2.05 


3.35 


Per  ct. 
4.91 
6.62 


18.38 
14.77 


Per  ct. 
1.09 

.85 


4.08 
1.87 


Per  ct. 
27. 20 
45.34 


101. 80 
101. 15 


Per  ct. 
3.349 
6.040 


12. 534 
13. 479 


1.027 
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Table  67. — Con f<tHnents  of  uncooked  meats,  cooked  meats,  and  broths,  solidile  and  insoluble 
in  cold  water,  experiment  ]Vo.  154 — Continued. 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


Kind  of  material. 


Water. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


Total 

solid 

matter. 


Total 
nitro- 
gen. 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a 


Per  cl. 


ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat)  a 


Perct. 

2.20 

.13 


8.23 
.29 


Per  ct. 
1.13 

.80 

.73 


4.23 
1.79 


Per  ct. 
1.40 
.92 

.90 


5.24 
2.05 


3.35 


Perct. 
0 
0 


Per  ct. 

0.87 

.57 

.53 


3.26 

1.27 


1.96 


Per  ct. 
5.60 
2.42 

2.28 


20.96 
5.40 


8.52 


Per  ct. 

0.714 

.276 


2.673 
.616 


.953 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (per  cent  uncooked 
meat)« 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth    (per    cent    uncooked 
meat) « 


16.47 
36. 02 


61.64 
80.38 


.46 


4.91 
6.  62 


18.  38 
14.77 


0.22 
.28 


21.60 
42.92 


80.84 
95.75 


2. 635 

5.  764 


9.861 
12. 863 


.074 


a  Broth  from  sample  No.  1780. 
Table  68. — Results  of  cooking  {boiling)  experiment  No.  154- 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic    extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1780 

Weight  of  nutrients: 

In  cooked  meat 

Orams. 
305. 91 

Orams. 

200. 38 

2. 62 

203. 00 

Per  cent. 

98.71 

1.29 

.25 

Orams. 

4.43 

7.70 

12.13 

Per  cent. 
36.52 
63.48 

.73 

Grams. 
5.10 
9.42 

14.52 

Per  cent. 
35. 12 

64.88 

.90 

Grams. 
36.69 

Grams. 
4.71 

1783 

5. 53 

nib 

In  uncooked  meat 

10.  24 

1780 

Proportion  of  nutrients: 

In  cooked  meat 

Per  cent. 

Per  cent. 

Per  ct. 
46.00 

1783 

In  broth  a.      ..           

54.00 

1783 

In  broth    on    ba.sis    of    total 

.53 

a  Broth  from  sample  No.  1780. 

Cooking  Experiment  No.  155. 

The  second  piece  of  lean  beef  round  (sample  No.  1781),  cut  about  5 
inches  thick  and  4  inches  across,  was  cooked  as  a  pot  roast.  A  small 
quantity  of  beef  fat  (9  grams)  was  heated  in  a  flat-bottomed  kettle  until 
"smoking"  hot,  the  meat  added,  and  well  browned  on  all  sides.  A 
small  quantity  of  water  was  added  from  time  to  time  and  the  cooking 
continued  for  three  hours,  the  pot  being  kept  closel}"  covered.  The 
cooked  meat  was  well  done  and  medium  dry. 
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The  losses  in  weight  duriiiii'  cookiiij^-  were  as  follows: 

Weight  of  meat  before  cooking grains. 

Weight  of  meat  after  cooking do. . . 

Loss  in  weight  in  cooking -'- -do  — 

Loss  in  weight  in  cooking, per  cent. 


Tables  Ot>  and  70  show  the  details  of  the  experiment. 


1,041.83 

55S. 56 

482. 77 

46.36 


Table  69. — CoiuUUnerUs  of  uncooked  meats  and  cooked  meats  soluble  and  Insoluble  in  cold 

irater,  experiment  No.  155. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 

No. 


177.') 
17«1 


1775 
1781 


Kind  of  matiTiiil. 


ON   KRESH    BASIS. 

Beef,  round,  iiiipooked 

Beef,  round,  cooked 

ON   W.\^TEK-FREK   BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 


Water. 


Per  cl. 
73.28 
52. 96 


Pro- 
teid. 


Per  ct. 
IS.  67 
34.61 


69.87 
73.57 


Organic 
extractives. 


Nitrog- 
enoas. 


Per  ct. 
1.13 
1.11 


4.23 
2.36 


Non- 
nitrog- 
enous. 


Per  H. 
1.40 
1.17 


5.24 
2.49 


Fat. 


Per  ct. 
4.91 

9.87 


18.38 
20. 98 


Ash. 


Per  ct. 
1.09 
1.10 


4.08 
2.33 


Total 

solid 

matter. 


Per  ct. 
27. 20 
47  86 


101.80 
101.  73 


Total 
nitro- 
gen. 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1775 
1781 


1775 
1781 


ON  FRESH   BASIS. 


Beef,  round,  uncooked. 
Beef,  rounii,  cooked 


ON  W.\TEK-FREE  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 


2  20 
.42 


8.23 
.89 


1.13 
1.11 


4.23 
^36 


1.40 
1.17 


.5.24 
2.49 


0.87 
.83 


3.26 
1.76 


5.60 
3.53 


20.96 
7.50 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1775 
1781 


1775 
1781 


ON  FRESH   BASIS. 

Beef,  round,  uncooked. 
Beef,  round,  cooked  — 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked. 
Beef,  round,  cooked 


16.47 
34.19 


61.64 
72.68 


4.91 

9.87 


18.38 
20.98 


0.22 
.27 


21.60 
44.33 


80.84 
94.23 


Table  70. — Remits  of  cooking  (pot  roasting)  experiment  No.  155. 


Labo- 
ratory 
No. 


1775 
1781 


Distribution  of  nutrients. 


Weight  of  nutrients: 

In  uncooked  meat 

In  cooked  meat 

Loss  (  — )  or  (apparent)  gain 
(  +  )« 


Proportion  of  nutrients: 

In  cooked  meat 

Loss  (  — )  or  (apparent)  gain 

(  +  )" 

Loss  (  — )  or  (apparent)  gain 
( -I- )  in  percentages  of  weight 
of  uncooked  meata 


Water. 


Grams. 
763. 08 
295. 81 

-467. 27 

Per  cent. 
38.77 

-  61.23 

-  44.87 


Proteid. 


Grams. 
194. 42 
193. 32 


Per  cent. 
99.43 


-  .57 

-  .11 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
11.77 
6.20 

-  5.57 

Per  cent. 
52.67 

-47. 33 


Non- 
nitrog- 
enous. 


Grams. 
14.58 
.6.54 

-  8.04 

Per  cent. 
44.86 

-55. 14 

-  .77 


Fat. 


Grams. 
.51. 12 
55.13 

+4.01 

Per  cent. 
100.00 

+■!.  84 
-1-  .39 


Pei\  ct. 
3. 349 
5.891 


12. 534 
12. 523 


0.714 
.421 


2. 673 

.895 


2.635 
5. 470 


9.861 
11. 628 


Ash. 


Grams. 

11.35 

6.14 


Per  ct. 
54.10 


-45.90 


"See  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141,  p.  62  et  seq. 
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Cooking  Experimext  No.  \nf\. 

The  third  piece  of  the  lean  beef  round  (sample  No.  1782),  cut  about 
5  inches  thick  and  4  inches  across,  was  cooked  by  roasting  in  the  oven 
of  a  gas  stove,  the  weiglied  meat  being  placed  on  the  rack  of  a  roast 
ing  pan.  The  temperature  of  the  oven  for  the  first  fifteen  minutes 
was  249°  C.  and  for  the  remaining  forty  minutes  of  the  cooking  period 
193°  C.  The  cooked  meat  was  well  browned,  decidedly  underdone,  or 
rare,  and  juicy. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1, 110.  88 

Weight  of  meat  after  cooking do 985.  49 

Loss  in  weight  in  cooking do 175.  39 

Loss  in  weight  in  cooking per  cent. .  15.  79 

The  details  of  the  experiment  are  shown  in  Tables  71  and  72. 

Table  71. — ('onstilnents  <if  uncooked  meats  and  cooked  )iieatii  snluhle  and  Insoiulle  in  cold 

irater,  experiment  No.  16G. 

A.  TOTAL   NUTRIENTS  IN   ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


1775 
1782 


1775 
1782 


Kind  of  material. 


ON  FRESH   BASIS. 

Beef,  round,  uncooked  . 
Beef,  round,  coolied 


ON    WATER-FKEE   BASIS. 


Beef,  round,  uncooked. 
Beef,  round,  cooked 


Water. 


Per  ct. 

73.28 
68.68 


Pro- 
teid. 


Perct. 
18.67 
23. 19 


69.87 
73.80 


Organic 
extractives. 


enous. 


Per  ct. 

1.13 

.94 


4.23 
2.99 


Per  ct. 
1.40 
1.27 


5.24 
4.04 


Fat. 


Per  ct. 
4.91 
6.42 


18.38 
17.25 


Ash. 


Perct. 
1.09 
1.16 


4.08 
3.69 


Total 

solid 

matter. 


Per  ct. 
27.20 
31.98 


101. 80 
101. 77 


Total 
nitro- 
gen. 


Per  ct. 
3.349 
4.011 


12.534 
12. 766 


B.  NUTRIENTS   SOLUBLE   IN   COLD    WATER. 


1775 

ON  FRESH   BASIS. 

2.20 
1.23 

8.23 
3.91 

1.13 
.94 

4.23 
2.99 

1.40 
1.27 

5.24 
4.04 

0 
0 

0 
0 

0.87 
.95 

3.26 
3.02 

5.60 
4.39 

20.96 
13.96 

0.714 

1782 

.497 

1775 

ON  WATER-FREE  BASIS. 

2.673 

1782 

1.582 

C.  NUTRIENTS   INSOLUBLE   IN   COLD   WATER. 


1775 

ON  FRESH  BASIS. 

16.  47 
21.96 

61.64 
69.89 

0 
0 

0 
0 

0 
0 

0 
0 

4.91 
5.42 

18.38 
17.25 

0.22 
.21 

.82 
.67 

21.00 
27.59 

80.84 
87.81 

2.635 

178'^ 

3.514 

1776 
1782 

ON  WATER-FREE  BASIS. 

9.861 

11.184 
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Table  72. — Jiei^iillfi  of  cooking  {roagiing)  exjjeriment  Xo.  15f>. 


Labo-  I 

ratorv 

No. 


1775 
1782 


1782 


Distribution  of  nutrients. 


Water.      Proteid. 


Weight  of  nutrients:  Grams. 

In  luicoolied  meat 814. 05 

In  cooked  meat 641. 56 

Loss  (— )  or  (apparent)  gain 

(  +  )n -172.49 


Per  Ct. 
78.81 


Proportion  of  nutrients: 

In  cooked  meat 

Loss  (— )  or  (apparent)  gain 
(+)" 

Loss  (  — )  or  (apparent)  gain 
(  +  )  in  percentages  of 
weight  of  uncooked  meat  «. 


Grams. 
207. 40 
216. 94 

+     9.54 

Per  ct. 
100.00 

+     4.60 


15.53 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
12. 55 
8.79 


Per  ct. 
70.04 


Non- 
nitrog- 
enous. 


Grams. 
15.55 

11.88 

-  3.67 

Per  ct. 
76.40 

-23.60 


Grams. 
54.54 
50.70 

-  3.84 

Per  ct. 
92.96 


Ash. 


Grams. 
12. 11 
10.85 


Per  ct. 
89.60 


aSee  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141,  p.  62  et  seq. 


MEATS  COOKED  BY  DRY  HEAT  AND  THEN  BY  BOILING. 

Series  XL — Experiments  Nos.  133-130. 

The  chief  ol)ject  of  this  .series  of  four  experiments  was  to  discover 
w^hat  influence  the  previous  browning'  of  meat  has  (I)  upon  the  nature 
and  quantity  of  the  losses,  and  (2)  upon  the  ciiaracter  of  the  resulting 
cooked  meats.  Lean  beef  round  from  which  all  bone,  gristle,  and 
lumps  of  visible  fat  had  lieen  removed  was  used  in  all  the  tests.  The 
entire  cut  was  divided  into  2-inch  cubes,  and  after  thorouoh  mixing 
was  separated  into  live  portions — four  (Nos.  1748,  1744,  1745,  and 
1746)  for  cooking,  and  one  (No.  1741)  for  complete  chemical  analysis. 

Cooking  Experiment  No.  133. 

Sample  No.  1743  was  used  for  the  first  experiment,  and  was  cooked 
by  placing  it  first  in  2,000  cubic  centimeters  of  boiling  water  and  then 
cooking  at  this  temperature  for  three  hours. 

The  losses  in  weights  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1, 000. 00 

Weight  of  meat  after  coolving do 548.  22 

Loss  in  weight  in  cooking do 451.  78 

Loss  in  weight  in  cooking per  cent. .  45. 18 

The  details  of  the  experiment  are  given  in  Tables  73  and  74. 
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Table   73. — Constituents   of   xincooked    meats,    cooked    meats,  and   broths,  soluble  and 
insoluble  in  cold  watei;  experiment  No.  13S. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Kind  of  material. 


Water. 


ON  FRESH   BASIS. 

Per  ct. 

Beef,  round,  uncooked 72. 46 

Beef,  round,  cooked '    57. 65 

Broth  (percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth  (percentuncookedmeat) 


Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Per  ct. 

Per  ct. 

Per  ct. 

Per  ct. 

Perct. 

Per  ct. 

18.91 

1.24 

1.78 

4.52 

1.06 

27.51 

34. 92 

.77 

1.04 

5.06 

.74 

42.53 

.39 

.89 

1.11 

.46 

.62 

3.47 

68.66 

4.50 

6.46 

16.41 

3.85 

99.88 

82. 45 

1.82 

2.46 

11.95 

1.75 

100.43 

■  1.43 

3.22 

4.03 

1.66 

2,  26 

12.60 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  (percentuncodkedmeat  J 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  " 

Broth  (percent  uncookedmeat; 


2.80 

1.24 

1.78 

0 

0.S9 

6.71 

.33 

.77 

1.04 

0 

.57 

2.71 

.35 

.89 

1.11 

0 

.62 

2.97 

10.15 

4.50 

6.46 

0 

3.23 

24.34 

.78 

1.82 

2.46 

0 

1.35 

6.41 

1.27 

3.22 

4.03 

" 

2.25 

10.77 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round ,  cooked  « 

Broth  ( percent  uncooked  meat) 

ON  WATER-FREE   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked « 

Broth  (percentuncookedmeat) 


16  11 

34.59 

.04 


58.51 

81.67 

.16 


4.52 

5.06 

.46 


16.41 

11. 95 

1.66 


0  17 
.17 


.62 
.40 
.01 


20.80 

39.82 

.50 


75. 54 

94, 02 

1.83 


a  Cooked  meat  from  sample  No.  1743. 
Table  74. — Results  of  cooking  {boiling)  experiment  No.  133. 


Distribution  of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1743 

Weight  of  nutrients: 

Grams. 
316.05 
417. 08 
733.13 

Per  cent. 
43.11 
56.89 

41.71 

Grains. 

191. 44 

3.94 

195.38 

Per  cent. 
97.98 
2.02 

.39 

Grams. 
4.22 
8.87 
13.09 

Per  cent. 
32.24 
67.76 

.89 

Grams. 

5.70 

11.10 

16.80 

Per  cent. 
33.93 
66.07 

1.11 

Grams. 

21. lA 

4.57 

32.81 

Per  cent. 
85. 86 
14.14 

.46 

Grams. 
4.06 

1743 

6.22 

1741- 

10.28 

1743 

Proportion  of  nutrients; 

Per  ct. 
39.49 

1743 

60.51 

1743 

In    broth    on    basi.s   of    total 
weight  of  uncooked  meat . . . 

.62 
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Cooking  Experiment  No.  134. 

The  second  portion  of  beef  round  (sample  No.  1744)  was  plunged 
into  boiling  water  and  the  temperature  of  the  water  maintained  as 
near  the  boiling  point  as  possible  for  ten  minutes.  It  was  then 
allowed  to  drop  to  85°  C.  and  the  cooking  continued  at  tliis  tempera- 
ture until  the  total  period  covered  three  hours. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1 ,  000.  00 

Weight  of  meat  after  cooking do 543. 07 

Loss  in  weight  in  cooking do 456.  93 

Loss  in  weight  in  cooking per  cent. .  15.  09 

Tables  75  and  76  record  the  details  of  the  experiment. 

T.\ui,E  75. — ('onslitHcittit  of  uncuoked  meals,  cooked  meats,  and  hrotlis,  sol  aide  and  insoluhle 
in  cold  ifuter,  experiment  No  134- 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 

Kind  of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1741 
1744 

ON  FRESH  BASIS. 

Beef,  round,  uncooked 

Perct. 
72. 40 
57.88 

Perct. 

18. 91 

35.05 

.33 

68.66 

83.21 

1.21 

Perct. 
1.24 
.79 

.87 

4.60 
1.88 
3.15 

Perct. 
1.78 
1.08 
1.19 

0.46 
2.56 
4.31 

Perct. 

4.52 

4.83 

.31 

16.41 
11.47 
1.14 

Per  ct. 

1.06 

.73 

.61 

3.85 
1.73 
2.23 

Pa-  ct. 
27.61 
42.48 
3.31 

99.88 

100.85 

12.04 

Per  ct. 
3.424 
5. 862 

1744 
1741 

Broth(percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

.331 
12. 433 

1744 

Beef,  round,  cooked 

13  917 

1744 

Broth  ( percent  uncooked  meat) 

1.203 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1741 
1749 
1744 


1741 
1749 
1744 


ON  FRESH    BASIS. 


Beef,  round,  uncooked 

Beef,  nuinil,  cooked" 

Bri)tiii  ptrcent  uncooked  meat) 


ON   WATER-FREE   BASIS. 


Beef,  round ,  uncooked 

Beef,  round,  cooked" 

Broth(percentuncookedmeat) 


.33 

.28 


10.15 

.78 
1.00 


1.24 
.79 

.87 


4.50 
1.88 
3.15 


1.78 
1.08 
1.19 


6.46 
2.  .56 
4.31 


0.89 
.53 
.61 


3.23 
1.26 
2.22 


0.71 
2.73 
2. 95 


24.34 

6.48 
10.68 


0. 846 
.307 
.  322 


3.071 

.728 
1.171 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1741 

ON   FRESH   BASIS. 

Beef,  round,  uncooked 

16.11 

34.72 

.05 

68. 61 

82.43 

.21 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4.  .52 

4.83 

.31 

16.41 

11.47 

L14 

0.17 
.20 

.62 
.47 
.01 

20.80 

39.75 

.36 

75.54 
94.37 
1.36 

2.578 

1749 

Beef,  round,  cooked  a 

5.  .555 

1744 
1741 

Broth  (percent  uncooked  meat ) 

ON  WATER-FREE  BASIS. 

Beef,  round,  uncooked 

.009 
9. 362 

1749 

13. 189 

1744 

Broth(percentuncookedmeat) 

.032 

a  Cooked  meat  from  sample  No.  1744. 
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T.\nLR  76. — Results  of  cooking  (boiling)  e.rperiment  No.  134. 


LaV)o- 

Distribution  of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 

nitrog- 

-  enous. 

Ash. 

1744 

Weight  of  nutrients: 

Grams. 
314.33 
423. 80 
738. 13 

Per  cent. 
42.58 
57.42 

42.38 

Grams. 

190. 35 

3.32 

193. 67 

Per  cent. 

98.29 

1.71 

.33 

Grams. 
4.29 
8.68 
12.97 

Per  cent. 
83.08 
66.92 

.87 

Gi-ams. 
5.87 
11.86 
17.73 

Per  cent. 
33.11 
66.89 

1.19 

Grams. 

26.23 

3.13 

29.36 

Per  cent. 
89.34 
10.66 

.31 

Grams. 
3.96 

1744 

In  broth  

6.14 

1741 

In  uncooked  meat 

10.10 

1744 

Proportion  of  nutrients: 

Perct. 
39. 21 

1744 

In  broth 

60.79 

1744 

In    broth    on    basis   of    total 
weight  of  uncooked  meat . . . 

.61 

Cooking  Experiment  No.  135. 

The  third  1,000-gram  portion  (sample  No.  1745)  of  the  beef  round, 
cut  into  2-inch  cubes,  was  first  browned  or  sauteed  in  26.8  grams  of 
beef  fat  for  fifteen  minutes,  and  then  while,  still  hot  was  transferred 
to  2,000  cubic  centimeters  of  boiling  distilled  water,  part  of  which  was 
first  used  to  rinse  out  the  frying  pan.  The  pan  was  further  cleaned 
l)y  scraping  with  a  spatula,  and  all  material  removed  was  added  to  the 
meat.  The  cooking  was  continued  at  the  temperature  of  boiling  water 
until  the  total  time  equaled  three  hours. 

The  losses  in  w^eight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams . .  1 ,  000.  GO 

Weight  of  meat  after  cooking do 560.  68 

Loss  in  weight  in  cooking do 439. 32 

Loss  in  weight  in  cooking per  cent. .        43.  93 

The  detailed  results  of  the  experiment  are  shown  in  tables  77  and  78. 

Table  77. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  135. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1741 

ON   FRESH   BASIS. 

Per  ct. 
72.46 
57.19 

Per  ct. 

18.91 

33.28 

.43 

G8.  G6 

77.74 

1.56 

Per  ct. 

1.24 

.72 

.82 

4.50 
1.68 
2.98 

Per  ct. 

1.78 

.79 

1.07 

6.46 
1.85 
3.87 

Per  ct. 
4.52 
7.74 

2.48 

16.41 
18.08 
9.00 

Perct. 

1.06 

.73 

.57 

3.85 
1.70 
2.07 

Per  ct. 
27.  bl 
43.26 
5.37 

99.88 
101.05 
19.48 

Per  ct. 
3.424 

1745 

Beef,  round,  cooked 

5.556 

1745 
1741 

Broth  ( percent  uncooked  meat) 

ON   WATEK-FREE  BASIS. 

.331 
12.433 

1745 

Beef,  round,  cooked 

12. 978 

1745 

Broth  ( percent  uncooked  meat) 

1.203 

.4.. 
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Tahi.e  77. — Coiutlitueiits  a/  uncooked  mcati<,  cooked  iiieaLs,  and  brotlia,  soluble  and  insoluble 
in  cold  water,  experiment  No.  135 — Continued. 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


Labo- 
ratory- 
No. 


Kind  of  material. 


Water. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Xon- 
nitrog- 
enous. 


ToUil 

Fat. 

Ash. 

solid 
matter. 

Perot. 

Per  ct. 

Perct. 

0 

0.89 

6.71 

0 

■     .51 

2.26 

0 

.57 

2.79 

0 

3.23 

24.34 

0 

1.19 

6.29 

0 

2.06 

10.11 

Total 
nitro- 
gen. 


ON  FRESH   BASIS. 


1741 

n.'so 

1745 


1741 
1750 
1745 


Beef,  round,  uncooked 

Beef,  round,  cooked  <i 

Broth  (percent  uncooked  meat) 

ON  WATER-FKEE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  " 

Broth(  percent  uncooked  meat) 


Perct. 


Per  ct. 

2.80 

.24 

.33 


10.15 

.57 

1.20 


Per  ct. 

1.24 

.72 

.82 


4.50 
1.68 
2.98 


Per  ct. 

1.78 

.79 

1.07 


6.46 
1.86 
3.87 


Per  ct. 

0.846 

.270 

.316 


3.071 

.631 

1.146 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON   FRESH   BASIS. 


1741     Beef,  roiuid,unc<v)ked 

17,50  I  Beef,  roun<i,  cooked" 

1745  ]  Brothtporcent  uni'ookedmcat) 


ON   WATER-FREE  BASIS. 


1741 
17.50 
1745 


Beef,  round,  uncooked 

Beef,  round,  cooked" 

Broth(pcrcciit  uncooked  meat) 


16.11 

33.04 

.10 


58.51 

77.17 

.36 


4.  52 
7.74 
2.48 


16.41 
18.08 
9.00 


0.17 
.  22 


.62 
.51 
.01 


20.80 

41.00 

2.58 


75.54 
96.76 
9.37 


2.  .578 

6. 286 

.016 


9.362 

12. 347 

.057 


a  Cooked  meat  from  sample  No.  1745. 
Tablk  7<S. — Results  of  cooking  {browned  in  fat,  tlien  boiled)  experiment  No  135. 


Labo- 

Distribution of  uutrient.s. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1745 

Weight  of  nutrients: 

In  cooked  meat 

Grams. 
320. 65 
385. 69 
706.34 

Per  cent. 
45. 40 
54.60 

38.57 

Grams. 

186.59 

1.29 

190.88 

Per  cent. 
97.75 
2.25 

.43 

Grams. 
4.04 
8.19 
12.23 

Per  cent. 
33.03 
66.97 

.82 

Grams. 
4.43 
10. 66 
15.09 

Per  cent. 
29.  36 
70.64 

1.07 

Grams. 
43.40 
24. 79 
68.19 

Per  cent. 
63. 65 
36.35 

2. 48 

Grams. 
4  09 

1745 

In  broth 

5  70 

1741 

In  uncooked  meat 

9  79 

1745 

Proportion  of  nutrients: 

Per  ct. 
41.78 

58.22* 

1745 

In  broth 

1745 

In    broth    on    basi.s   of    total 
weight  of  uncooked  meat . . . 

..57 

Cooking  Experiment  No.  136. 

The  fourth  1,000-gram  portion  of  beef  round  (sample  No.  1746),  in 
the  form  of  2- inch  cubes,  was  first  browned  or  sauteed  in  31  grams  of 
beef  fat  for  fifteen  minutes,  and  while  still  hot  was  transferred  to 
2,000  cubic  centimeters  of  boiling  distilled  water.  The  same  precau- 
tions were  used  as  in  the  preceding  experiment  to  transfer  the  sauteed 
meat  without  loss  from  the  f  17 ing  pan  to  the  vessel  in  which  it  was 
boiled.  The  meat  was  further  cooked  by  maintaining  the  temperature 
of  the  water  as  near  the  boiling  point  as  possible  for  ten  minutes  and 
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tluMi  iillowino-  it  to  drop  to  85-  C,  keepin<r  it  at  this  point  until  the 
total  lime  of  oookiiio-  e([ualed  throe  hours. 
The  losses  in  weio-ht  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  1, 000.  00 

Weight  of  meat  after  cooking do 557.  76 

Loss  in  weight  in  cooking do 442.  24 

Loss  in  weight  in  cooking per  cent. .  44.  22 

Tables  79  and  80  g-ive  the  details  of  the  experiment. 

Table  79. — Constituents  of  uncooked  meats,  rooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  experiment  No.  136. 

A.  TOTAL  NUTRIENTS   IN   ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Fat. 

nitro- 
gen. 

1741 
1746 

ON  FRESH   BASIS. 

Beef,  round,  uncooked 

Per  ct. 
72.46 
56.50 

Per  ct. 

18.91 

34.13 

.35 

68.66 

78.46 

1.25 

Per  ct. 

1.24 

.73 

.84 

4.50 
1.68 
3.03 

Per  ct. 

1.78 

.91 

1.10 

6.46 
2.09 
3.98 

Per  ct. 
4.52 
7.12 
1.62 

16.41 
16.37 
5.88 

Per  ct. 

1.06 

.70 

.61 

3.85 
1.61 
2.20 

Per  ct. 

27. 51 

43.59 

4.52 

99.88 

100.21 

16.34 

Per  ct. 

3.424 

6.696 

.323 

12  433 

1746 
1741 

Brotln  percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 

Beef,  round,  luicooked 

1746 

Beef,  round,  cooked 

13  094 

1746 

Broth  (percent  uncooked  meat) 

1.172 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1741 
1751 
1746 


1741 
1751 
1746 


ON  FRESH    BASIS. 


Beef,  round,  uncooked 

Beef,  round ,  cooked  a 

Broth(  percent  uncooked  meat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  ( percent  uncooked  meat) 


2.80 
.15 
.21 


10. 15 
.35 
.77 


1.24 
.73 

.84 


4.50 
1.68 
3.03 


1.78 

.91 

1.10 


6.46 
2.09 
3.98 


0.89 
.51 
.61 


3.23 
1.17 
2.19 


6.71 
2.30 
2.76 


24. 34 
5. 29 
9.97 


0.846 
.260 
.?02 


3.071 

.597 

1.096 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1741 
1751 
1746 


1741 
1751 
1746 


ON   FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  (per  cent  uncooked  meat) 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  (percent  uncooked  meat ) 


16.11 

33.98 

.14 


58.51 
78.11 


4.52 
7.12 
1.62 


0  16. 41 
0  16. 37 
0       5. 


0.17 
.19 


.62 

.44 
.01 


20.80 

41.29 

1.76 


75.54 

94.92 

6.37 


2.578 

5.436 

.021 


9.362 

12. 497 

.076 


a  Cooked  meat  from  sample  No.  1746. 


79 


Tahlk  so. — JliKullx  of  cookinij  [browned  infal,  then  cooked)  experhiicnt  Xo.  VHi. 


Lubo- 
nitorv 

No.  ■ 


Iiistril)iitii)ii  111"  niitrifiits. 


Weight  of  nutrients: 

1746  In  cooked  meat 

174t;  Iubrot)i 

1741  In  uncooked  meat. 


I  Proportion  of  initrients: 

1746  '  In  c(X)ked  meat 

174f>  In  broth 

17J6  In    broth    on    ba.sis   of    total 

weight  of  uncooked  meat... 


Grams. 
315.13 
397. 2t) 
712.39 

Per  rent. 
14.24 


Proteid. 


Grams. 

190. 3ti 

3.45 

193. 81 

Per  rent. 
98.  2j 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Grams. 
4.07 
8.35 
12. 42 

Per  cent. 
32.77 
67.23 

.84 


Non- 
nitrog- 
enous. 


Orams. 
5.08 
10.95 
16.03 

Per  cent. 
31.69 
68.31 


Fat. 


Ash. 


Grams. 
39.71 
16.18 
55. 89 

Per  cent. 
71.05 
28.95 


Gram  J. 
3.90 
6.06 
9.95 

Per  ct. 
39.20 
60.80 


Series  XII. — Experiments  Nos.  137-140. 

The  chief  ()))j(H-t  of  this,  iis  of  the  precodinj^  sorites,  was  to  study  the 
iiitiuenceof  previous  browning  ()f  iiu>ats(l)  upon  the  nature  and  ((luintit}^ 
of  the  losses  and  (2)  upon  the  chemical  composition  and  nutritive  value 
of  boiled  meats.  Lean  beef  round  from  which  all  bone,  oristl(%  and 
lumps  of  vi.sil)le  fat  had  ])een  removed,  was  cut  into  2- inch  cul)es, 
thoroughly  mixed,  and  divided  into  live  portions,  four  (samples  Nos. 
175-1:  to  1757)  for  cooking  and  one  (No.  1753)  for  analysis. 

Cooking  Experiment  No.   137. 

In  this  test  the  weighed  beef  (sample  No.  1754)  was  placed  in  2,000 
cubic  centimeters  of  cold  water  and  the  water  gradually  heated,  the 
flame  being  so  regulated  that  at  the  end  of  the  iirst  hour  the  tempera- 
ture had  reached  85'-^  C.  The  cooking  was  continued  at  this  tempera- 
ture for  three  hours.  The  broth  from  the  cooked  meat  before  diluting 
equaled  l,Si>0  cubic  centimeters. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  900. 00 

Weight  of  meat  after  cooking do 481.  82 

Loss  in  weight  in  cooking do 418. 18 

Loss  in  weight  in  cooking per  cent. .     46.  46 

The  results  of  the  experiment  are  shown  in  detail  in  Tables  81  and  82. 
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Table  S\.— Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  vater,  exjjeriment  No.  137. 

A.    TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  material. 


Water. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enou.s. 


Non- 
nitrog- 
enous. 


Total 

Fat. 

Ash. 

solid 
matter. 

Per  ct. 

Perct. 

Per  ct. 

4.24 

1.07 

27.17 

6.80 

.70 

44.31 

.86 

.60 

3.92 

16.09 

4.06 

103. 11 

15.54 

1.60 

101.25 

3.28 

2.27 

14.88 

1753 
1754 
1754 


1753 
1754 
1754 


ON  FRESH  BASIS. 

Per  ct. 

Beef,  round,  uncooked 73. 65 

Beef,  round,  cooked 56. 24 

Broth  (percent  uncooked  meat) 

ON  WATER-FREE   BASlS. 

Beef,  round,  uncooked ; 

Beef,  round,  cooked i 

Broth(percent  uncooked  meat) 


Per  ct. 

19.23 

35. 21 

.54 


72. 98 
80.46 
2.05 


Per  ct. 
1.11 

.78 
.86 


4.21 
1.78 
3.27 


Per  ct. 

1.52 

.82 

1.06 


5.77 

1.87 
4.01 


B.    NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


17.53 

1758 
1754 


1753 

1758 
1754 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cookeda 

Broth(percent  uncooked  meat) 


ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked" 

Broth(percent  uncooked  meat) 


2.39 
.20 
.17 


9.09 
.46 
.66 


1.11 
.78 


4.21 
1.78 
3.27 


1.52 

.82 

1.06 


5.77 
1.87 
4.01 


0.92 
.55 
.59 


3.47 
1.25 
2.25 


5.94 
2.35 

2.68 


22.  .54 

5.36 

10.19 


C.    NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1763 

ON  FRESH  BASIS. 

16.84 

35.01 

.37 

63.89 

80.00 

1.39 

0 
0 
0 

0 
0 
0 

0 
0 
0 

0 
0 
0 

4.24 
6.80 

.86 

16.09 
15.54 
3.28 

0.15 
.15 
.01 

..59 
.35 
.02 

21.23 

41.96 

1.24 

80.57 
95.89 
4.69 

2.694 

1758 

5.602 

1754 
1753 

Broth  (percent  uncookedmeat) 

ON  AVATER-FREE  BASIS. 

Beef  round,  uncooked 

.059 
10.223 

1758 

12. 801 

1754 

Broth  (percent  uncooked  meat) 

.224 

a  Cooked  meat  from  sample  No.  1754. 
Table  82. — Residts  of  cooking  (boiling)  e.rperiment  No  137. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

.     Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1754 

Weight  of  nutrients; 

Oramg. 
270. 98 
382. 90 
653.88 

Per  cent. 
41.44 
58.56 

42.54 

Grams. 

169. 65 

4.87 

174. 52 

Per  cent. 
97.21 
2.79 

.54 

Grams. 
3.76 
7.75 
11.51 

Per  cent. 
32.67 
67.33 

.86 

Grams. 

3.95 

9.51 

13.46 

Per  cent. 
29.35 
70.65 

L06 

Grams. 

32. 76 

7.77 

40.53 

Per  cent. 
80.83 
19.17 

.86 

Grams. 
3.37 

1754 

5.38 

1753 

In  uncooked  meat 

8.76 

1754 

Proportion  of  nutrients: 

In  cooked  meat 

Per  ct. 

38.51 

1754 

61.49 

1754 

In    broth   on    basis   of   total 
weight  of  uncooked  meat . . . 

.60 
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Cooking  Experiment  No.  138. 

Tlie  .second  portion  of  beef  round  (sample  No.  1755),  cut  into  2-inch 
cubes,  was  placed  in  2,(»(»0  cubic  centimeters  of  cold  water,  the  tem- 
perature bein*;-  in  one  hour  oniduall}'  increased  to  the  boilino-  point  of 
water,  and  the  cookino-  continued  at  this  temperature  for  three  hours. 
The  broth  from  the  cooked  meat  before  dilutin<;-  etjualed  1,500  cubic 
centimeters. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weiglit  of  meat  before  cooking grains. .  900.  00 

Weight  of  meat  after  cooking "lo 48o.  o4 

Loss  in  weight  in  cooking do 416.  (56 

Loss  in  weight  in  cooking per  cent. .     40.  oO 

The  detailed  results  of  the  experiment  are  shown  in  Tables  83  and  84. 

Tablk  So. — Constituents  oj'  uncooked  meats,  cooked  mealK,  and  broths,  soluble  and  insoluble 
in  cold  ivater,  experiment  So.  138. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 
No. 


Kind  of  material. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


A.sh. 


Total 

solid 

matter. 


Total 
nitro- 
gen. 


1753 

1755 
1755 


1753 

17.'S5 
175.5 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked 

Broth(  percent  uncookedmeat) 

ON  WATER-FREE  BASIS. 


Per  ct. 
73. 65 
,50.20 


Per  ct. 
19.23 
35. 11 

.57 


Beef,  round,  uncooked 72. 98 

Beef,  round,  cooked [ 80.16 

Broth  (percent  uncookedmeat)  1 2. 18 


Per  ct. 
l.U 

.74 

.89 


4.21 
L69 
3.38 


Per  ct. 

1..52 

.90 

1.00 


5.77 
2.06 
4.03 


Per  ct. 
4.24 
7.35 
1.62 


16.09 
16.78 
6.13 


Per  ct. 

1.07 

.71 

.03 


4.06 
1.62 
2.40 


Per  ct. 

27.17 

44.81 

4.77 


103.11 
102. 31 

18.12 


Per  ct. 
3.433 

6.857 
.377 


13.028 

13. 372 

1.4cl 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


17,53 
17.59 
1755 


1753 
1759 
1755 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked« 

Broth(percentuncookedmeat) 

ON  WATER-FREE  BASIS. 

I 

Beef,  round,  uncooked 

Beef,  round.  Cooked  a 

Broth(percentuncookednieat) 


2.39 

1.11 

1..52 

0 

0.92 

5.94 

.44 

.74 

.90 

0 

.42 

2.50 

.26 

.89 

1.06 

0 

.63 

2.84 

9.09 

4.21 

5.77 

0 

3.47 

22.54 

1.00 

1.69 

2.06 

0 

.96 

5.71 

.98 

3.38 

4.03 

0 

2.40 

10.79 

0.739 
.309 
.327 


2.805 
.706 
1.240 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


ON  FRESH  BASIS. 

1753 

16.84 

34.67 

.31 

0 
0 
0 

0 
0 
0 

4.24 
7.35 
1.62 

0.15 
.29 

21.23 

42.31 

1.93 

2.094 

1759 

5.548 

1755 

Broth(percentuncookedmeat) 

.050 

ON  WATER-FREE  BASIS. 

1753 

63.89 

79.16 

1.20 

0 
0 
0 

0 
0 
0 

16.09 
16.78 
6.13 

.59 
.66 

80.57 

96.60 

7.33 

10.223 

1759 

12. 666 

1755 

Broth(perGentuncookedmeat) 

.191 

11480— No.  162- 


a  Cooked  meat  from  sample  No.  1755. 
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Table  84. — Results  of  cooking  {boiling)  experiment  No.  1S8. 


Labo- 

Distribution of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Asb. 

1755 

Weight  of  nutrients: 

In  cooked  meat 

Grams. 
271. 64 
373. 69 
645. 33 

Per  cent. 
42.09 
57.91 

41.52 

Grams. 

169. 70 

5.16 

174.86 

Per  cent. 
97.05 
2.95 

.67 

Grams. 
3.58 
8.01 
11.69 

Per  cent. 
30.89 
69. 11 

.89 

Grams. 
4.35 
9.56 
13.91 

Per  cent. 
31.27 
68.73 

1.06 

Grams. 
35.53 
14.54 
50.07 

Per  cent. 
70.96 
29.04 

1.62 

Grams. 
3.43 

1755 

5.70 

1753 

9.13 

1755 

Proportion  of  nutrients: 

Per  ct. 
37.57 

1755 

62.43 

1755 

In  broth    on    basis   of    total 
weight  of  uncooked  meat. . . 

.63 

Cooking  Experiment  No.  139. 

The  third  weighed  portion  of  the  beef  round  (sample  No.  1756),  in 
the  form  of  2-inch  cubes,  was  browned  or  sauteed  in  6.5  grams  of  beef 
fat  for  five  minutes,  and  while  still  hot  it  was  transferred  to  2,000 
cubic  centimeters  of  cold  water,  care  being  taken  to  include  all  the 
browned  material  from  the  fr^^ng  pan.  The  water  was  then  slowly 
heated,  the  temperature  at  the  end  of  an  hour  being  85°  C.  The  cook- 
ing was  continued  at  this  temperature  for  three  hours.  The  volume 
of  the  broth  from  the  cooked  meat  before  diluting  equaled  1,740  cubic 
centimeters. 

The  losses  in  weight  in  cooking  were  as  follows: 

Weight  of  meat  before  cooking '. . .  .grams. .  900. 00 

Weight  of  meat  after  cooking do 518.  20 

Loss  in  weight  in  cooking do 381. 80 

Loss  in  weight  in  cooking per  cent. .  42. 42 

Tables  85  and  86  give  the  results  of  the  experiment  in  detail. 

Table  85. — Const'duentH  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
in  cold  water,  e.vperlment  No.  139. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  material. 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

.solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1753 
17.56 

ON  FRESH  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 

Per  ct. 
73.65 
57.22 

Per  ct. 

19.23 

32.84 

.32 

72.98 

76.76 

1.21 

Perct. 

1.11 

.75 

.87 

4.21 
1.75 
3.30 

Per  ct. 

1.52 

.75 

1.06 

5.77 
1.76 
4.02 

Per  ct. 
4.24 
8.00 

.58 

16.09 
18.70 
2.22 

Perct. 

1.07 

.67 

.61 

4.06 
1..57 
2.33 

Perct. 

27.17 

43.01 

3.44 

103.11 
100. 53 
13.08 

Perct. 
3.433 
5. 495 

1756 
1753 

Broth(percentuncooked  meat) 

ON   WATER-FREE  BASIS. 

.330 
13.028 

1756 
1756 

Beef,  round,  cdokcd 

Broth  (percent  uncooked  meat) 

12.  845 
1.253 
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Table  85. — Coiistituenti  of  uncooked  meats,  cooked  meats,  and  broths,  solutile  and  insoluhle 
in  cold  ir(tter,  e.rperimenl  No.  139 — Continued. 

B.  XITRIEXTS  SOLUBLE  IN  COLD  WATER. 


Labo- 
ratory 

No. 


Kind  of  materiiil. 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


Totjxl 

solid 

matter. 


Total 
nitro- 
gen. 


1753 
1760 
1756 


1753 
17G0 
1756 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  « 

Broth  (percent  uncookedmeat) 

ON   WATER-FREE  BASIS. 


Per  ct. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  (per  ceutuncookedmeat) 


Percl. 
2.39 

.17 
.17 


9.09 
.40 
.66 


Per  ct. 

1.11 

.75 

.87 


4.21 
1.75 
3.30 


Per  ct. 

1.52 

.75 

1.06 


.5.77 
1.75 
4.02 


Perot. 
0 
0 
0 


Per  ct. 

0.92 

.50 

.61 


3.47 
1.16 
2.32 


Per  ct. 
6.94 
2.17 
2.71 


22.54 
6.06 
10.29 


Per  ct. 

0.739 

.268 

.306 


2. 805 
.626 
1.163 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1760 
1756 


17.53 
1760 
1756 


ON  FRESH  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  « 

Broth(percent  uncookedmeat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round ,  cooked  " 

Broth(percentuueooltedmeat) 


16.84 

32. 67 

.15 


63.89 

76.36 

.56 


4.24 

8.00 

..58 


16.09 
18.70 
2.22 


0.15 
.17 


.59 
.41 
.01 


21.23 

40.84 

.73 


80.57 
95.47 
2.79 


2.694 

5.227 

.024 


10. 223 

12.219 

.090 


a  Cooked  me&t  from  sample  No.  1756. 
Table  86. — Eesults  of  cooking  {browned  in  fat,  then  cooked)  experiment  No.  1.39. 


Distribution  of  nutrients. 

Water. 

Proteid. 

Organic  extract- 
ives. 

Fat. 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1766 

Weight  of  nutrients: 

Grams. 
296. 51 
350. 79 
647.30 

Per  cent. 
45. 81 
.54.19 

38.98 

Grams. 

170. 18 

2.89 

173. 05 

Per  cent. 

98.34 

1.66 

.32 

Grams. 
3.89 

7.84 
11.73 

Per  cent. 
33.16 
66.84 

.87, 

Grams. 
3.89 
9.53 
13.42 

Per  cent. 
28.90 
71.10 

1         1.06 

Grams. 

41.46 

5.25 

46.71 

Per  cent. 
88.76 
11.24 

.58 

Grams. 
3.47 

175G 

5.52 

1753 

8.99 

1756 

Proportion  of  nutrients: 

Per  ct. 
38.60 

1756 

61.40 

1756 

In    broth    on    basis   of    total 
weight  of  uncooked  meat . . . 

.61 

Cooking  Experiment  No.  140. 

The  fourth  weighed  portion  (sample  No.  1757)  of  2-inch  cubes  of 
beef  round,  was  browned  or  sauteed  in  7  grams  of  beef  fat  for  five 
minutes,  and  then  while  hot  it  was  transferred  to  2,000  cubic  centi- 
meters of  cold  water,  care  being-  taken  to  include  all  browned  material 
adhering  to  the  fr3dng  pan.  One  hour  was  required  to  gradually 
increase  the  temperature  to  that  of  boiling  water,  and  the  cooking  was 
continued  at  this  temperature  for  three  hours.  The  volume  of  the 
final  broth  before  diluting  equaled  1,260  cubic  centimeters. 
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The  losses  in  weight  in  cooking  were  as  follows: 

AVeight  of  meat  l)efore  cooking grams. .  900. 00 

Weight,  of  meat  after  cooking do 495.  72 

Loss  in  weight  in  cooking do 404.  28 

Loss  in  weight  in  cooking per  cent. .     44.  92 

The  detailed  results  of  the  experiment  are  giv^en  in  Tables  87  and  88. 

Table  87. — Constituents  of  uncooked  meats,  cooked  meats,  and  broths,  soluble  and  insoluble 
'in  cold  ivater,  experiment  No.  140. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 

Kind of  taaterial. 

Wate'r. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 

ratory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1753 
1757 

ON  FRESH  BASIS. 

Beef,  round,  uncooked 

Beef,  round,  cooked 

Per  ct. 
73.65 
56.45 

Per  ct. 

19.23 

35.01 

.37 

72.98 

80.39 

1.41 

Per  ct. 
1.11 

.79 
.89 

4.21 
1.81 
3.39 

Per  ct. 

1..52 

.91 

1.08 

b.n 
2.09 
4.11 

Per  ct. 

4.24 

6.83 

.65 

16.09 
15.68 
2.46 

Per  ct. 

1.07 

.70 

.64 

4.06 
L61 
2.41 

Per  ct. 

21. n 

44.24 

3.63 

103.11 

101.68 

13.78 

Per  ct. 
3.433 
5  865 

1757 
1753 

Broth  ( per  cent  uncooked  meat ) 

ON  WATER-FREE  BASIS. 

Beef ,  round, uncooked 

.345 
13  028 

1757 

Beef,  round,  cooked 

13  444 

1757 

Broth(percentuucookedmeat) 

1.311 

B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1753 
1761 
1757 


1753 
1761 
1757 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth(percentuncookedmeat) 

ON  WATER-FREE  BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth  (percentuncooked  meat) 


2.39 
.49 
.25 


9.09 

1.13 

.93 


1.11 
.79 


4. 21 
1.81 
3.39 


1.52 

.91 

LOS 


5.77 
2.09 
4.11 


0.92 
..=>2 
.63 


3.47 
1.20 
2.40 


5. 94 
2.71 
2.85 


22.54 
6.23 
10.83 


0.739 
.332 
.32:3 


2.  805 
.763 
1. 235 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


1753 
1761 

1757 


1753 
1761 
1757 


ON  FRESH   BASIS. 


Beef,  round,  uncooked 

Beef,  round,  cooked  a 

Broth(percentuncooked  meat) 


ON   WATER-FREE^ASIS. 


Beef,  round,  uncooked  .' 

Beef,  round,  cooked  " 

Broth(percentuncookedmeat) 


16.84 
34.. 52 

.12 


63.89 

79.26 

.48 


4.24 

6.83 

.65 


16.09 
15.68 
2.46 


0.15 
.18 
.01 


21.23 
41.  53 

.78 


80.57 

95. 3;) 

2.95 


2.  691 

5.  523 

.020 


10.  223 

12. 681 

.076 


"Cooked  meat  from  sample  No.  1761. 
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Table  8S. — 7v^.<!u//s  of  cooking  {hrmLmed  in  fat,  then  hailed)  experiment  No  14O. 


Labo- 
ratory 
No. 


Distribution  of  nutrients. 


Water. 


Proteid. 


Organic  extract- 
ives. 


Nitrog- 
enous. 


Non- 
nitrog- 
enous. 


Fat. 


Ash. 


1757 
17.=>7 
1753 


Weight  of  nutrients: 

In  cooked  meat 

In  broth 

In  uncooked  meat  

Proportion  of  nutrients: 

In  cooked  meat 

In  brotli 

In    broth  on    basis   of    total 
weight  of  uncooked  meat.. 


Grams. 
279. 83 
371. 60 
651. 43 

Per  cent. 
■12.% 
57.04 

41.29 


Orams. 

173.55 

3.34 

176.89 

Per  cent. 

98.11 

1.89 

.37 


Grams. 

3.92 

8.03 

11.96 

Per  cait. 
32.80 
67.20 


Grams. 
4.51 
9.75 
14.26 

Per  cent. 
31.63 
68.37 


Grams 
33.8a»| 
5.84 
39.70 

Per  cent. 
85.29 
14.71 

.65 


Gram^. 
3.47 
5.72 
9.19 

Per  ct. 
37.76 
62.24 

.64 


MEATS   COOKED    BY   BROILING— DIFFERENCE    IN    SURFACE  AND 
INTERIOR  OF  SAMPLE. 

Series  XIII. — Experiment  No.  1.57. 

The  special  objects  of  this  experiment  were  (1)  to  determine  if  pos- 
sible how  the  cooking  of  meat  by  broiling  developed  Havor,  and  (2) 
to  find  out  the  nature  of  the  chemical  changes  resulting  when  meats 
are  thus  cooked.  A  steak  1.75  inches  thick,  the  fourth  cut  taken  from 
the  sirloin  from  an  animal  said  to  })e  a})Out  two  years  old,  was  cooked 
by  gas  broiling  for  twenty  minutes.  "When  cold  the  cooked  meat 
was  freed  from  visible  fat  and  divided  into  three  portions  as  follows: 
The  thin,  browned,  outer  surface  (sample  No.  1087)  was  cut  awa}"  with 
a  sharp  knife,  as  little  as  possible  of  the  gray  layer  immediately  under- 
neath being  removed  with  it.  It  had  an  agreeable  meaty  flavor,  sug- 
gesting the  savory  odors  given  off  from  broiling  or  roasting  meat, 
though  it  seemed  rather  diy.  For  the  second  sample  (No.  1698)  the 
gray  layer,  about  one-fourth  of  an  inch  thick  in  depth,  next  the  outer 
brown  surface  was  removed.  This  .sample  had  a  more  pronounced  and 
pleasing  flavor  than  sample  No.  1687  or  the  inner  portion,  No,  1689. 
It  seemed  to  have  lost  some  of  the  uncooked  taste  of  the  interior 
portion  and  to  have  acquired  a  little  of  the  savoriness  of  the  outer 
browned  surface. 

The  inner  portion  of  the  steak  (sample  No.  1689)  which  was  left  after 
removing  the  outer  layers  was  decidedly  underdone,  or  rare,  and  had  a 
very  pleasant,  fresh,  meaty  flavor  and  odor,  in  these  respects  more 
nearly  resembling  uncooked  meat  than  the  outer  or  the  middle  la3'er. 
These  three  samples  and  a  portion  of  the  uncooked  meat  were  anal3^zed. 

The  losses  in  weights  during  cooking  were  as  follows: 

Weight  of  meat  before  cooking grams. .  2, 452.  23 

Weight  of  meat  after  cooking do 1,  991.  55 

Loss  in  weight  in  cooking do 460.  68 

Loss  in  weight  in  cooking per  cent..  18.  79 

The  results  of  the  experiments  are  shown  in  detail  in  Table  89. 
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Tabt.e  89. — Comtitnenifi  ofvncooked  meats  and  cooked  meats  soluble  and  insnhihle  m  cold 

water,  experiment  No.  157. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCK. 


Labo- 
ratory 
No. 


1685 
1687 


1688 
1689 


1685 
1687 


1688 
1689 


Kind  of  material. 


ON  FBESH   BASIS. 


Beef,  sirloin,  uncooked 

Beef,  sirloin,  cooked,  browned 

surface 

Beef,  material  next  browned 

surface 

Beef,  inner  portion 


ON   WATER-FREE  BASIS. 


Beef,  sirloin,  uncooked 

Beef,  sirloin,  cooked,  browned 

surface 

Beef,  material  next  browned 

surface 

Beef,  inner  portion , 


Per  ct. 
60. 39 


62. 68 
70. 23 


Pro- 
teid. 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 
16.07 


23. 44 
20. 28 


40.57 
47.62 


62.81 
68.12 


Per  ct. 
0.84 


1.36 


1.15 
1.14 


2.12 
2.64 


3.08 
3.83 


Non- 
nitrog- 
enous. 


Per  ct. 
1.39 


1.73 


1.75 
1.66 


3.51 
3.36 


4.69 

5.58 


Fat. 


Per  ct. 
20.89 


23.70 


11.20 
7.45 


52.74 
45.99 


30. 01 
25. 03 


Ash. 


Per  ct. 
1.11 


1.33 


L18 
1.02 


J.  80 

2.58 

3.16 
3.43 


Total 

solid 

matter. 


Perct. 
40.30 


38.72 
31.55 


101. 74 
102. 19 


103. 75 
105. 99 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1685 
1687 


1688 
1689 


1685 
1687 


1688 
1689 


ON  FRESH   BASIS. 


Beef,  sirloin,  uncooked 

Beef,  sirloin,  cooked,  browned 

surface 

Beef,  material  next  browned 

surface 

Beef,  inner  portion 


ON  WATER-FREE   BASIS. 


Beef,  sirloin,  uncooked 

Beef,  sirloin,  cooked,  browned 

surface 

Beef,  material  next  browned 

surface 

Beef,  inner  portion 


1.81 
.52 


.72 
1.21 


4.57 
LOl 


1.93 
4.06 


0.84 
1.36 


1.15 
1.14 


2.12 
2.64 


3.08 
3.83 


1.39 
1.73 


1.75 
1.66 


3.51 
3.36 


4.69 
5.58 


0.77 
1.04 


1.04 
.92 


1.94 
2.02 


2.79 
3.09 


4.81 
4.65 


4.66 
4.93 


12.14 
9.03 


12.49 
16.56 


C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER 


1685 

ON  FRESH  BASIS. 

14.26 

24.02 

22.72 
19.07 

36.00 

46.61 

60. 88 
64.06 

0 

0 

0 
0 

0 
0 

0 

0 

0 

0 

0 
0 

0 

0 

0 
0 

20. 89 

23. 70 

n.20 
7.45 

52.74 

45.99 

30.01 
25. 03 

0.34 

.29 

.14 
.10 

.86 

.56 

.37 
.34 

35.49 

48.01 

34.06 
26.62 

89.60 

93.16 

91.26 
89.43 

2.281 

1687 

Beefi  .sirloin* cooked,  browned 

3.843 

1688 

Beef,  material  next  browned 

3.635 

1689 

3.051 

1685 

ON  WATER-FREE  BASIS. 

5.760 

1687 

Beef!  sirloin,  cooked,  browned 

7.458 

1688 

Beef,  material  next  browned 

9.740 

1689 

10. 249 
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meat  juice  and  meat  fiber  cooked  in  different  ways. 
Series  XIV.^Expeuimexts  Nos.  148,  149. 

The  object  of  this  series  was  (1)  to  dotennine,  if  possil)!*',  whether  it 
is  the  soluble  or  the  insoluble  constituents  of  meats  which  upon  cook- 
ini,^  are  so  chanjjfed  as  to  produce  the  characteristic  flavor  of  cooked 
meats,  and  (2)  to  learn  whether  or  not  the  insoluble  constituents  of 
meat  are  made  solul)le  by  the  process  of  cooking.  No  experiments 
of  this  nature  liave  been  tluis  far  reported  in  connection  with  the 
nutrition  investigations  made  in  this  laboratory.  Fresh  U'an  ))eef 
round,  from  which  all  bone,  gristle,  and  visible  fat  were  removed,  was 
selected.  The  entire  cut,  weighing  about  .">  poutids,  was  divided  into 
strips  and  then  passed  through  a  sausage  mill  four  times,  lu'lng  mixed 
well  after  each  grinding.  A  sample  (No.  1677)  of  the  thoroughly  mixed 
meat  was  reserved  for  analysis,  the  results  of  whicli  are  given  in  the 
tables  in  connection  with   cooking  experiment  No.  I-IH  (pp.  IHMM). 

The  remainder  of  the  finely  divided  meat  was  used  for  the  prepara- 
tion of  meat  juice  and  meat  Kl)er,  as  follows:  The  entir(>  (juantity, 
about  4.5  pounds,  was  placed  in  a  compound  screw  press,  in  portions 
weighing  about  1.75  pounds  each,  and  subjected  to  as  nuich  i)ressure 
as  possible.  Al)out  700  cubic  centimeters  of  meat  juice  were  obtained. 
The  meat  liber  was  now  thoroughly  moistened  with  cold  distilled 
water  (700  cubic  centimeters),  intimately  mixed  ])y  kneading  with 
the  hands  for  thirty  minutes,  and  again  pressed,  yielding  about  800 
cubic  centimeters  of  liquid.  The  material  remaining  in  the  press 
w^as  again  moistened  with  water  (700  cubic  centimeters)  and  pressed, 
wdien  about  900  cubic  centimeters  of  li<iuid  were  recovered.  The  three 
quantities  of  liquid  thus  removed  were  combined,  making  2,300  cubic 
centimeters  in  all,  diluted  with  water  to  2,500  cubic  centimeters, 
thoroughly  mixed,  set  aside,  and  designated  sample  No.  1678.  The 
meat  liber  left  after  pressing  out  the  juice  (sample  No.  1679)  was  used 
for  cooking  experiment  No.  149. 

Cooking  Experimext  No.  148. 

The  meat  juice  (sample  No.  1678)  w^as  divided  into  six  portions  of 
400  cubic  centimeters  each.  One  portion  of  the  fresh  juice  was  sub- 
jected to  complete  analysis  in  triplicate,  the  results  ol)tained  being- 
given  in  Tables  Nos.  90  and  91.  The  results  have  been  calculated  to 
show  the  amount  of  the  difl;erent  kinds  of  nitrogenous  constituents 
and  the  total  quantity  of  proximate  constituents  in  2,500  cubic  centi- 
meters of  the  meat  juice. 
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Table  90. —  Wrights  in  grams  of  the  different  forms  of  nitrogen  in  the  2,500  cubic  centi- 
meters of  expressed  beef  juice,  experiment  No  148. 


In  unfiltered  juice. 

In  filtered  juice. 

Laboratory  No. 

Total 
nitro- 
gen. 

Insoluble 
nitrogen. 

Soluble 
nitrogen. 

Coagu- 
lated by 
heat. 

Precipi- 
tated by 
ZnS04. 

Proteid 
nitrogen. 

Nonpro- 
teid  ni- 
trogen. 

Precipi- 
tated by 
bromiri 
directly. 

167Sa  

Grams. 
9.629 
9.339 
9.700 

Gram. 

0.304 

.326 

.350 

Grains. 
9.325 
9.013 
9.350 

Grams. 
5.824 

5.889 
5.891 

Gram. 
D.  158 
.145 
.265 

Grams. 
5.982 
6.034 
6.156 

Grams. 
3.343 
2.979 
3.194 

Grams. 
4.721 

1678b 

4.742 

1678c     

Average 

9.556 

.327 

9.229 

5. 868 

.189 

6.057 

3.172 

4.732 

Table  91. — Weights  in  grams  of  the  nvlrients  in  the  2,500  cubic  centimeters  of  expressed 
beef  jvice,  experiment  No.  148. 


Organic  extractives. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 
nitrogen. 

Laboratory  No. 

Proteid. 

Nitroge- 
nous. 

Nonnitrog- 
enous. 

1678a  

Grams. 
39.288 

Grams. 
10.430 
9.294 
9.965 

Grams. 
16.845 
17.  394 
15. 331 

Grams. 
0 
0 
0 

Grams. 
11. 156 
10.  .531 
10. 812 

Gram^. 
77.  719 
76. 969 
76.781 

Grams. 
9.629 

1678b  

167,sc 

Average 

39. 750 
40.663 

9.339 
9.700 

39.900              9.896 

16. 527 

0 

10. 833 

77. 156 

9.556 

The  second  portion  of  the  meat  juice  (sample  No.  16T8a)  was  placed 
on  a  water  bath  and  heated  gradual]}'  to  65^  C.  B3'  the  time  the  tem- 
perature had  reached  52*^  C.  a  considerable  amount  of  coagulated 
albumin  had  separated,  and  the  liquid,  while  still  retaining  some  of  its 
original  color,  was  beginning  to  turn  brown.  At  55^  C.  almost  all 
the  red  color  had  disappeared  and  the  liquid  began  to  change  to  a 
grayish  In-own.  At  65°  C.  the  mixture  had  a  ver}-  disagreeable  alka- 
line taste,  which  "  puckered ''  the  tongue.  No  pleasant,  meaty  flavor 
could  be  detected.  The  temperature  was  maintained  at  65^  C.  for  one 
hour,  but  the  continued  cooking  at  this  low  temperature  produced  no 
noticeable  change  in  flavor.  For  a  comparison  of  the  tastes  of  the 
coagulated  cooked  residue  and  the  resulting  clear  filtrate,  see  the 
description  of  portion  No.  1678e,  page  89. 

The  third  portion  of  meat  juice  (sample  No.  1678b)  was  gradually 
heated  upon  the  water  bath  until  it  reached  a  temperature  of  85°  C, 
and  the  cooking  was  continued  at  this  temperature  for  one  hour. 
Careful  tests  of  the  precipitate  and  the  filtrate  did  not  show  an}'^  dif- 
ferences in  taste  or  odor  between  this  sample  and  No.  1678a  or  No. 
1678c  and  No.  1678e,  described  below,  cooked  at  about  100°  C. 

The  fourth  portion  of  meat  juice  (sample  No.  1678c)  was  cooked  with 
constant  stirring  for  one  hour  at  the  temperature  of  boiling  water 
upon  an  asbestos  mat  over  a  gas  flame.  The  mixture  was  not  notice- 
ably difl'erent  in  taste  from  that  obtained  with  sample  No.  1678a.  It 
was  filtered  to  remove  the  coagulated  material  and  washed  thoroughly 
with  hot  water.     The  precipitate  retained  the  characteristic  strongly 
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alkaline  tasto.     Tho  filtrate  had  only  a  sliuht  alkaline  taste  and  a  very 
slight  meaty  flavor. 

The  fifth  iiieasured  portion  of  meat  juice  (.sample  No.  lt)78d)  was 
plaeed  in  an  evaporating-  dish  and  carefully  and  slowly  evaporated 
nearly  to  dryness  on  a  hot  plate,  with  constant  stirring  during  the 
latter  part  of  the  process  to  prevent  browning.  Savory  odors  were 
given  ott'  before  evaporation  was  complete  and  a  thin  coating  of 
a  reddish-brown  material  was  noted  on  the  side  of  the  dish  at  the 
first  level  of  the  li(iuid.  After  evaporating  almost  to  dryness  the 
solid  matter  had  some  savory,  meaty  flavor,  but  the  alkaline  taste  was 
still  very  strong.  To  prevent  further  browning  of  the  savory  prod- 
ucts already  formed  the  solid  residue  was  transferred  to  a  clean  dish 
and  heated  at  130'^  C.  for  two  hours.  When  thoroughly  dried  the 
material  was  pounded  in  a  mortar  to  break  up  the  hard  lumps  and 
permit  uniform  browning.  The  resulting  product  was  a  dark,  reddish- 
brown,  granular  powder,  having  very  little  taste.  A  few  grams  added 
to  hot  water  colored  the  water  slightly  and  gave  to  the  solution  a  very 
slight  flavor.  The  alkaline  taste  still  persisted,  even  in  the  brown 
coating  produced  on  the  side  of  the  evaporating  dish. 

The  sixth  measured  portion  of  meat  juice  (sample  No.  IGTSe)  was 
boiled  for  one  hour  and  the  coagulated  and  cooked  proteid  removed 
by  filtration,  the  insoluble  residue  being  thoroughly  washed  with  hot 
water.  Upon  heating,  a  small  additional  quantity  of  coagulated  albu- 
min appeared  in  the  filtrate.  The  liquid  was  reduced  one-half  in 
volume,  again  filtered,  and  the  filtrate  further  evaporated.  The  con- 
centrated solution  had  still  a  very  slight  alkaline  taste,  accompanied 
by  a  slight  savory  odor  and  pleasant  flavor.  The  evaporation  was 
very  slowly  and  carefully  continued,  with  constant  stirring  in  such  a 
way  as  to  wash  down  the  brownish  colored  substance  formed  on  the 
side  of  the  dish,  and  at  the  same  time  the  sides  of  the  dish  were  pro- 
tected with  asbestos  paper  to  prevent  any  overbrowning.  When 
evaporated  until  of  a  rich  light-brown  color  and  sirupy  consistency, 
the  liquid  had  a  flavor  very  similar  to  that  of  commercial  meat  extract 
with  the  acid  taste  strongly  emphasized.  The  browning  was  con- 
tinued in  an  oven  at  130^  C.  until  the  material  had  acquired  a  rich 
dark-brown  color.  Very  little  odor  could  be  detected.  The  flavor 
seemed  to  be  somewhat  though  not  very  greatly  increased  by  the 
additional  heating  in  the  oven.  A  small  amount  of  the  material  dis- 
solved in  water  had  a  taste  which  closely  resembled  that  of  ordinary 
commercial  beef  extract  of  like  dilution. 

The  precipitate  obtained  from  sample  No.  1678e,  as  described  above, 
retained  its  strongly  alkaline  taste  even  after  being  well  washed.  It 
was  placed  in  an  evaporating  dish  and  heated  in  an  air  oven  at  130°  C. 
for  three  hours.  Both  odor  and  taste  were  somewhat  improved  by 
this  treatment,  the  alkaline  taste  seeming  a  little  less  strong  and  some 
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savoi'}^  odor  being  developed.  The  material  was  then  further  heated 
in  an  oven  at  130^  C.  until  it  was  thoroughly  dry,  and  was  then  iinel}' 
ground  in  a  mortar  to  insure  uniform  Ijrowning  and  again  heated. 
The  tinal  product  was  a  dry,  grajnsh-brown  or  black  granular  sub- 
stance, with  a  very  faint  odor  and  practically  tasteless.  A  few  grams 
added  to  distilled  water  and  ])oiled  did  not  cause  coloration  of  the 
water  or  yield  any  flavor. 

Cooking  Experiment  No.  149. 

In  this  experiment  the  residue  (No.  1679)  left  after  expressing  and 
dissolving  out  the  meat  juice  (see  p.  87)  was  thoroughly  mixed,  passed 
twice  through  a  sausage  mill,  again  thoroughl}'  mixed,  and  divided 
into  seven  approximately  equal  portions,  which  were  used  for  the  tests 
described  below. 

The  tirst  portion  (sample  No.  1679)  was  analyzed  without  further 
treatment,  the  results  being  given  with  the  other  details  of  the  experi- 
ment in  Tables  92,  93,  and  94. 

The  second  portion  (sample  No.  1679a),  weighing  208.1:1  grams,  was 
made  into  a  ball,  tied  in  cheese  cloth,  placed  in  a  beaker  containing 
417  cubic  centimeters  of  water  at  65^  C,  and  cooked  at  this  tempera- 
ture for  three  hours.  During  the  cooking  a  rather  faint  odor  some- 
what resembling  that  of  melted  fat  was  noticeable.  ^  At  the  end  of  the 
cooking  period  the  meat  fiber  was  removed  from  the  liquid  and  the 
flavor  of  each  tested.  The  cooked  meat  flber  was  rather  light  in  color 
and  had  a  ver}^  slight  alkaline  flavor  which  resembled  that  of  the  meat 
juice.  The  broth  or  liquid  in  which  the  extracted  meat  was  cooked 
had  a  reddish-yellow  tinge  and  very  little  flavor.  The  results  of  the 
analysis  of  the  cooked  meat  and  the  broth  are  given  in  Tables  93 
and  94.- 

The  third  portion  of  the  extracted  meat  (sample  No.  1679b),  weigh- 
ing 161.36  grams,  was  placed  in  a  beaker  containing  twice  its  weight 
(322  grams)  of  ])oiling  water,  the  temperature  of  the  water  reduced  to 
85"  C. ,  and  the  meat  cooked  at  this  temperature  for  three  hours.  Dur- 
ing the  cooking  a  faint  but  pleasant  odor  was  given  ofl'.  The  cooked 
meat  was  darker  in  color  than  in  the  case  of  sample  No.  1679a  and  had 
only  a  very  slight  flavor.  The  broth  or  liquid  in  which  the  extracted 
meat  was  cooked  had  a  clear,  light  yellow  color  and  a  rather  weak 
though  pleasant  flavor.  The  results  of  the  anal3^sis  of  the  cooked  meat 
and  the  broth  are  given  in  Tables  93  and  94. 

The  fourth  portion  of  the  extracted  meat  flber  (sample  No.  1679c), 
weighing  162.55  grams,  was  placed  in  a  beaker  containing  twice  its 
weight  (325  cubic  centimeters)  of  boiling  water  and  gently  boiled  for 
three  hours.  During  the  cooking  a  ver}^  pleasant  and  savory  odor 
was  noticeable.  The  cooked  product  was  much  darker  in  color  than 
the  other  samples  (Nos.  1679a  and  1679b),  and  was  very  dry  and  some- 
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what  difficult  to  masticato  and  swallow.  The  broth  or  li<ini(l  in  which 
the  (vxtractcd  meat  was  cooked  had  a  clear,  ]>i-i»;lit  yellow  color  and  a 
decidedly  better  llavor  than  those  from  sjiinples  Nos.  l»;Tt«ji  uiul  UmIMk 
The  results  of  the  analysis  of  the  cooked  meat  and  the  broth  are  t;'iven 
in  Taldes  '.»:?  and  'M. 

The  tifth  portion  of  the  extracted  meat  filter  (sample  No.  1679d), 
weighing  236.04  grams,  was  made  into  a  small  loaf  and  roasted  in  a 
gas  oven  at  193^'«C.  for  forty-live  minutes.  There  was  a  thin,  well- 
browned  layer  on  the  outside  of  the  loaf,  wdiile  the  inside  was  rather 
moist  and  the  tiber  was  soft  and  easy  to  masticate  and  swallow.  The 
cooked  matei'ial  had  a  pleasant  thoutih  faint  meaty  flavor,  the  outer 
crust  being  somewhat  superior  in  these  respects  to  the  inside  por- 
tion. The  results  of  the  chemical  analysis  of  the  cooked  meat  are 
given  in  Table  i>4. 

The  sixth  portion  of  the  extracted  fiber  (sample  No.  lOTOe),  weighing 
206.4  grams,  was  made  into  a  fiat  cake  1  inch  in  thickness,  and  broiled 
for  twenty  miiuites  over  the  Hame  of  a  gas  broiler,  each  side  of  the 
cake  being  exposed  to  the  direct  tlame  for  ten  minutes.  When  cooked, 
the  upper  side  of  the  cake  was  faiily  well  hrowntMl,  and  the  lower  side 
was  ])rowned  in  some  places,  while  in  others  it  was  unchangcnl  or  only 
slightly  yellow^ed.  The  cooked  meat  tiber  was  very  di-y  and  dillicult 
to  masticate  and  swallow  and  had  only  a  slight  flavor,  although  the 
outside  layer  had  a  somewhat  more  pronounced  taste  than  the  inside. 
The  juice  which  exuded  from  the  meat  during  the  cooking  was  burned 
on  the  pan.     Tables  92-94  summarize  the  data  of  the  cooking  tests. 

Table  92. — Constituents  of  uncooked  meats  and  cooked  meats  soluble  and  insoluble  in  cold 

water,  e.i-periment  No.  149. 

A.  TOTAL  NUTRIENTS  IN  ORIGINAL  SUBSTANCE. 


Labo- 
ratory 

No. 


1677 
1679 


1677 
1679 


Kind  of  material. 


ON   FRESH   BASIS. 


Beef,  round,  raw 

Beef,  round,  extracted  meat . 


ON  WATER-FREE   BASIS. 


Beef,  round,  raw 

Beef,  round,  extracted  meat . 


Per  ct. 
74.01 
77.61 


Pro- 
teid. 


Per  ct. 

18.71 
17.77 


71.99 
79.37 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 

1.21 

.47 


4.66 
2.09 


Non- 
nitrog- 
enous. 


Per  ct. 

3.13 

.90 


12.04 

4.28 


Per  of. 
4.63 
4.35 


17.81 
19.43 


Ash. 


Per  ct. 

1.05 

.52 


4.04 
2.32 


Total 

solid 

matter. 


Per  ct. 
28.73 
24.07 


110.  &4 
107.49 


Total 
nitro- 
gen. 


Per  ct. 
3.382 
2.993 


13. 013 
13. 367 


B.  NUTRIENTS  SOLUBLE  IN  COLD  WATER. 


1677 

ON  FRESH    BASIS. 

2.44 
.66 

9.39 
2.95 

1.21 
.47 

4.66 
2.09 

3.13 
.96 

12.04 
4.28 

0 
0 

0 
0 

0.84 
.39 

3.24 
1.74 

7.62 

2.48 

29.33 
11.06 

0.779 

1679 

.256 

1677 

ON  WATER-FREE  BASIS. 

2.998 

1679 

Beef  round,  extracted  meat .. 

1.142 
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Table  92. — Cnymtltnenta  of  uncooked  meats  and  cooked  meats  soluble  and  insoluble  in  cold 
loater,  experiment  No.  149 — Continued. 

C.  NUTRIENTS  INSOLUBLE  IN  COLD  WATER. 


Lnbo- 

Water. 

Pro- 
teid. 

Organic 
extractives." 

Fat. 

Ash. 

Total 

.solid 

matter. 

Total 

riitorv 
No.  ■ 

Kind  of  material. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1677 

ON  FRESH   BASIS. 

Beef,  round,  raw    

Per  ct. 

Per  ct. 
16.27 
17.11 

62.60 
76.42 

Per  ct. 
0 
0 

0 
0 

Per  ct. 
0 
0 

0 
0 

Per  ct. 
4.63 
4.35 

17.81 
19.43 

Per  ct. 

0.21 

.13 

.80 

..58 

Per  ct. 
21.11 
21.59 

81.21 
96.43 

Per  ct. 
2  603 

1679 

Beef,  round,  extracted  meat . . 

2  737 

1677 

ON  WATER-FREE   BASIS. 

10  014 

1679 

Beef,  round,  extracted  meat.. 

12. 225 

Table  93. — Results  of  cooking  experiment  No  149. 


Weight 
of  meat 
taken. 

Method  of  cooking. 

Nutrients  in  broth  expressed  in  percentage  of 
fresh  substance. 

Labora- 
tory No. 

Amount 

of  water 

taken. 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Pro- 
told. 

Organic 
extractives. 

Ash. 

Total 

.solid 

matter. 

Total 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

nitro- 
gen. 

1679a  .... 
1679b  .... 
1679c  .... 

Grams. 
208.41 
161.36 
162. 55 

Cc. 
417 
323 
325 

65 

85 
100 

°C. 
65 
85 
100 

Hours. 
3 
3 
3 

Per  ct. 

0.13 

.10 

.22 

Per  ct. 

0.24 

.28 

.26 

Per  ct. 

0.33 

.37 

.33 

Per  ct. 

0.18 

.21 

.19 

Per  ct. 

0.88 

.96 

1.00 

Per  ct. 

0.097 

.105 

120 

T.U5LE.   94. 


-Results  of  the  analysis  of  cold  water  extracts  of  meats  used  in  cooking  e.vperi- 
'  ment  No.  149. 


Kind  of  meat. 

Water  in 
fresh  sub- 
stance. 

Method  of  cooking. 

Labo- 
ratory 

Tempemture. 

Duration 
of  cooking. 

No. 

At  begin- 
ning. 

During 
cooking. 

1677 

Beef,  round,  unextractcd,  uncooked 

Per  cent. 
74.01 
77.61 
66.50 
61.17 
61.77 
65.70 
53.87 

°C.                 °C. 

Hours. 

1679 

1679a 

1679b 

16790 

1679d 

16796 

Beef,  round,  extracted,  uncooked 

Beef,  round,  e.xtracted,  boiled 

65 
85 
100 
193 

65 

a5 

100 
193 

3 

Beef,  round,  extracted,  boiled 

3 

Beef,  round,  extracted,  boiled                      

3 

Beef,  round,  extracted,  roa.sted 

\ 

Beef,  round,  extracted,  gas  broiled 

Nutrients  soluble  in  cold  water  expressed 
percentage  of  fresh  substance. 


Labo- 
ratory 
No." 


1677 

1()79 

1679a 

lfi79b 

lfi79c 

l(;79d 

1679e 


Kind  of  meat. 


Beef,  round,  unextractcd,  uncooked 
Beef,  round,  extracted,  uncooked... 

Beef,  round,  extracted,  boiled 

Beef,  round,  extracted,  boiled 

Beef,  nunid,  extnicted,  boiled 

Beef,  round,  extracted,  roasted 

Beef,  round,  extracted,  gas  broiled.. 


Pro- 
teid. 


Per  ct. 
2.44 
.66 
.17 
.13 
.48 
.29 
.18 


Organic 
extractives. 


Nitrog- 
enous. 


Per  ct. 
1.21 
.47 
.38 
.31 
.34 
.71 


Non- 
nitrog- 
enous. 


Per  ct. 

3.13 
.39 
.44 
.36 
.36 
.99 

1.12 


Ash. 


Per  ct. 
0.81 
.39 
.26 
.21 
.19 
.52 
.66 


Total 

solid 

matter. 


Perct. 
7.63 
1.91 
1.25 
1.01 
1.37 
2.51 
2.82 


Total 
nitro- 
gen. 


Per  ct. 
0.779 
.256 
.147 
.121 
.186 
.273 
.305 
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Tahi.k  94. 


Remits  of  the  anali/itis  of  cold  water  c.itracts  of  medta  used  in  cooking  experi- 
ment No.  149 — Continued. 


Labo- 
ratory 
No. 


Kind  of  meat 


1677  Beef,  round,  uncxtracted,  uncooked 

1679  Beef,  round,  extracted,  uncooked... 

leT'Ja  Beof,  round,  e.xtractoii,  boiled 

U>7yli  Beef,  miuid,  e.xtracted,  boiled 

167'.tc  '  Beef,  round,  e.xtraeted,  boiled 

lt)7yd  Beef,  round,  extracted,  roasted 

1679e  Beef,  round,  extracted,  gas  broiled  . 


Nutrients  soluble  in  cold  water  calculated  to 
water-free  basis. 


Organic 
extractives. 


Pro- 
teid. 


Per  ct. 

9.31 

2. 95 

.51 

.34 

1.26 

.«5 

.39 


Nitrog- 
enous. 


Per  ct. 
4.66 
2.10 
1.13 
.80 
.89 
2.07 
1.86 


Non- 
nitrog- 
enous. 


Per  ct. 

12.04 

1.74 

1.31 

.93 

.94 

2. 89 

2.43 


Ash. 


Per  ct. 

3.2:i 

1.74 

.78 

.54 

.50 

1.52 

1.43 


Total 

.solid 

matter. 


Per  el. 
29. 27 
8.53 
3.73 
2.61 
3.59 
7.33 
6.11 


Total 
nitro- 
gen. 


Per  ct. 
2.997 
1.143 
.439 
.312 
.487 
.796 
.661 


The  chancrcfs  noted  in  these  experiments  may  be  1)riefly  siinmiarized 
as  follows:  When  tiie  jiuce  is  e.xpre.-^sed  from  meat  the  lil)er  is  ^^vny- 
ish  in  color  and  the  juice  red;  that  is,  the  characteristic  color  of  raw 
meat  is  due  to  colorint*-  mattei-s  in  solution.  In  cooking-  meat  the 
coaoulation  of  proteid  existing-  in  Tupiid  form  begins  at  52"  C.  and 
continues  as  the  temperature  increases,  the  precipitation  being  prac- 
tically complete  at  100^.  At  52°  the  red  color  of  the  meat  juice 
begins  to  change  to  brown,  the  color  changes  becoming-  more  pro- 
nounced as  the  temperature  increases.  At  65°  an  unpleasant  alkaline 
flavor  develops  in  the  juice  which  is  not  modified  by  continued  cook- 
ing at  65°  to  100  .  The  fiavor  is  more  pi-onounced  in  the  liquid 
portion  of  the  meat  juice  than  in  the  coagulated  precipitate.  At  tem- 
peratures considerably  over  100°  and  high  enough  to  cause  })rowning, 
savory  flavors  are  developed  wdiich  are  much  more  pronounced  in  the 
liquid  portion  (extractives)  than  in  the  solid  portion  (proteid)  of  the 
meat  juice,  the  flavor  being  veiy  much  like  that  of  commercial  meat 
extract.  The  fiber  of  the  meat  from  which  the  juice  is  expressed  had 
little  distinctive  flavor  when  cooked  in  different  ways.  Temperatures 
high  enough  to  cause  browning  produced  the  most  flavor. 

These  tests  indicate  that  the  changes  produced  in  the  juice  or  solu})le 
part  of  meat  by  temperatures  considerably  over  100°  are  in  a  large 
measure  responsible  for  the  characteristic  flavors  of  meat  cooked  by 
dry  heat.  In  these  tests  fat  was  not  studied,  as  the  meat  used  was 
quite  free  from  visible  fat.  Meat  fats  have  a  characteristic  flavor 
which  becomes  more  pronounced  on  cooking,  and  when  the  tempera- 
ture is  high  enough  to  brown  some  of  the  fat  the  flavor  is  markedly 
increased.  This  browning  or  oxidation  of  fats  and  other  bodies  is  of 
course  due  to  their  cleavage  b}^  heat.  The  nature  of  the  chemical 
compounds  formed  has  not  been  studied,  so  far  as  can  be  learned,  with 
special  reference  to  the  fats,  proteids,  and  extractives  of  flesh  foods, 
though  many  studies  of  the  oxidation  products  of  typical  fats,  proteids, 
and  other  bodies  have  been  reported.     The  collection  and  discussion 


94 

of  such  materia]  is  an  important  matter,  and  studies  with  special  ref- 
erence to  the  ])odies  existing  in  fats  are  needed.  From  the  investiga- 
tions made  in  this  laboratory  and  other  available  data,  it  seems  fair  to 
conclude  that  the  flavors  developed  in  the  cooking  of  meat  ])y  the 
ordinar}'  household  methods  are  due  very  largely  to  the  oxidation  of 
extractive  bodies  in  the  meat  juice  and  to  the  oxidation  of  fat. 

BEEF  BONES  COOKED  AS  IN  SOUP  MAKING. 

Series  XV. — Experiments  Nos.  127-130. 

The  four  experiments  included  in  this  series  were  made  with  bones 
rather  than  meat  in  order  to  investigate  the  losses  and  changes  which 
they  sustain  when  cooked  in  hot  water  at  different  temperatures,  as  in 
ordinary  household  soup  making. 

In  general  the  same  methods  were  followed  as  in  the  tests  in  which 
meat  was  boiled,  save  that  no  attempt  has  as  yet  been  made  to  analj^ze 
the  bones  before  and  after  cooking.  So  far  the  amount  and  nature 
of  the  substances  which  bones  yield  when  cooked  in  hot  water  have 
been  determined  entirely  from  the  chemical  composition  of  the 
resulting  broths. 

For  the  first  two  experiments  (Nos.  127  and  128)  beef  rib  bones, 
scraped  to  remove  as  much  of  the  meat  as  possible,  chopped  into  pieces 
from  0.6  to  1  inch  in  length,  and  thoroughly  mixed,  were  divided  into 
two  portions,  each  weighing  1,000  grams.  The  first  portion,  for 
experiment  No.  127,  was  placed  in  2,000  cubic  centimeters  of  vigorously 
boiling  water  and  cooked  for  five  hours.  The  resulting  soup  or  broth 
was  filtered  and  analyzed  according  to  the  methods  described  in  an 
earlier  section. 

The  second  portion  of  bones  (experiment  No.  128)  was  cooked  in 
2,000  cubic  centimeters  of  distilled  water  for  ten  minutes  at  the  tem- 
perature of  boiling  water  and  for  five  hours  at  a  considerably  lower 
temperature,  i.  e.,  84°  or  85°  C.  The  soup  or  broth  was  analyzed  in 
the  same  way  as  the  meat  broths. 

For  the  last  two  experiments  of  this  series  (Nos.  129  and  130)  beef 
shank  bones  were  scraped  to  remove  as  much  of  the  meat  as  possible, 
sawed  into  pieces  about  1.6  to  2  inches  long,  thoroughly  mixed 
and  divided  into  two  portions  weighing  1,000  grams  each.  The  first 
portion  (experiment  No.  129)  was  placed  in  2,000  cubic  centimeters  of 
vigorously  boiling  water  and  cooked  at  this  temperature  for  five  hours. 
The  resulting  broth  was  subjected  to  the  usual  treatment  and  analysis. 

The  second  portion  of  shank  bones  (experiment  No.  130)  was  cooked 
in  2,000  cubic  centimeters  of  distilled  water  for  ten  minutes  at  the 
temperature  of  boiling  water  and  for  five  hours  at  84°  to  85°  C 

The  results  of  these  four  experiments  are  given  together  in  Tables 
95  and  96. 
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Table  95. — Results  uf  couking  experiments  Xok.  1J7-1S0. 


Cooking    Labo- 
cxperi-   iratory 
ment  No.     No. 


127 
128 
129 
130 


1707 
1708 
1709 
1710 


Kind  of  bones. 


Weight         Weight 

before      1       after 

cooliing.       coolcing. 


Grams. 

Rib 1,000.00 

Rib I      1,000.00 

Shanlc 1,000.00 

Shank 1,000.00 


Grams. 

1,012.5.=S 

1,029. 3.S 

894.00 

871. 52 


La<«  (  — )  or 

gain  (  +  )  in 

weight  in 

cooking. 


Grams. 
4-  12. 5.^ 
+  29.35 
-100.00 
-128.48 


Per  cent 

loss(-)or 

gain  (  +  )  in 

cooking. 


GraTiis. 
+  1.26 
+  2.94 
-10.60 
-12.85 


Table  96. — Composition  o 

f  hn,t1 

.s  fron 

cooklit 

y  e.rperimcnts  *Y(w.  1:^7- 

-ISO. 

Nutrients  in  broth.s  cxpres-sed  in 

ing. 

Weight  of  nutrients  in  broths. 

percentage  of  total  weight  of 

Labo- 

the uncooked  bone. 

Ex- 
peri- 
ment 

Tempera- 

Organic 

Organic 

rato- 
ry No. 

ture.       !Dura- 

extractives. 

extractives. 

Ku. 

^•"-  looi 

of 

Pro- 
teid. 

Ni- 

Non- 

Fat. 

Ash. 

Pro- 
teid. 

Ni- 

Non- 

Fat. 

Ash. 

ing. 

trug- 

nitrog- 

trog- 

nitrog- 

ning. 

ing. 

enou.s. 

enous. 

enou.s. 

enous. 

°C. 

°C. 

Hrs. 

Grams 

Gram^ 

Grams 

Grams. 

Grs. 

P.ct. 

Perct. 

Per.  ct. 

Per  ct. 

P.ct. 

127  .. . 

1707 

100 

100 

5 

14.61 

1.40 

6.61 

20.16 

1.20 

1.46 

0.14 

0.66 

2. 02 

0.12 

128... 

1708       100 

85 

.■> 

5.84 

1.21 

3.83 

13.44 

1.34 

.58 

.12 

.38 

1.34 

.13 

129... 

1709       100 

100 

5 

1. 25 

.83 

1.48 

75.63 

..57 

.13 

.08 

.15 

7. 56         .06 

130... 

1710       100 

85 

5 

2.49 

1.30 

1.69 

126.56 

1.08 

.25 

.13 

.17 

12.66         .11 

In  experiments  1:^7  and  128  with  ril»  hones  the  pereentagesof  nutri- 
ents, in  terms  of  the  total  weioht  of  the  uncooked  bone,  were  as 
follows:  Proteid  1.02,  nitrogenous  extractives  0.13,  nonnitrogenous 
extractives  0.52,  fat  l.<)8,  and  ash  0.18.  In  experiments  121>  and  130, 
In  which  shank  bones  were  used,  the  corresponding  percentages  of 
nutrients  were:  Proteid  0.19,  nitrogenous  extractives  0.11,  nonnitrog- 
enous  extractives  0.16,  fat  10.11,  and  ash  0.09.  From  these  results 
it  appears  that  the  nutritive  matter  other  than  fat  obtained  from  the 
small,  spongy  rib  bones  is  greater  than  that  from  the  larger  and  more 
compact  shank  bones.  The  shank  bones,  however,  are  generally  pre- 
ferred for  soup  making,  possibh'  because  of  a  certain  flavor  imparted 
b}'  the  marrow,  which  is  so  abundant.  Aside  from  the  fat  content, 
the  amount  of  nutrients  in  bones  is  small,  and  it  is  evident,  therefore, 
that  the  bones  contribute  verv  little  to  the  value  of  the  broth. 


DISCUSSION  OF  RESULTS. 

In  studies  of  the  composition  of  food  comparativel}^  few  analyses  of 
flesh  have  previousl}^  been  reported  in  which  the  proteid  nitrogen  has 
been  difl'erentiated  from  the  nonproteid  nitrogen,  and  so  far  as  the 
writers  are  aware  none  have  been  reported  which  indicate  the  total 
amount  of  nonnitrogenous  extractives,  though  considerable  work 
has  been  published  regarding  the  amount  of  glycogen  and  other 
carbohydrates  of   meat.      In  most  cases  the  total  nitrogen  directly 
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determined  is  all  reported  as  from  proteid  substances.  In  some  cases, 
however,  the  protcids  are  subdivided  into  al))umin,  gelatinoids,  and 
insoluble  proteid.  If  space  allowed  it  would  be  interesting  in  this 
connection  to  describe  the  pioneer  work  of  Berzelius,  Liebig,  Mole- 
schott^  Schlossberger,  and  Bibra  on  the  chemistry  of  flesh.  It  is  hoped 
that  time  and  opportunity  may  in  the  future  be  afforded  for  a  thorough 
resume  of  their  researches. 

COMPOSITION  OF  UNCOOKED  MEATS. 

-The  limited  amount  of  work  on  such  lines  is  shown  by  the  fact  that 
Konig,"  who  devotes  70  pages  to  the  chemical  analyses  of  various 
kinds  of  fresh  meats  in  his  extended  compilation  of  data  on  the  com- 
position of  food,  refers  to  only  three  investigations  in  which  an  attempt 
has  been  made  to  distinguish  between  proteid  and  nonproteid  nitrogen. 

One  of  these  investigations  made  b}"  W.  Henneberg,  E.  Kern,  and 
H.  Wattenberg''  reports  the  analyses  of  7  different  cuts  of  mutton 
from  each  of  two  animals  in  which  the  combined  extractives,  the  solu- 
ble proteids,  the  nonproteid  organic  extractives,  and  the  ash  are  given. 
The  method  used  bj^  these  investigators  and  others  cited  will  be  briefly 
referred  to  in  connection  with  the  discussion  of  the  cold-water  extracts 
of  meat  (p.  122).  At  present  it  sufiices  to  say  that  Henneberg,  Kern, 
and  Wattenberg  found  that  on  the  average  fresh,  fat-free  mutton 
flesh  had  the  following  composition:  Water  79.22  per  cent,  insoluble 
proteids  15.79  per  cent,  and  total  soluble  matter  5  per  cent,  including 
albumin  1.61  per  cent,  nonproteid  organic  extractives  2.18  per  cent, 
and  ash  1.21  per  cent.  Almen  c  reported  analyses  of  13  different  sorts 
of  fish,  albumin,  organic  nonproteid  extractives,  and  proteids  soluble 
in  hot  water  (gelatinoids)  being  determined.  It  will  be  of  interest  to 
state  that  Almen  obtained  as  an  average  of  the  above  anal^'ses  of  fish 
the  following  results:  Water  64.24  per  cent,  albumin  2.09  per  cent, 
extractives  2.56  per  cent,  gelatinoids  2.55  per  cent,  insoluble  proteids 
12.10  per  cent,  total  nitrogenous  matter  19.31  per  cent,  fat  9.44  per 
cent,  and  ash  7. 34  per  cent. 

A  study  of  the  extractives  of  flesh  was  made  by  W.  O.  Atwater '^  and 
associates  in  the  course  of  an  extended  investigation  of  the  chemical 
composition  and  economic  values  of  fish  and  invertebrates  used  for 
food.  In  the  case  of  30  specimens  of  fish,  the  albumin,  the  organic 
nonproteid  extractives,  the  proteids  soluble  in  hot  water  (gelatinoids), 
and  the  insoluble  proteids  were  determined.  As  an  average  of  the 
analyses  of  24  samples  of  the  edible  portion  of  the  flesh  of  fresh  fish 

«  Chemie  der  menschlichen  Nahrungs-  iind  Gemissuiittel.     4  od.,  I,  p.  185. 
i'Jour.  Landw.,  26  (1878),  p.  549. 
<^  Analyse  des  Fleisches  einiger  Fische.     Upsala,  1877. 

dAmer.  Chem.  Jour.,  9  (1887),  p.  421.  Ber.  Deut.  Chem.  Gesell.,  16  (1883), 
p.  1839. 
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tlioj  obtained  the  followiiifif  results:  Water  75,52  per  cent,  albumin 
1.55  per  cent,  extractives  1.95  per  cent,  g^elatinoids  2.85  per  cent, 
insoluble  proteid  11.60  per  cent,  fat  5.18  per  cent,  and  ash  1.33  per 
cent.  The  anal^'ses  of  the  edible  portion  of  7  samples  of  cured  tish 
gave  them  the  following  average  results:  Water  50.53  per  cent, 
albumin  0.61  per  cent,  extractives  3.66  per  cent,  gelatinoids  3.01  per 
cent,  insoluble  proteid  15. S6  per  cent,  fat  9.75  per  cent,  and  ash  15.87 
per  cent. 

An  extended  study  of  the  chemical  composition  of  the  carcasses  of 
8  pigs  was  made  bv  H.  W.  Wiley,  with  the  collaboration  of  E.  E.  Ewell, 
W.  H.  Krug,  T.  C.  Trescot,  and  others."  The  carcasses  were  divided 
into  11  parts  or  cuts,  and  protcids  insoluble  in  hot  water,  gelatinoids, 
and  flesh  bases,  together  with  other  constituents,  were  determined  in 
air-dried  samples  of  each  cut.  The  average  composition  of  the  8  pigs, 
expressed  in  percentages  of  the  entire  dressed  animals,  was  as  follows: 
Water,  36.43;  fat,  -19.67;  proteids  insoluble  in  water,  8.12;  gelatinoids, 
1.10;  flesh  bases,  1.14;  total  nitrogenous  substances,  10.46;  lecithin, 
0.023;  ash,  2.11;  total,  98.90. 

Mention  nuist  also  ha  made  of  the  work  of  Gautier,''  who  reported  a 
verv  complete  analysis  of  fresh  nnitton  (neck  and  shoulder)  and  fresh 
beefsteak.  Unfortunately,  in  spite  of  considerable  efl'ort,  we  have  been 
unable  to  learn  much  regarding  the  methods  followed  b}^  this  investi- 
gator. His  results  will  be  considered  in  detail  below  in  connection 
with  the  discussion  of  the  cold-water  extracts  of  meat.  For  purposes 
of  comparison  we  have  taken  the  lil)erty  of  putting  Gautier's  analyti- 
cal results  in  approximately  the  same  form  as  those  mentioned  above. 
The  data  are:  For  fresh  beefsteak — water,  74.75  per  cent;  insoluble 
proteids,  15.50  per  cent;  coagulable  proteid,  3.06  per  cent;  nonproteid 
organic  extractives,  3.59  per  cent;  fat,  1.97  per  cent,  and  ash,  1.09  per 
cent;  and  for  fresh  mutton — water,  74.92  per  cent;  insoluble  proteids, 
13.66  per  cent;  coagulable  proteids  soluble  in  cold  water,  3.32  per 
cent;  nonproteid  organic  extractives,  2.22  percent;  fats,  5.32  per  cent, 
and  ash,  1.25  per  cent. 

Oft'er  and  Rosenquisf"  studied  the  proportions  of  total  nitrogen, 
nitrogen  of  extractives,  and  nitrogen  of  meat  bases  in  fish  and  differ- 
ent kinds  of  raw,  cooked,  and  preserved  meat,  in  connection  with 
an  investigation  of  the  comparative  value  of  white  and  red  meat  in 
invalid  dietetics.  This  work  is  referred  to  in  more  detail  elsewhere 
(p.  142). 

From  a  comparison  of  the  data  referred  to  above  and  those  included 
in  the  present  bulletin  it  seems   fair   to   conclude  that  the  modified 

«  U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Bui.  53. 

bRev.  Hyg.  et  Pol.  Sanit.,  19  (1897),  p.  394. 

<- Berlin.  Klin.  Wchnschr.,  36  (1899),  pp.  937,  968,  1086, 
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methods  of  anulysis  of  moat  which  Uavv  boon  used  in  the  invostio'ation 
here  reported  i»*ive  consi(h>ral>ly  more  knowdedo-c  reo-iirdiiig  the  chem- 
ical composition  of  meats  than  has  ])een  g-ained  by  these  earlier 
analyses.  Furthermore,  they  make  it  possible  to  compare  in  detail 
the  chemical  composition  of  the  same  meats  before  and  after  cooking, 
so  that  information  regarding  the  chemical  changes  which  occur  in 
the  different  processes  of  cooking  has  thus  been  obtained.  The 
methods  which  have  been  used  in  this  work  are  referred  to  in  some 
detail  on  preceding  pages  (p.  12)  and  have  been  more  fully  described 
in  another  publication."  The  methods  have  been  very  thoroughly 
tested,  and  the  authors  are  convinced  that  they  give  as  accurate  and 
reliable  results  as  the  methods  commonly  used  for  the  analysis  of  foods, 
if,  indeed,  they  do  not  surpass  them. 

For  the  sake  of  a  more  ready  comparison  of  the  results  here  obtained 
and  those  of  a  number  of  the  previous  investigations  described  above, 
a  table  summarizing  such  data  is  given  herewith: 

Table  97. — Summary  of  analyses  showing  forms  of  protelds  and  the  organic  extractives 

of  meat. 


Kind  of  meat. 


Mutton  (fresh) ,  Henne- 

berg  and  associates. . 
Fisli  (fresh),    Atwater 

and  associates 

Fish  (cured),  Atwater 

and  associates 

Fish  (fresh),  Almen  ... 
Fish  (salted),  Almen  .. 
Pork  (fresh  air-dried), 

Wilev  and  associates. 
Beef  (fresh),  Gautier  .. 
Mutton  ( fresh)  ,Gautier. 
Beef  (fresh),  Grindley 

and  associates 

Veal  (fresh),  Grindley 

and  associates 


Num- 
ber of 
analy- 
ses. 


Water. 


Per  ct. 
79.22 


50. 53 
73.14 
50.01 

36.43 
74.75 
74.92 

69.13 

75.75 


Proteid. 


Insol- 
uble. 


Per  ct. 
15.79 

14.45 

18.87 
13.16 
17.06 

9.22 
15.50 
13.66 

15.52 

16. 23 


Solu- 
ble. 


Per  ct. 
1.61 


.61 
2.48 
1.46 


3.06 
3.32 


2.29 
2.37 


Total. 


Per  ct. 
17.40 

16.00 

19.48 
15. 64 
18.  52 

9.22 
18. 56 
16.98 

17.81 

18.60 


Organic  extractives. 


Nitrog- 
enous. 


Per  ct. 


1.08 
1.17 


Non 
nitrog- 
enous. 


Per  ct. 


1.62 
1.66 


Total. 


Per  ct. 
2.18 

1.95 

3.66 
1.93 
3.56 


3.59 
2.22 


2.70 
2.83 


Fat. 


Per  ct. 
0 

5.13 

9.75 

8.48 

10.97 

49.67 
1.97 
5.32 

10.95 

2.48 


Ash. 


Per  ct. 
1.21 

1.33 

1.5. 87 

1.40 

16.86 

2.11 
1.09 
1.25 

1.03 

1.13 


The  data  presented  in  the  above  table  show  that  fresh  flesh  from  beef, 
veal,  pork,  mutton,  and  fish  contains  from  1.55  per  cent  to  3.32  per 
cent  of  .soluble  proteid  matter  coagulable  by  heat.  The  results  obtained 
by  the  different  investigators  agree  quite  closely. 

There  has  been  no  attempt,  except  in  the  first  of  the  investigations 
here  reported,  to  distinguish  between  the  nitrogenous  and  the  non- 
nitrogenous  organic  extractives.  The  results  summarized  indicate, 
however,  that  fresh  flesh  from  the  various  sources  given  above  con- 
tains from  1.93  per  cent  to  3.59  per  cent  of  total  organic  extractives. 
It  must  be  remembered  in  this  connection  that  the  methods  used  in 
determining  the  extractives  b}'  the  difl'erent  investigators   mentioned 
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above  are  not   similar,  and   this  may,  in   part,  account  for  the  slioht 
variations  which  aj^pear. 

The  follow  inj;-  tables  (Nos.  !>S  and  '.»',»)  ui\-e  the  analyses  of  all  the 
uueooked  meats  used  in  connection  with  the  cooking- experiments  here 
reported,  the  kinds  and  cuts  oY  meat  bein<;-  plainly  indicated.  In 
each  case  tij^ures  are  given  for  the  composition  of  the  fresh  substance 
and  for  the  same  material  calculated  to  a  svater-fri'e  basis: 

TABm  98. — Chemical  coinponUioii  of  uncooked  meats  {fresh  substance). 


Labo- 
ratory 
No. 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Water. 

Proteid. 

Organic  extractives. 

Insol- 
uble. 

Solu- 
ble. 

Total. 

Ni- 
trog- 
enous. 

Non- 
nit  rog- 
ent>us. 

Total. 

1672 

122 

121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 

123-124 
125-126 

114-116 
117-120 

Beef,  Hank 

Per  ct. 
59.17 
71.29 
7.5.  .53 
74.04 
74.18 
72. 57 
72. 46 
73.65 
69.92 
73. 28 

Per  ct. 
12. 75 
15. 45 
16.25 
16.  S6 
16.  29 
It).  26 
16.11 
16.  S4 

15.  26 

16.  47 

Pel-  ct. 
1.21 
2.30 
2.76 
2.77 
1.82 
2.70 
2. 80 
2.39 
2.70 
2. 20 

Per  ct. 
13. 96 
17.75 
19.01 
19.63 
18.11 
18. 96 
18.91 
19.23 
17.96 
18.67 

Per  ct. 
0.77 
.81 
1.08 
1.37 
1.41 
1.12 
1.24 
1.11 
1.18 
1.13 

Per  ct. 
0.96 
1.63 
2. 22 
1.72 
1.95 
1.99 
1.78 
1.52 
1.73 
1.40 

Per  ct. 
1.73 

1608 
1637 

Beef,  iKck 

2.44 
3.30 

1640 

do 

3.09 

1617 

do            

3.36 

1 72' 

:::::do:;;::;:;:::::..: 

3.11 

1741 
1753 
1764 
1775 

do 

do 

do 

do.... 

Average    Nos.  1637,  1640, 
1647.1722,1741,1753,1764, 

3.02 
2.(i3 
2.91 
2.  .53 

73. 20 

16.29 

2.52  i  18.81 

1.21 

1.79 

3.00 

1676 

52. 26 
61. 22 

12. 15 

1.54 

13.69 
'■17.71 

.66 

.88 

1.54 

1705 

Average  for  all  beef 

i 

69.13 

15. 52 

2.29 

17.81 

1.08 

1.62 

2.70 

1656 

75.97 
75.53 

16.34 
16. 12 

2.83 
1.90 

19. 17 
18.02 

1.26 
1.08 

1.94 
1.37 

3.20 

1662 

do 

2.45 

Average     Nos.    16.56    and 
1662 

75.75 

16.23 

2.37 

18.60 

1.17 

1.60 

2.83 

Labo- 
ratory 
No. ' 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Fat. 

Ash. 

Total 

■solid 

matter. 

Total 
nitro- 
gen. 

Pro- 
teid 
nitro- 
gen. 

Non- 
pro- 
teid 
nitro- 
gen. 

Ratio 
of  non- 
proteid 
to  pro- 
teid ni- 
trogen. 

1672 

122 
121 
107 
108-109 
110-113 
131-1S2 
133-136 
137-140 
141-147 
150-156 

123-124 
12.5-126 

114-116 
117-120 

Beef,  flank 

Perct. 
24.95 
8.77 

Perct. 
0.71 
1.02 
1.19 
1.18 
1.28 
1.09 
1.06 
1.07 
1.06 
1.09 

Per  ct. 
100. 52 
101.27 

ioi.'is' 

101.21 
100. 51 
99.97 
100.82 
100.00 
100. 48 

Per  ct. 
2.479 
3. 098 
3.390 
3.  .580 
3. 3.50 
3.392 
3.424 
3.433 
3. 251 
3.349 

Per  ct. 
2.233 
2.840 
3. 042 
3.140 
2. 898 
3.033 
3. 026 
3.077 
2.873 
2.987 

Per  ct. 

0.246 
.2.58 
.348 
.440 
.452 
.  359 
.398 
.356 
.378 
.362 

1:  9.1 

1668 

Beef  neck      

1:11.0 

1637 

1:  8.7 

1640 

do 

3.19 

4.28 
4.78 
4.52 
4.24 
8.15 
4.91 

1:  7.1 

lti47 

do       

1:  6.4 

1722 

do. 

1:  8.4 

1741 
1753 

do 

.do       

1:  7.6 
1:  8.6 

1764 
1775 

do 

do 

1:  7.6 
1:  8.3 

Average    No.s.  1637,  1640, 
1647, 1722, 1741, 17.53,  1764, 

4.87 

1.13 

100. 59 

3.396 

3.009 

.387 

1:  8.0 

Beef,  rump 

1676 

32.38 
20.23 

.74 
.91 

100. 61 
"100. 07 

2. 400 
a2. 834 

2.190 

.210 

1:10.4 

1705 

do 

Average  for  all  beef 

Veal,  leg . 

10.95  i  1.03 

100.65 

3. 195 

2. 849. 

.340 

1:  8.3 

16.56 

.96 

1.15 

100. 45 
101.09 

3.470 
3.230 

3.067 

2. 883 

.403 
.347 

1:  7.6 

1662 

do 

3.99 

1.10 

1:  8.3 

Average    Nos.    1656    and 
1662 

• 
2.48 

1.13 

100. 77 

3. 350 

2. 975 

.-.- r 

f:  s.U 

a  Not  included  in  the  average. 
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Table  99. — Che>nical  composition  of  tmcooked  meats  {water-free  basis). 


Labo- 
ratory 
No. 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Proteid. 

Organic  extractives. 

Insolu- 
ble. 

Solu- 
ble. 

Total. 

Nitrog- 
enous. 

Non- 
nitrog- 
enou.s. 

Total. 

1G72 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 

123-124 
125-126 

114-116 
117-120 

Beef,  flank '. 

Per  ct. 
31.20 

53.81 
66.41 
64.94 
63.09 
59.26 
58.51 
63.89 
50.71 
61.64 

Per  ct. 
2.99 
8.02 
11.27 
10. 68 
7. 05 
9.86 
10.15 
9.09 
9.00 
8.23 

Per  ct. 
34.19 
61.83 
77. 68 
75. 62 
70.14 
69. 12 
68. 66 
72.98 
59.71 
69.87 

Per  ct. 
1.89 
2.8-2 
4.41 
5.28 
5.46 
4.08 
4.  .50 
4.21 
3.92 
4.23 

Per  ct. 
2.35 
6.68 
9.07 
6.62 
7.55 
7.25 
6.46 
6.77 
5.75 
5. 24 

Per  ct. 
4.24 

166S 

Beef  neck 

8.  .50 

1637 

13.48 

1640 

do 

11.90 

1647 

do 

13.01 

1722 

do 

11.33 

1741 
1753 

do 

do 

10.96 
9.98 

1764 

do 

9.67 

1775 

do 

9.47 

Average  Nos.  1637, 1640, 1647, 
1722,  1741,  1753,   1764,   and 
1775           

61. 05 

9.42 

70.47 

4.51 

6.71 

11.22 

1676 

25. 45 

3.23 

28.68 
a  45. 69 

1.38 

1.84 

3.22 

1705 

Average  of  all  beef 

54.45 

8.14 

62.  .59 

3.83 

5.78 

9.61 

16.56 

67.99 

65.88 

11.78 

7.76 

79.77 
73.64 

5.24 
4.41 

8.07 
5.60 

13.31 

1662 

..do 

10.01 

Average  Nos.  1656  and  1662  . . 

66.94 

9.77 

76.71 

4.83 

6.84 

11.67 

Labo- 
ratory 
No. 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteidl 
nitro- 
gen. 

1672 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 

123-124 
125-126 

114-116 
117-120 

Beef,  flank 

Per  ct. 
61.11 
30.55 

Per  ct. 
1.74 

3.  .55 
4.86 

4.  .55 
4.96 
3.97 
3. 85 
4.06 
3.  52 
4.08 

Per  ct. 
101.28 
104.43 

io-i.'st)' 

104. 69 
101.85 

99.88 
103.11 

99.99 
101.80 

Per  ct. 
6.071 
10. 791 
13. 854 
13. 791 
12.979 
12.366 
12. 433 
13. 028 
10. 808 
12.  .534 

Per  ct. 
5. 469 
9. 892 
12.431 
12.099 
11. 222 
11.059 
10.986 
11.677 
9.  bbi 
11. 179 

Per  ct. 
0.602 

1668 

.899 

1637 

Beef  round 

1.423 

1610 

.do 

i2.29 
16.58 
17.43 
16.41 
16.09 
27.09 
18.38 

1.692 

1647 

do 

1.757 

1722 

do 

1.307 

1741 

do    

1.447 

17.53 

..do 

1.3.51 

1764 

...flO 

1.2,54 

1775 

do 

1. 3.55 

Average  Nos.  1637, 1640, 1647, 
1722,    1741,  1753,  1764,  and 
1775    

17. 75 

4.23 

102. 25 

12. 724 

11.276 

1.448 

1676 

67.83 
a52. 16 

1.55 
2.35 

101.28 
alOO.  20 

,5.027 
a  7. 308 

4.589 

.438 

1705 

do              

28.38 

3.  .59 

102.27 

11.244 

10. 014 

1.230 

16.56 

3.99 
16. 31 

4.79 
4.  .50 

101.86 
104. 46 

14.440 
13. 200 

12. 763 
11.782 

1.677 

1662 

do 

1.418 

Average  Nos.  1656  and  1662  . . 

10. 15 

4.65 

103.16 

13.820 

12.273 

1.547 

a  Not  included  in  the  average. 

These  analyses  apparently  teach  us  nothing  essentially  new  regarding 
the  water,  fat,  and  ash  contents  of  meat,  but  the}^  do  increase  our 
knowledge  of  the  nitrogen-free  organic  extractives  and  the  nitroge- 
nous constituents,  including  both  the  proteid  and  the  nitrogenous 
organic  extractives. 

By  referring  to  Table  98,  page  99,  it  will  be  seen  that  the  average 
results  here  ol)tained  for  V2  samples  of  fresh  beef  flesh  were  as  fol- 
lows: Water  69.13  per  cent,  insoluble  proteid  15.52  pe-r  cent,  soluble 
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proteid  2.29  per  cent,  total  proteid  17.81  per  cent,  nitrogenous  organic 
extractives  l.os  per  cent,  noiinitrogenous  organic  extractives  1.02  per 
cent,  total  organic  extractives  2.70  per  cent,  fat  10.95  per  cent,  and 
ash  1.03  per  cent.  The  average  amount  of  nitrogen  in  different  forms 
for  the  same  samples  was:  Total  nitrogen  3.195  per  cent,  proteid 
nitrogen  2.849  per  cent,  and  nonproteid  nitrogen  0.3-ir)  per  cent.  The 
ratio  of  the  nonproteid  to  proteid  nitrogen  was  1:8.3.  The  average 
results  obtained  in  the  analysis  of  2  samples  of  fresh  veal  were: 
Water  75.75  per  cent,  insohdjle  proteid  1«).23  per  cent,  soluble  proteid 
2.37  per  cent,  total  proteid  18.60  per  cent,  nitrogenous  organic  extract- 
ives 1.17  per  cent,  nonnitrogenous  organic  extractives  1.6<)  per  cent, 
total  organic  extractives  2.83  per  cent,  fat  2.48  per  cent,  and  ash  1.13 
per  cent.  The  average  values  for  nitrogen  were:  Total  nitrogen  3.350 
per  cent,  proteid  nitrogen  2.975  per  cent,  and  nonproteid  nitrogen, 
0. 375  per  cent.    The  ratio  of  the  non])roteid  to  proteid  nitrogen  was  1 : 8. 

It  will  be  seen  that  the  soluble  proteid  in  uncooked  meat  forms, 
approximately,  12.80  per  cent,  or  about  one-eighth,  of  the  total  pro- 
teid. The  nonnitrogenous  extractives  are  in  all  cases  somewhat  more 
abundant  than  are  the  nitrogenous  extractives.  In  general,  the  soluble 
albumin  and  the  nitrogenous  and  nonnitrogenous  extractives  vary 
inversely  with  the  fat;  that  is  to  say,  the  meats  which  contain  the 
most  fat  have,  as  a  rule,  the  lower  percentage  of  soluble  albumin  and 
organic  extractives,  and  vice  versa.  However,  the  amount  of  extract- 
ives in  corresponding  cuts  of  meat  from  different  animals  may  vary 
considerably  even  when  the  fat  content  is  about  the  same.  For  exam- 
ple, lean  beef  round  (sample  No.  1775),  containing  4.91  per  cent  of  fat, 
has  only  2.53  per  cent  of  organic  extractives,  while  lean  beef  round 
(sample  No,  1647)  contains  4.28  per  cent  of  fat  and  has  3.36  of  organic 
extractives. 

The  usual  method  of  calculating  the  percentage  of  proteid  in  meats 
by  multiplying  the  total  nitrogen  by  the  factor  6.25  evidently  gives  a 
much  higher  figure  for  the  true  proteids  than  should  be  assigned  to 
them.  For  example,  if  the  average  total  nitrogen  (3.195  per  cent) 
found  in  the  twelve  samples  of  fresh  beef  is  multiplied  by  the  factor 
6.25,  the  product  obtained  is  19.97  per  cent.  The  proteid  obtained  by 
actual  analysis  with  the  methods  used  in  this  investigation  is  only  17.81 
per  cent,  or  a  difference  of  2.16  per  cent.  The  discrepancy  is  due  to 
the  fact  that  the  former  value  includes  organic  extractives.  Since  the 
nutritive  value  of  the  organic  extractives  is  certainly  much  less  than 
that  of  the  proteids,  the  usual  method  must  necessarily  lead  to  errors 
in  the  determination  of  the  nutritive  value  of  meats  and  meat  products. 
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COMPOSITION  OF  MEATS  COOKED  BY  BOILING. 

So  little  work  having  to  do  with  the  inlluence  of  cooking  upon  the 
composition  of  meats  has  been  found  that  it  seems  unnecessary  to  take 
it  into  consideration  in  discussing  the  results  presented  in  connection 
with  the  present  investigation. 

The  following  tables  (Nos.  100  and  101)  summarize  the  data  Regard- 
ing the  composition  of  the  boiled  meat,  that  is,  meat  cooked  in  hot 
water,  this  method  of  cooking  being,  as  before  explained,  for  con- 
venience designated  boiling,  whatever  the  temperature  of  the  water. 
The  results  are  calcidated,  as  before,  to  the  fresh  and  to  the  water-free 
basis : 

Table  100. — Chemical  composition  of  meats  cooked  by  hoUing  {fresh  substance). 


Labo- 

rrt- 

torv 

N(;. 

Raw 
meat 
used 

No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Temperature. 

Dura- 
tion of 
cooking. 

Water. 

Proteid. 

At  be- 
gin- 
ning. 

During 

cook- 
ing. 

In.solu- 
ble. 

Solu- 
ble. 

Total. 

16J2 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

l:!3 
135 

113 
112 

116 
118 

Beef,  round           

°C. 
Cold. 
Cold. 

85 
85 

His. 
3 
3 

Per  ct. 
69.91 
56.24 

Per  ct. 
35.07 
35. 01 

Per  ct. 

0.13 

.20 

Per  ct. 
35. 20 

17.54 

do 

35.  21 

68. 08 

35. 04 

.17 

35. 21 

Beef,  round  (browned) 

Average       No.s. 
1642,  1754,  and 
17.56 

Cold. 

85 

3 

175G 

.57. 22 

32.67 

.17 

32.84 

57. 79 

34.25 

.17 

34.42 

Beef,  round  (browned) 
Beef,  round 

85 
85 
85 

85 
86 
85 

3 

'3 

3 

1746 
1769 

56. 50 
56.49 
55.19 

33. 98 
34.20 
36. 02 

.15 
.21 
.13 

34.13 
34.41 

1780 

do 

36.15 

Average      Nos. 
1769  and  1780 

55.84 

35.11 

.17 

35. 28 

Average      Nos. 
1746,  1769,  and 
1780 

56.06 

34.74 

.16 

34.90 

Beef  round              

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 

3 

3 

1641 

59.01 
57. 88 
58.81 
54.17 

36.89 
34.72 
30.98 
35.  .51 

.38 
.33 
.21 
.20 

36. 27 

1744 

1768 

do 

do 

35.05 
31.19 

1779 

do 

35. 71 

67.47 

34.28 

.28 

34.  .56 

Beef,  round 

Beef,  round  (browned ) 

Cold. 
Cold. 

100 
100 

3 
3 

1755 
1757 

66. 20 
56. 45 

34. 67 
34.52 

.44 
.49 

35.11 
35.01 

56. 33 

57. 65 
.57. 19 

34.59 

34.59 
33.  04^ 

.47 

35.06 

loa 

100 

100 
100 

I 

1743 

.33 

.24 

34.92 

1745 

Beef,  round  (browned) 

33. 28 

57. 42 

33. 81 

.29 

34.10 

Average   of   all 
cooked  3  hours 

57.07 

34.35 

.26 

34.61 

Cold. 
Cold. 

Cold. 
Cold. 

65 

85 

85 
86 

5 
5 

5 

5 

1646 

62. 93 

59.84 

31.89 
32.87 

.27 
.36 

32.16 

1645 

do 

33. 23 

Veal,  leg 

1664 

68.59 
64.66 

30.50 
28. 82 

.60 
.31 

31.10 

1658 

do 

29.13 

Average      Nos. 
1654  and  1658.. 

66.63 

29.66 

.46 

30.12 

Average      Nos. 
1645,  1654,  and 
1658              

64.36 

30.73 

.42 

31. 15 
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Table  100. — ( 'hemical  compositioti  uj  meals  cooked  by  boiling  {j'rejih  substance) — Cont'd. 


Raw 
iui>at 
used 
No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Temperature. 

Dura- 
tion of 
cooking. 

Water. 

Proteid 

ni- 
tory 
No. 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Insolu- 
ble. 

Solu- 
ble. 

Total. 

l&M 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

Ill 
131 

121 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  round 

°C. 
100 
100 

°C. 
85 
85 

Hrs. 

5 
•      5 

Perct. 
59. 12 
55.31 

Per  ct. 
33.85 
31. 72 

Per  ct. 

0.29 

.16 

Per  ct. 
34.14 

1720 

do 

31.  X8 

Average 

57.22 

32.78 

.23 

33.01 

Beef,  neck 

100 
100 
100 

86 
85 

85 

5 
5 
5 

lfi65 

54.40 
38.35 
48.34 

30.67 
18.96 
26. 75 

.19 
.38 
.38 

30.86 

U>73 
1703 

Beef,  rump 

do 

19.34 
27.13 

Average      Nos. 
1673  and  1703 

43.35 

22. 86 

.38 

23  24 

Beef,  flank 

100 
100 
100 

85 
85 
85 

5 
5 
5 

1()69 

46. 46 
66. 65 
61.87 

19. 59 
31.62 
29.21 

.39 
.49 
.32 

19.98 

ir..-)3 
lt)64 

Veal,  leg 

do 

32.11 
29. 53 

Average      No.s. 
16-'J3  and  1664.. 

64.26 

30.41 

.41 

30. 82 

.Wcrage      Nos. 
I(;44,16.i3.1664, 
16ti.5, 1669, 1673, 
1703  and  1720 

53.82 

27.80 

.33 

28.12 

Beef,  round 

100 
100 
100 

100 
100 
100 

5 
5 
5 

1639 

59.68 
60.52 
57. 12 

33.32 
31.76 
31.42 

.97 
.92 
.56 

34.29 

1G43 

do 

32.  (j8 

1721 

do 

31.98 

59.11 

32.16 

.82 

32.98 

100 
100 

100 
100 

5 
5 

1704 

55. 01 
64.73 

26. 68 
30. 51 

.90 
.44 

27.58 

1652 

Veal,  leg 

30. 95 

Average      No.s. 
1639,1643,1652, 
1704,  and  1721.. 

59.41 

3Q.73 

.76 

31.49 

Average  of   all 
cooked  5  hours 

Average   of  all 
cooked  3  and 

57.86 

29.41 

.47 

29.88 

57.50 

31.57 

.38 

31.95 

d 
^; 

B 

a) 

a 

a 

Qi 

a 

D 

&     . 

X  o 

"^ 

be 

C 

3 

Kind  of  meat. 

Organic 
extractives. 

^ 
^ 

si 

to 

■< 

a 

o 

"3 

o 

.  H 

P.ct. 

100.54 

'S 
"3 
o 
H 

1 

c 

"2 
'53 

6 

2 

o. 
c 
o 

p.ct. 

0.138 

26 
P'a 

o 

g 

1 

5 

c 

.1 
2 

i 

p 

o 

3 

&2 

^  a.  . 
■•3  o  J* 

Cj  -M   61) 

1642 

1640 
1753 

1753 

1741 
1764 
1775 

109 
137 

139 

136 
145 
154 

Beef,  round 

P.cL 
0.43 

p.ct. 

0..'S6 

p.ct. 
0.99 
1.60 

P.ct. 
3.93 

6.80 

P.ct. 

0.51 

.70 

P.ct. 
5.  770 

P.ct. 
5.632 

1:40.8 

1754 

do 

Average 

Beef,round  (browned) 

Average      Nos. 
1642,  1754,  and 
1756 

.  .78j     .82 

100.55   5.884 

5.634    .250 

1:22.5 

.61 

.69 

1.30 

5.37 

.61 

100.55   5.827 

5.633    .194 

1:31.7 

1756 

.75 

.75 

1.50 

8.00 

.67 

100. 23 

5. 495 

5.255 

.240 

1:21.9 

.65 

.71 

1.36 

1.64 
1.83 
1.72 

6.24 

.63 

.70 
.91 

.85 

100.44 

5. 716 

5. 507 

.209 

1:26.3 

Beef, round  (browned) 

Beef,  round 

do 

Average      Nos. 
1769  and  178... 

Average      Nos. 
1746, 1769,  and 
1780 

1746 
1769 
1780 

.73 
.95 
.80 

.91 

.88 
.92 

7.12 
6.87 
6.62 

100. 09 
100. 51 
100. 53 

5. 696 
5.  810 
6.040 

5. 461 
5.505 
5.784 

.  235 
.305 
.256 

1:23.2 
1:18.0 
1:22.6 

.88 

.90 

1.78 

6.75 

.88 

100. 52 

5. 925 

5.645 

.280 

1:20.3 

.83 

.90 

1.73 

6.87 

.82 

100. 38 

5. 849 

5. 583 

266 

1:21.0 
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Table  100. — Chemical  composition  of  meats  cooked  by  boiling  {fresh  substance) — Cont'd. 


6 

1 

1 

1 

«  o 

o 

8 

Kind  of  meat. 

Organic 
extractives. 

^ 
^ 

J3 
< 

a 
2 

0 

"3 
0 

H 

c 

0 

'S 

"3 
0 

H 

d 

'3 
■a 
'S 

S 

p-( 

s 

c 

0)  0) 

P. 

c 
0 

c  0 

o 

13 
1 

so 

■s§ 

a  <u 
o 

o 

OS -5  a 

1641 
17-14 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 

126 

122 
116 
117 

107 
110 
132 

126 
114 

Beef,  round 

do 

P.ct. 

0.33 

.79 

.99 

.94 

P.ct. 
0.45 
1.08 
1.28 
1.04 

P.ct. 
0.78 
1.87 
2.27 
1.98 

P.ct. 
4.38 
4.83 
7.51 

7.88 

P.ct. 

0.50 

.73 

.89 
.84 

P.ct. 
100.94 
100. 36 
100.67 
100.58 

P.ct. 
.5. 910 
5. 862 
5. 309 
6.013 

p.ct. 
5. 803 
5. 608 
4.991 
5.713 

p.ct. 

0.107 

.254 

1:54.2 
1'W  1 

1768 

do 

.318    l-L'i  7 

1779 

do 

Average 

Beef,  round 

Beef,  round  (browned) 

Average 

Beef,  round 

.300 

1:19.0 

.76 

.96 

1.72 

6.15 

.74 

100.  ()4 

5.774 

5.  .529 

.245 

1:22.6 

1755 
1757 

.74 

.79 

.90 
.91 

1.64 
1.70 

7.35 
6.83 

.71 
.70 

101.01 
100. 69 

5.857 
5. 8.55 

5.618 
5.602 

.239 
.253 

1:23.5 
1:22.1 

.77 

.91 

1.67 

7.09 

5.06 

7.74 

6.40 

.71 

.74 
.    .73 

100. 85 

5. 856 

5.610 

.246   1:22.8 

1743 

.77 
.72 

1.04 
.79 

1.81 
1.51 

100. 18 
100.45 

5. 834 
5.  .556 

5.  .587 
5.325 

.247 
.231 

l-'W  6 

1745 

Beef,  round  (browned) 
Average 

1:23.1 

.75 

.92 

1.67 

.74 

100.32 

5. 695 

5.456 

.239 

1-22  8 

Average    of   all 
cooked  3  hours. 

Beef,  round ; 

.75 

.88 

1.63 

.67 
.75 

6.49 

5.57 
5.23 

.73 

100. 53 

5.  778 

5.537 

.241 

1:23.0 

1646 

.29 
.32 

.38 
.43 

.55 
.54 

101. 88 
99.  59 

5.240 
5. 420 

5.146 
5.317 

.094 
.103 

r,54  7 

1645 

do 

Veal,  leg 

1:51.6 

1654 

.29 
.44 

.96 
.55 

1.25 
.99 

.97 
5.58 

.64 
.59 

102. 55 
100.95 

5.070 
4.800 

4.976 
4.660 

.094 
.140 

1-.52  9 

1668 

do 

Average       Nos. 
16.54  and  1658  . . 

Average       Nos. 
1645,  1654,  and 
16.58 

Beef,  round 

1:33.3 

.37 
.35 

.76 

1.13 

3.28 

.62 

101. 75 

4.935 

4.818 

.117 

1:41.2 

.65 

1.00 

3.93 

5.75 
11.61 

.59 

101.03 

5. 096 

4.984 

.112 

1:44.5 

1644 

.40 
.65 

.57 
.15 

.97 
.80 

.69 
.51 

100.67 
100. 11 

5. 590 
5.309 

5. 462 
5.100 

.128 
.209 

r4'>  7 

1720 

do 

Average 

Beef,  neck 

1:24.4 

.53 

.36 

.89 

8.68 

.60 

.47 
.33 
.43 

100. 39 

5.4.50 

5.281 

.169 

1:31.2 

1665 

.32 
.47 
.29 

.55 
.43 
.34 

.87 
.90 
.63 

13.68 
42.03 
23. 36 

100. 28 

100.95 

99.89 

5. 039 
3. 245 
4.433 

4.937 
3.094 
4.340 

.102 
.151 
.093 

1'48  4 

1673 

Beef,  TUDip 

1'20  5 

1703 

do 

Average       Nos. 
1673  and  1703  .. 

Beef,  flank 

1:46.7 

.38 

"T04 
.69 
.56 

.39 

.17 

1.00 

.76 

.77 

32.  70 

.38 
.24 

.7.'! 

.66 

100. 42 

3.839 

3.717 

.122 

1:30.5 

1669 

.21 
1.69 
1.32 

34.16 
1.31 

7.77 

101.05 
102. 51 
101. 15 

3.210 
5.360 
4. 900 

3.196 
5.138 
4.724 

.014 
.222 
.176 

l-'^3  3 

1653 
1664 

Veal,  leg 

do 

Average       Nos. 
1653  and- 1664  . . 

Average        Nos. 
1644, 1653, 1664, 
1665,1669,1673, 
1703,  and  1720.. 

Beef,  round 

1:23.1 
1:26.8 

.63 

.88 

1.51 

4.54 

.71 

101.83 
100.83 

5. 130 

4.931 

.199 

1:24.8 

.43 

.50 

.93 

17.46 

.51 

4. 036 

4.499 

,137 

1:32.8 

1639 

.48 
.44 
.65 

1.19 
.57 
.50 

1.67 
1.01 
1.15 

'5.' 66 
9.01 

.79 
.74 
.63 

ioo.'ei 

99.89 

5. 640 
5. 370 
5.324 

5.  486 
5. 229 
5. 116 

.1,54 
.141 
.208 

135  6 

1643 
1721 

do 

do 

Average 

1:37.1 
1:24.6 

.52 

.75 

1.27 

7.34 

.72 

100. 25 

5  445 

?,  977 

168 

1-S1  a 

Beef,  rump 



1704 

.53 
1.12 

.72 
1.67 

1.25 
2.79 

16.07 
1.59 

.68 
1.01 

100.59 
101. 17 

4.583 
5-310 

4.413 
4.952 

170'   r'>6  0 

1652 

Veal,  leg 

358    113  8 

Average       Nos. 
1639, 1643, 1652, 
1704,  and  1721.. 

Average   of    all 
cooked  5  hours. 

Average    of    all 
cooked   3  and 
5  hours 

.64 

.93 

1.57 

8.09 

.77 

100.57 

5.246 

5.039 

.207    1:24.3 

.47 
.60 

.65 
.75 

1.12 

11.84 

.60 

100.87 

4.932,  4.782 

.150    1:31.9 

1.35 

9.34 

.66 

100.71 

5.314,  5.123 

.191 

1:26. 8 
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Tahle   101. — Clic)iiii'<if  roin})o.<<itinn  of  meatK  cooked  hi/  hniling  {cttlnihited  to  iratrr-free 


Raw 

meat 

iisod, 
No. 

Cook- 
ing 

iment 
No. 

KiiKl  i>f  iiu'iit. 

Temperature. 

Dnra- 

tion  of 
(•(Mik- 
ing. 

Proteid. 

riitorv 
No. 

At  begin- 
ning. 

During 
cook- 
ing. 

Insol- 
uble. 

Soluble. 

Total. 

1642 

1640 
1753 

1753 

1741 
1764 

1775 

1640 
1741 
17t)4 
1775 

1753 
1763 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1666 
1662 

109 
137 

139 

136 

145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
126 

122 
116 
117 

°C. 

Cold. 

Cold. 

°C. 

85 
86 

Hrt. 
3 
3 

Per  a. 

87.45 
80.00 

Peret. 

0.35 

.46 

Per  d. 
87.80 

1754 

..  .do 

80.46 

83.73 

.40 

84.13 

Kccf,  roiiiKl  (browned) . . 

.Vverage  Nos.  1642, 
17.^4,  iiiid  17.56 

Coid. 

86 

3 

1756 

76.36 

.40 

76.  76 

81.27 

.40 

81.67 

Beef,  rmiud  (bniwiUMl  j . . 

85 
85 

85 

85 
85 
85 

S 
3 
3 

1746 
1769 

78.11 
78.59 
80.38 

.35 
.50 
.29 

78.46 
79.09 

17>'0 

do 

80.67 

Average  Nos.  1769 
and  1780 

79.48 

.40 

79.88 

Average  Nos.  1746, 
1769,  and  1780 

79.03 

.38 

79.41 

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 
3 
3 

1641 

87.55 
82. 43 
7.5. 21 
77.48 

.93 

.78 
.51 
.44 

88.48 

1744 

.  .do 

83.21 

1768 

do 

75. 72 

1779 

do 

77. 92 

80.66 

.67 

81.33 

Cold. 
Cold. 

100 
100 



3 
3 

1755 

79.16 
79.26 

1.00 
1.13 

80.16 

1757 

Beef,  round  (lirowned) .. 

80.39 

79.21 

1.07 

80.28 

100 
100 

100 
100 

3 
3 

1743 

81.67 
77.17 

.78 
.57 

82. 45 

1745 

Beef,  round  ( l)rowned ) . . 

77.74 

79.42 

.68 

80.10 

Average      of     all 

80.06 

.61 

80.67 

Beef,  round 

Cold. 
Cold. 

Cold. 
Cold. 

66 

85 

85 
85 

5 
5 

5 
5 

1646 

86.03 
81.85 

.73 

.89 

86.76 

1645 

do 

82.74 

Veal ,  leg      

1654 

97.12 
81.52 

1.89 
.91 

99.01 

1658 

do.. 

82.43 

Average  No.s.  16.54 
and  1658 

89.32 

1.40 

90. 72 

Average  Nos.  1645, 
16.54,  and  16.58 

86. 83 

1.23 

88.06 

Beef  round 

100 
100 

85 
85 

5 

1644 

82.  80 
70.98 

.71 
.36 

83.51 

1720 

do 

71.34 

76.89 

.54 

77.43 

100 
100 
100 

85 
85 
85 

5 
5 
5 

1665 

67.26 
30.75 
51.78 

.42 
.62 
.74 

67.68 

1673 

Beef,  rump       

31.37 

1703 

do 

52.  .52 

Average  Nos.  1673 
and  1703 

41.27 

.68 

41.  95 

Beef,  flank 

ICO 
100 
100 



85 
85 
85 

5 
5 

5 

1669 

36.57 
94.81 
76.61 

.75 
1.47 

.84 

37. 32 

1653- 

96.28 

1664 

do 

77. 45 

Average  Nos.  1653 
and  1664 

85.71 

1.16 

86.87 

Average  Nos.  1644, 
1653,    1664,    1665, 
1669,   1673,    1703, 
and  1720 

63.94 

.74 

64.68 
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T.\BLE  101. — Chemical  comjioallion  of  meats  cooked  by  hoUing  {calailated  to  water-free 

basis) — Continued. 


Raw 
meat 
used 
No. 

Cook- 
ing 
exper 
iment 
No. 

Kind  of  meat. 

Temperature. 

Dura- 

PAteid. 

rator> 

No." 

At  begin- 
ning. 

During 
cook- 
ing. 

tion  of 
cook- 
ing. 

Insol- 
uble. 

Soluble. 

Total. 

1639 

1637 
1647 
1722 

1705 
1656 

107 
110 
132 

126 
114 

Beef,  round 

100 
100 
100 

°C. 
100 
100 
100 

Hrs. 
5 
5 
5 

Per  ct. 
82.64 
80.45 
73.27 

Per  ct. 
2.40 
2.33 
1.31 

Per  ct. 
8.5.04 

82.78 
74.58 

1643 

do 

1721 

do 

Average 

78.  79 

59. 30 
86.  .50 

2.01 

80.80 

Beef,  rump 

100 
100 

100 
100 

0 

5 

1704 

2.00 
1.25 

61.30 

87.75 

1662 

Veal,  leg 

Average  Nos.  1639, 
1643,    16.52,    1704, 
and  1721 

76.43 

1.86 

78.29 

Average      of     all 
cooked  5  hours  . . 

72. 95 

1.16 

74.11 

Average     of     all 
cooked  3  and  5 
hours 

76.19 

.88 

77.07 

1 

d 
"A 

1 

o 

bee 

i 

Kind  of  meat. 

Organic 
extractives. 

a 
s 

1 

o 

d 

"S 

s 

o 
H 

G 

0) 

.1 

"a 

1 
a, 

6 

1) 

(so 
o  ^. 

o 

•Is 

0  s* 
a. 
c 
0 

1642 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

17.53 
1753 

17411 
1741 

109 
137 

139 

136 
145 
1.54 

108 
134 
144 
153 

Beef,  round 

P.ct 
1.07 

1.78 

P.ct. 
1.40 

1.87 

p.ct. 
2.47 
3.65 

3.06 

P.ct. 
9.80 
15. 54 

P.ct. 
1.27 
1.60 

P.ct. 

101.34 

101.25 

p.ct. 
11  393 

P.ct. 

U   flJS 

P.ct. 

1754 

do 

13!446|  12'.  873 

.573 

Average 

Beef,  round  (browned) .. 

Average  Nos.  1642, 
1754,  and  17.56 

Beef,  round  (browned).. 

Beef,  round 

do 

1.42 

1.64 

12.  67 

1.44 

101. 30 

13. 920 

13.4 

61 
82 

.459 

1756 

1.75 

1.75 

3.50 

18.70 

1.57 

100.53 

12.845 

12.2 

.563 

1.53 

1.67 

3.20 

14. 68 

1.48 

101. 04 

13.  561 

13.0 

68 

54 
54 

n7 

.494 

1746 
1769 
1780 

1.68 
2.18 
1.79 

2.09 
2.02 
2.05 

3.77 
4.20 
3.84 

16.37 
1.5.79 
14.77 

1.61 
2.09 
1.90 

100.21 

101. 17 

101. 18 

13.0941  12.5 
13.353   12.6 
13  479'  1''  0 

.540 
.699 
572 

Average  Nos.  176'J 
and  1780 

Average  Nos.  1746, 
1769,  and  1780 

Beef,  round 

1.99 

2.04 

4.03 

3.93 

1.91 
4.44 
.5.51 
4.32 

1.5.28 

15.64 

10. 69 
11.47 
18.23 
17.19 

2.00 

1.87 

1.22 
1.73 
2. 16 
1.84 

101. 18 

13. 416 

12.7 

)5 

.636 

1641 

1.88,  2.05 

.Sll  1.10 
1  881  2.  .56 
2.40   3.11 
2.05   2.27 

100. 85 

102. 30 
100. 85 
101  62 

13.309|  12.7 
14  418   14  1 

.604 

9fil 

174-1 

do 

13.917   13!314|    !603 

19   SSQi    19   llri'        77i 

1768 

do 

1779' 

do 

101  27   13  120   1'^  .iR"!     •'.-''i!* 

Average 

13.013|    ..573 
19  826}     546 

1.79   2.26 

1.691  2.06 
1.81    2.09 

4.05 

3.75 
3.90 

14.40 

1.74 

101.  .51    13.586 

I 

138 

Beef,  round 

17.55 

16.78 
1.5. 68 

1.62 
1.61 

10'>  31     IS  S79 

1757 

.      140 

133[ 

ia5 

Beef,  round  ^browned).. 

Average 

Beef,  round 

101.58 

13.444 

12!  862    .582 

1.7.5|  2.08 

3.83 

16.23 

1.62 

101. 95J  13.408 

12.  i-- 

4     .564 

19        RfU 

1743. 

1.82|  2.46 
1.68,  l.a5 

4.28 
3.53 

11.  95 
18. 06 

1.75 
1.71 

100  43'  13  776   13  1' 

1745 

Beef, round  (browned).. 

Average 

Average    of    all 
cooked  3  hours  . . 

101.06,  12.978'  12.438    .540 

1.75   2.16 
1.74   2.05 

3.91 

15.02 

1.73 

100.75 

13. 377| 

12.815 

.562 
.560 

1 

3.79 

15.08 

1.69 

101.22 

13.466 

j 
12. 906 
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-Cheiniciil  com  position  of  meats  cookrd  l>i/  hoilimj  {ralriildtcd  to  ir<itn--free 
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c 

a      1 

X  o 

1 

Kind  of  nu'iit. 

Organic 
extractives. 

i 

p.ct. 
15.03 

-< 

m 

s 

2 

0 

1 

5 

"3 
5 
5 

c 

1 

•0 
'S 

1 

u' 

C 

B 
3 

■:   ! 

|i 

in 

p.  ct. 
1  Hi 

0. 
a 
0 

1646 
1645 

1 

1647 
1647 

1656j 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

113 
112 

116 

lis 

111 
131 

121 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

P.ct. 
0  7S 

P.ct. 
1.03 

p.ct. 
1.48 

P.ct. 
10.5.08 

P.ct. 

14.135 

13.49ti 

p.  rt. 

13.882 

13.23S 

/'.  ct. 
0.253 

do 

Veal,  log 

do 

.Vverage  Nos.  1654 
nnd  16.58 

.80 

1.07    1.87    13-02 

1.34     98.97 

.258 

16M 
1(S8 

.92;  3.0(i 
1.25;  1..55 

3.98     3.09 
2.80^  15.79 

2.04 
1.67 

108. 12 
102. 69 

16. 140 
13.  .582 

15. 842 
13. 189 

.298 
.393 

1.06}  2.31 

3.37     9.44 

1.86 

105.41 

14.861 

14.516 

.346 

Average  Nos.  1645, 
16.54.  and  1658.... 

.99 

.9K 

1.89 

2.88   10.63 

1.68 

103.26 

14.406 

14.090 

.316 

1644 

1  39 

2.37   14.07   1.69 
1.79,  2.5.98   1.14 

101.64 
100.25 

13. 674 

11.880 

13.362 
11.414 

.312 

1720 

do 

1.4.5^     .34 

.466 

1.22     .87 

2.09  20.03   1.42   100.95 

12.777 

12.388 

.389 

Beef,  neek 

Beef,  rump 

do 

.\verage  Nos.  1673 
and  1703 

Beef,  flank 

Veal,  leg 



1665 
1673 
1703 

.7o:  1.21 

.76]     .70 
..T6j     .66 

1.91    30.00   1.03 
1.46   (>8.18     ..54 
1.22j  4.5.22     .83 

100. 62 

101.. 55 

99.79 

11.019 
5.  2l'.4 
S..581 

10. 829 
.5.019 
8.403 

.220 
.245 
.178 

.66 

.6H 

1.34]  .56.70     .69 

100.67 

6.923 

6.711 

.212 

1653 
1664 

.07 
2.07 
1.47 

.32 

3.00 
1  99 

.39   63.  SO     .45 
5.07      3.93   2.25 
3.46   20. 3S   1.73 

101.96 
107.  .5;i 
103.02 

5. 99( 
16. 072 
12. 851 

5. 971 
15. 405 
12.392 

.025 
.667 
.4.59 

Average  Nos.  1653 
and  1664 

1.77 

2.50 

1 
4.271  12.16 

1.99 

105. 28 

14. 462 

13. 899 

..563 

Average  Nos.  1644, 
16.53,    1664,    1665, 
1669.   1673,    1703, 
and  1720 

1.01 

1.20 

2.21 

33.  g."! 

1 
1.2l'  lOaO.'j 

10. 671 

10.349 

.322 

Beef,  round 

do 

' 

1639 
1643 

1.19;  2.95 
1.12   1.44 
1.511  1.17 

4.14 

2.5b 
2.68 

1     Oil 

'i4.'34  i!87;"i6i".5.^ 

21.01    1.47     99.74 

]3.9SS|  13.607 
13.602   13.245 
12.416   11.933 

.381 
.3.57 

1721 

do 

.483 

1.27|  1.8.5j  3.12[  17. 6S   1.77,  100.6.'= 

13.335;  12.928 

.407 

1704 

1.18:  1.6C 
3.18   4.74 

2.76!  3.5.72!  1..51 

101.31 
103.  W 

10.190!     9.808 
15.055   14.040 

.382 

1652 

Veal,  leg 

7.92 

4.  ,51 

2.86 

1.015 

Average  Nos.  1639, 
1643,    1652.    1704, 
and  1721 

Average    of    all 
eooked  5  hours  . . 

.\verage     of    all 
rooked  3  and  5 

1 
1 

1.64   2.3? 

4.02 

18. 9( 

)   1.94 

101.4] 

13.0.50  12.526 

.524 

1.18J  1.6f 

2.8^ 

24.  K 

!   l.K 

102. 2f 

1 
)   12.23 

t'  11.857 
3   12.331 

.377 

1.43    1-84    3.27   20.17    1.6( 

)   101.7' 

r,  12.79 

.4.59 

1 

1 

1 

It  will  be  seen  that  the  average  results  obtained  from  analysis  of  31 
samples  of  ditt'erent  cuts  of  beef  and  veal  which  had  been  cooked  by 
boiling,  under  the  various  conditions  indicated,  were  as  follows:  Water 
57.50  per  cent,  insoluble  pi'oteid  31.57  per  cent,  soluble  proteid  0.38 
percent,  total  proteid  31.95  per  cent,  nitrogenous  extractives  0.60  per 
cent,  nonnitrogenenous  extractives  0.75  percent,  total  organic  extract- 
ives 1.35  per  cent,  fat  9.34  per  cent,  ash  0.66  per  cent,  making  a  total 
of  100.71  per  cent.  The  average  nitrogen  values  for  these  samples  of 
boiled  meats  were:  Total  nitrogen  5.314  per  cent,  proteid  nitrogen 
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5.123  per  cent,  and  nonproteid  nitrogen  0.191  per  cent.     The  ratio  of 
nonproteid  to  proteid  nitrogen  was  1:26.8. 

If  tlu'so  results  are  compared  with  those  obtained  for  the  corre- 
sponding raw  meats,  it  will  be  seen  that  there  is  a  marked  difference 
between  the  chemical  composition  of  uncooked  meats  and  meats 
cooked  in  hot  water,  the  analysis  of  the  13  samples  of  the  correspond- 
ing uncooked  meats  (])eef  and  veal)  being  as  follows:  Water  70.08  «  per 
cent,  insolu])le  proteid  15.63  per  cent,  soluble  proteid  2.30  per  cent, 
total  proteid  17.93  per  cent,  nitrogenous  extractives  1.09  per  cent,  non- 
nitrogenous  1.63  per  cefit,  total  organic  extractives  2.72  per  cent,  fat 
9.65  per  cent,  ash  1.01  per  cent,  making  a  total  of  100.67  per  cent. 
The  average  nitrogen  values  for  the  uncooked  meats  were:  Total 
nitrogen  3.219  per  cent,  proteid  nitrogen  2.868  per  cent,  and  nonpro- 
teid nitrogen,  0.351  per  cent.  The  ratio  of  nonproteid  to  proteid 
nitrogen  was  1:  8.25. 

It  is  evident  that  there  is  a  decided  decrease  in  water  content  of  the 
meat  when  it  is  boiled  in  water.  The  average  amount  of  water  in  the 
11  samples  of  uncooked  meats  was  70.08  per  cent,  while  in  the  31 
samples  cooked  in  hot  water  it  was  only  57.50  per  cent.  This  corre- 
sponds with  results  previously  obtained  in  this  laboratory,  and  all  go 
to  show  that  there  is  always  a  loss  of  water  when  meats  are  cooked  in 
hot  water.  It  follows  from  the  above  consideration  that  the  cooked 
meats  will  contain  a  considerable  higher  percentage  than  the  raw  of 
some  or  all  of  the  constituents  other  than  water.  This  is  especially 
true  of  the  insoluble  proteid,  which  amounts  to  31.57  per  cent  in  the 
cooked  meats  and  to  only  15.63  per  cent  in  the  uncooked  meats;  that 
is  to  say,  the  percentage  amount  of  insoluble  proteid  in  the  cooked 
meats  is  slightly  more  than  twice  as  great  as  in  the  raw  meats.  It  must 
not,  however,  be  supposed  that  this  greater  proportion  of  proteid  in 
the  cooked  meats  is  due  entirely  to  the  decrease  in  the  proportion  of 
water.  Some  of  the  increase  is  due  to  the  coagulation  of  albumin  during 
the  process  of  cooking  which  renders  some  soluble  proteid  insoluble. 

Indeed,  one  of  the  most  pronounced  differences  in  the  chemical  com- 
position of  cooked  and  uncooked  meats  occurs  in  the  amount  of  soluble 
albumin  present.  The  average  (juantity  of  soluble  proteid  in  the  13 
samples  of- raw  meat  was  2.30  percent,  and  in  the  31  samples  of  boiled 
meat  only  0.38  per  cent.  In  other  words,  during  the  cooking  of  the 
meat  1.92  per  cent  of  the  proteid  present  in  the  uncooked  meat  in  a 
soluble  form  was  rendered  insola])le  by  coagulation.  The  actual 
nature  of  this  change  will  probably  ])e  Ijetter  understood  after  a  study 
of  the  water-free  substances.  In  the  water-free  substance  of  the 
cooked  meats  there  is  76.19  per  cent  of  the  insoluble  proteid,  0.88  per 
cent  of  soluble  proteid.  and  77.07  pei-  cent  of  total  proteid.  On  the 
other  hand,  the  insoluble  proteid  forms  56.37  per  cent,  the  soluble 

a  In  the  case  of  water  the  average  represents  14  samples. 
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protoid  S.89  per  cont,  and  tho  total  i)i()toid  (U.TB  per  cent  of  the  water- 
free  substance  of  the  uncooked  meats. 

This  difference  between  the  cooked  and  uncooked  meat  may  be 
further  ilhistrated  l)y  comparing-  the  ratios  of  the  sohil>K>  to  the  insolu- 
ble proteid.  The  ratio  of  the  soluble  proteid  to  the  insoluble  proteid 
in  the  case  of  the  uncooked  meats  is  1:  G.T,  and  in  the  case  of  the  cooked 
meats  is  1:86.8. 

Another  characteristic  diti'erence  which  is  readily  observed  ])etween 
the  chemical  composition  of  uncooked  meats  and  meats  cooked  by 
boilintr  occurs  in  the  (luantities  of  organic  extractives  which  they 
contaiji,  both  the  nitro(,^en  and  the  nonnitrogenous  extractives  })eing 
present  in  much  smaller  proportions  in  the  freshly  cooked  meats  than 
in  the  raw.  The  average  values  were,  nitrogenous  extractives  1.09  per 
cent,  nonnitrogenous  1.03  per  cent,  and  total  organic  extractives  2.72 
per  cent,  in  the  13  samples  of  uncooked  meats  (beef  and  veal).  The 
analyses  of  the  31  samples  of  meats  (beef  and  veal)  cooked  in  hot 
water  show  that  they  contained  the  following:  Nitrogenous  extractives 
0.60  per  cent,  nonnitrogenous  extractives  0.75  per  cent,  and  total 
organic  extractives  1.35  per  cent.  If  the  figures  are  calculated  to  the 
water-free  basis,  they  will  be  more  strictly  comparable.  On  this 
basis  the  uncooked  meats  contained  upon  an  average  3.98  per  cent  of 
nitrogenous  extractives,  5.94  per  cent  of  nonnitrogenous  extractives, 
and  9.93  per  cent  of  total  organic  extractives,  and  the  cooked  meats 
contained  1.45  per  cent  of  nitrogenous  extractives,  1.84  per  cent  of 
nonnitrogenous  extractives,  and  3.27  percent  of  total  organic  extract- 
ives. In  other  words,  the  boiled  meats  contained  a  little  less  than  one- 
third  as  nmch  of  the  organic  extractives  as  the  raw.  Examination  of 
the  broths  resulting  in  the  cooking  showed  that  somewhat  more  than 
two-thirds  of  these  extractive  constituents  of  the  meat  entered  the 
broth  during  the  contact  of  the  meat  with  the  w  ater  in  which  it  was 
cooked. 

The  amount  of  fat  contained  in  the  fresh  substance  of  the  uncooked 
and  cooked  meats  is  about  the  same,  the  average  for  13  samples  of 
raw  meats  being  9.65  per  cent,  and  for  31  samples  of  l)oiled  meats  9.34 
per  cent.  On  a  water-free  basis  the  percentage  of  fat  in  the  raw 
meats  is  27.40  and  in  the  cooked  meats  only  20.17.  So  it  appears 
that  during  the  cooking  there  is  actually  a  loss  of  fat.  This  has  also 
been  demonstrated  by  analysis  of  the  resulting  broths,  which  are 
found  to  contain  some  of  the  meat  fat. 

The  data  presented  show  plainly  that  the  ash  content  of  meat  cooked 
in  hot  water  is  much  less  than  that  of  the  same  meat  before  cooking. 
The  analyses  of  13  samples  of  uncooked  meats  gave  an  average  of  1.09 
per  cent  of  ash, and  of  31  samples  of  boiled  meats  0.66  percent.  Cal- 
culating these  results  to  a  water-free  basis,  the  ash  in  the  raw  meats 
is  3.74  per  cent  and  only  1.60  per  cent  in  the  cooked  meats. 
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From  what  has  been  said  regarding  the  proteid  and  nitrogenous 
organic  extractives,  it  follows  that  the  meat  cooked  In'  boiling  would 
contain  a  considerabl}'  greater  proportion  of  proteid  nitrogen  and  a 
smaller  proportion  of  nonproteid  nitrogen  than  the  raw.  The  boiled 
meat  contained  5.123  per  cent  of  proteid  nitrogen  and  0.191  per  cent 
of  nonproteid  nitrogen,  while  the  raw  meats  contained  2.868  per  cent 
of  proteid  nitrogen  and  (1.351  per  cent  of  nonproteid  nitrogen.  This 
difference  in  the  relation  between  the  amounts  of  proteid  and  nonproteid 
nitrogen  in  the  boiled  and  the  raw  meats  may  be  strikingly  shown 
t)y  calculating  the  ratio  of  the  nonproteid  to  the  proteid  nitrogen  in  the 
two  cases.  Thus  the  ratio  of  the  nonproteid  to  the  proteid  nitrogen  in 
the  cooked  meats  is  1:26.8,  while  in  the  uncooked  meats  it  is  1:8.2 

There  is  another  especiall}'  interesting  question  connected  with  the 
results  here  presented,  nameh',  What  influences  do  slow  and  rapid  cook- 
ing, low  and  high  temperature,  and  other  variations  in  the  methods  of 
cooking  of  meats  in  water  have  upon  their  chemical  composition  and 
nutritive  value?  In  order  that  such  diflferences,  if  thev  exist,  may  be 
more  readil}'  studied,  a  table  has  been  prepared  in  which  a  summary 
of  the  average  composition  of  meats  cooked  by  different  methods  is 
given,  together  with  the  average  composition  of  the  13  samples  of 
raw  meats: 


Table  102. — Summary  sJiowing  the  chemical 

composition  of  boiled 

and  u 

ncooked  meats. 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Water. 

Proteid. 

Methods  of  cooking. 

Atbe- 
gini 
ning. 

During 
cook- 
ing. 

Insol- 
uble. 

Solu- 
ble. 

Total. 

BOILED  3  HOITKS. 

Experiments  Nos.  109,  137,  139 

°C. 
Cold. 
85 
100 

°C. 
85 
85 
85 

Hours. 
8 
3 
3 

Per  ct: 
57. 79 
56.06 
57.47 

Per  ct. 
34. 25 
34.  74 
34. 2H 

Per  ct. 

0.17 

.16 

.28 

Perct. 
34  42 

Experiments  Nos.  136,  145, 1.54 

Experiments  Nos.  108,  134,  144,  153 

34.90 

34  .56 

Average  of  10  tests  (Nos.  108,  109,  134, 
136,  137,  139,  144,  145,  153,  1.54) 

85 

3 

57.14 

34. 41 

.21 

34  62 

Experiments  Nos.  138,  140 

Cold. 

100 

100 
100 

3 
3 

56.33 
57. 42 

34.  .59 

33.81 

.47 
.29 

35  06 

34.10 

Average  of  4  tests  (Nos.  133,  135,  138, 
140) 

100 

3 
3 

56.87 

34.20 

.38 

34  58 



Average  of  above  14  tests 

57.07 

34.35 

.26 

34.61 



BOILED  5  HOURS. 

E.xperiment  No.  113 

Cold. 
Cold. 

100 

65 

85 

85 

5 
5 

5 

62. 93 
64.36 

53.82 

31.89 
30.73 

27.79 

.27 
.42 

.33 

32  16 

Exiieriments  Nos.  112,  116,  118 

31  15 

Experiments  Nos.  Ill,  115,  117,  121,  122,  123, 
125,131 

28  12 

Average  of  6  te.st-s  (Nos.  Ill,  118,  121, 
123,  125,  131) 

85 
100 

5 
5 

.56. 70 
59.41 

28.59 
30.73 

.36 
.76 

28  95 

Experiments  Nos.  107,  110,  132,  126,  114 

100 

31.49 

Average  of  above  17  tests 

5 

57.86 

29.41 

.47 

29  88 

Average  of  above  31  testa  with  boiled 
meat 

57.50 

31.57 

.38 

31  95 

KAW    MKAT. 

Average  of  13  tests 

70.08 

15. 63 

2.30 

17  93 

Ill 
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Continued. 


Organic  extract- 
ives. 

Fat. 

A.sh. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Pro- 
teid 
nitro- 
gen. 

Non- 
pro- 
teid 
nitro- 
gen. 

Ratio  of 
non- 

Method  of  cooking. 

Ni- 
troge- 
nous. 

Non- 

Jii- 

troge- 

nous. 

To- 
tal. 

proteid 
to  pro- 
tein ni- 
trogen. 

BOILED  3  HOURS. 

Kxperiineiits  Nos.  109,  137,  139... 
K.vperiment.s  Xos.  136,  14o,  li>l... 
Kxperiiuents  Nos.  108, 134, 144, 153. 

P.cl. 

0. 65 
.83 
.76 

P.rt. 

0.71 
.90 
.96 

P.rt. 
1.36 
1.73 
1.72 

P.ct. 
6. 24 
6.87 
6.15 

P.ct. 

0.63 
.82 
.74 

P.  ct. 
100.44 
100. 38 
100.  ti4 

P.ct. 

5. 716 
5. 849 
5.774 

P.ct. 
5.  .507 
5. 583 
5.529 

P.ct. 

0.209 
.266 
.245 

1:26.3 
1:21.0 
1:22.6 

Average  of  10  tests  (Nos. 
108,  109,  134,  136,  137, 139, 
144,  145,  1.53,  154) 

.75 

.87 

^  R9 

6.39 

.73 

100.50 

5.779 

5.539 

.240 

1:23.1 

Experiments  .'"Jos.  138, 140 

.77 
.75 

.91  1  1.68 
.92  ]  1.67 

7.0» 
6.40 

.71 
.74 

100. 85 
100. 32 

5.  8.56 
5. 695 

5.610 
5. 4.56 

.246 
.239 

1:22.8 
1-22  8 

Average  of  4  tests  (Nos.  133, 
135,  138,  140) 

.76 

.92     1.68 

6.75 

.73 

100.  .59 

5.776 

5.533 

.243 

1 :  22. 8 

Average  of  above  14  tests . . 

.75 

.88  1  1.63 

6.49 

.73 

100.53 

5. 778 

5.537 

.241 

1:23.0 

BOILED  5  HOl'RS. 

Experiment  No.  113 

.29 
.35 

.43 

.38 
.65 

.50 

.67 
1.00 

.93 

5.57 
3.93 

17.46 

.55 
.59 

..51 

101.88 
101.03 

100.83 

5. 240 
.5.096 

4. 636 

5. 146 
4.984 

4.499 

.094 
.112 

.137 

1:54.7 

Experiments  Nos.  112,  116,  118... 

Experiments  Nos.  Ill,  115,  117, 

121,  122,  123,  125,  131 

1:44.5 
1:32.8 

Average  of  6  tests  (Nos.  HI, 

118,  121,123,  12.5,  131) 

Experiment,s  Nos.  107,  110,  132, 
126,  114 

.41 
.64 

.54 
.93 

.95 
1.57 

13.77 
8.09 

.53 

.77 

100.88 
100. 57 

4.761 
.5.246 

4.631 
5.039 

.130 
.207 

1:35.6 
1:24,3 

Average  of  above  17  tests  . . 

.47 

.65 

1.12 

11.84 

.60 

100. 87 

4. 932 

4. 782 

.150 

1:31.9 

Average  of  above  31  tests 
with  boiled  meat 

.60 

.75 

1.35 

9.34 

.66 

100.71 

.5.314 

.5.123 

.191 

1:26.8 

RAW   ME.\T. 

1.09 

1.63 

2.72 

9.65 

1.04 

100.67 

3.219 

2.868 

.351 

1:   8.2 

Examination  of  the  data  presented  in  Table  102  makes  it  evident  tliat 
the  different  methods  of  boiling- do  not  produce  differences  in  chemical 
composition  which  are  nearl}'  as  marked  as  the  differences  between  the 
chemical  composition  of  boiled  and  raw  meats.  It  is  interesting  in 
this  connection  to  note  the  influence  of  the  duration  of  the  cooking 
period  upon  the  composition  of  the  meats.  It  is  to  be  regretted  that 
the  work  here  reported  does  not  contain  results  of  cooking  experi- 
ments in  which  similar  portions  from  the  same  cut  of  meat  had  been 
used  for  cooking  in  boiling  water  for  three  hours  and  for  five  hours, 
respectively,  so  that  strictly  comparable  results  could  be  had.  In  the 
absence  of  such  experiments,  conclusions  must  be  drawn  from  the 
average  results  of  the  experiments  presented  above  in  which  different 
cuts  of  meats  were  used.  The  average  composition  of  the  fourteen 
.samples  of  meats  which  were  cooked  for  three  hours  was:  Water  57.07 
per  cent,  inso]u))le  proteid  34.35  per  cent,  soluble  proteid  0.26  per  cent, 
total  proteid  34.61  per  cent,  nitrogenous  extractives  0.75  per  cent, 
nonnitrogenous  exti'actives  0.88  per  cent,  total  organic  extractives  1.63 
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per  cent,  fat  6.49  per  cent,  and  ash  0.73  per  cent.  The  average  nitro- 
gen vahies  for  the  same  meats  were:  Total  nitrogen  5.778  per  cent, 
proteid  nitrogen  5.537  per  cent,  and  nonproteid  nitrogen  0.241  per 
cent,  and  tlie  ratio  of  nonproteid  nitrogen  to  proteid  nitrogen  was  1 :  23. 
The  average  composition  of  the  seventeen  samples  of  meats  cooked  for 
five  hours  was  as  follows:  Water  57.86  per  cent,  insoluble  proteid  29.41 
per  cent,  soluble  proteid  0.47  per  cent,  total  proteid  29.88  per  cent, 
nitrogenous  extractives  0.47  per  cent,  nonnitrogenous  extractives  0.65 
per  cent,  total  organic  extractives  1.12  per  cent,  fat  11.84  per  cent,  and 
ash  0.60  per  cent.  The  average  nitrogen  values  were:  Total  nitrogen 
4.932  per  cent,  proteid  nitrogen  4.782  per  cent,  and  nonproteid 
nitrogen  0.150  per  cent,  and  the  ratio  of  nonproteid  to  proteid  nitrogen 
was  1:31.9. 

It  will  be  seen  that  the  slight  differences  in  the  chemical  composition 
of  the  meats  cooked  for  three  hours  and  those  cooked  for  five  hours 
are  in  part  due  to  the  greater  proportion  of  fat  in  the  meats  cooked 
for  the  longer  period.  Were  these  average  results  calculated  to  the 
basis  of  fat-free  and  water-free  substance,  and  so  made  strictly  com- 
parable with  each  other,  the  differences  would  be  even  smaller. 

From  the  data  here  available,  it  appears  that  meats  cooked  in  boiling 
water  for  five  hours  contain  a  somewhat  higher  amount  of  soluble- 
proteids  but  a  slightly  smaller  amount  of  other  soluble  materials — 
namely,  nitrogenous  extractives,  nonnitrogenous  extractives,  total 
organic  extractives,  and  ash — than  do  those  cooked  in  hot  water  for  only 
three  hours.  The  ratio  of  nonproteid  to  proteid  nitrogen  indicates 
this  fact.  In  the  meats  cooked  for  three  hours  this  ratio  is  1:23, 
while  in  the  meats  cooked  for  five  hours  it  is  1:31.9. 

In  the  next  place  it  will  be  of  interest  to  see  what  the  data  here  pre- 
sented indicate  regarding  the  comparative  chemical  composition  of 
meats  cooked  in  water  by  different  methods,  the  time  l)eing  the  same. 
Careful  study  in  this  laboratory  has  shown  that  when  meat  is  cooked 
in  water  at  80  to  85'-'  C,  placing  the  meat  in  hot  or  cold  water  at  the 
start  has  little  effect  on  the  amount  of  the  nutrients  of  the  meat  which 
pass  into  the  broth.  It  must  be  remembered  that  the  meat  used  in 
the  cooking  experiments  here  reported  was  in  the  form  of  1  to  2  inch 
cubes  or  else  in  pieces  weighing  from  1  to  2  pounds. 

Referring  to  Table  102,  page  110,  it  will  be  noted  that  in  the  first 
group  of  three  experiments  (Nos.  109,  137,  and  139)  the  meat  was  first 
placed  in  cold  water  and  the  temperature  so  regulated  that  it  took  one 
hour  for  the  water  to  reach  85*-^  C.  The  meat  was  then  cooked  for 
three  hours  at  that  temperature.  In  the  second  group  of  three  experi- 
ments (Nos.  136,  145,  and  154)  the  meat  was  put  directly  into  water  hav- 
ing a  temperature  of  85"^  C.  and  cooked  at  that  temperature  for  three 
hours.  In  the  group  of  four  experiments  (Nos.  108, 134,  144,  and  153) 
the  meat  was  placed  first  in  boiling  water  for  ten  minutes  and  the 
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teniporaturo  iiUowod  to  fall  to  So'^  C,  after  which  tho  cooking  was 
coiitliuied  at  this  toniperature,  the  total  time  of  cooking  being  three 
hours. 

The  tal)le  shows  little  difference  in  the  chemical  composition  of  the 
resulting  cooked  meats,  the  amount  of  water-soluble  proteid,  total 
proteid,  and  fat  being  practicalh"  the  same  in  the  three  groups.  The 
soluble  proteid  was  slightly  higher  in  the  last  group;  that  is,  where 
the  meat  was  first  put  into  boiling  water  and  then  cooked  at  85°  C. 
The  amounts  of  organic  extractives,  both  nitrogenous  and  nonnitrog- 
enous,  were  somewhat  lower  in  the  first  group  —that  is,  where  the 
meat  was  first  put  into  cold  water— than  in  the  other  two  groups.  The 
difference,  however,  is  not  great,  being  onh'  0.37  per  cent.  The  ash 
was  also  lower  in  the  first  group  than  in  tho  other  two  and  somewhat 
higher  in  the  second  group  than  in  the  third.  Further,  there  was  but 
little  difference  in  the  ratio  of  the  nonproteid  to  the  proteid  nitrogen 
in  the  three  groups.  This  is  especially  true  in  the  second  and  third 
groups  of  experiments  in  which  the  ratio  was  1:21  and  1:22.6,  respec- 
tivel3\     In  the  first  group  the  ratio  was  1:26.3. 

Referring  again  to  Table  102,  page  110,  the  results  are  given 
of  experiment  No.  113,  in  which  the  meats  were  cooked  for  a 
period  of  five  hours,  the  meat  being  placed  in  cold  water  at  first, 
the  temperature  then  being  so  adjusted  that  it  took  one  hour  for 
the  water  to  reach  65^  C,  and  cooking  continued  at  this  temperature. 
In  the  next  group  (experiments  Nos.  112,  116,  and  11<S)  the  meat  was 
placed  in  water,  cold  at  the  start,  and  the  temperature  so  regulated 
that  it  took  one  hour  for  the  water  to  reach  85°  C,  at  which  tempera- 
ture the  meat  was  kept  for  five  hours.  In  the  third  group  (experi- 
ments Nos.  Ill,  115,  117,  121,  122,  123,  125,  and  131)  the  meat  was 
first  placed  in  water  near  the  boiling  point  for  ten  minutes,  after 
which  the  temperature  was  allowed  to  drop  to  85°  C.  and  the  cook- 
ing continued  for  a  period  coverino-  five  hours. 

An  examination  of  the  results  of  these  three  groups  of  experiments 
reveals  no  marked  difference  in  the  chemical  composition  of  the  cooked 
meat  due  to  the  method  of  cooking.  To  be  sure  the  average  percentage 
of  fat  in  the  third  group  is  much  higher  than  it  is  in  the  first  and  sec- 
ond groups,  but  this  is  not  due,  however,  to  the  method  used  in  cook- 
ing the  meat  but  to  the  character  of  the  meat  used.  In  consequence 
of  this  higher  content  of  fat  in  this  third  group,  it  follows  that  the 
average  proportion  of  water,  protein,  and  other  constituents  for 
this  group  is  correspondingly  lower  than  for  the  other  two  groups. 
This  fact  should  be  kept  in  mind  in  considering  the  quantities  of  the 
soluble  (constituents  in  this  series.  The  soluble  proteid,  the  nitroge- 
nous and  the  nonnitrogenous  extractives,  are  again  somewhat  lower 
when  the  meat  was  put  in  cold  water  and  then  cooked  at  65°  C.  than 
11480— No.  162—06 8 
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the}"  arc  in  the  two  other  groups.  However,  the  differences  are  not 
great,  the  maximum  difference  in  the  total  organic  extractives  being 
only  0.33  per  cent.  The  percentage  of  ash  i.s  practicall}"  the  same  in 
the  three  groups,  if  the  content  of  fat  is  taken  into  consideration. 
There  is  a  greater  difference  in  the  ratio  of  the  nonproteid  to  the  pro- 
teid  nitrogen  than  there  was  in  the  set  of  three  experiments  described 
immediately  above,  the  ratio  being  1:  54.7  in  the  first  group,  1:44.5  in 
the  second,  and  1:32.8  in  the  third  group. 

It  seems  fair  to  conclude  that,  everything  considered,  the  results 
here  presented  show  that  onlj^  a  very  slight  difference  in  the  chemical 
composition  of  similar  meats  results  when  they  are  cooked  by  immers- 
ing them  first  in  cold  water  and  then  in  water  at  85*^  C,  or  bv  placing 
them  in  boiling  water  and  then  continuing  the  cooking  at  85°  C.  for 
five  hours. 

It  is  commonly  supposed  that  when  meat  is  plunged  into  boiling 
water  the  albumin  coagulates  and  forms  a  crust  which  prevents  the 
escape  of  nutritive  materials  into  the  broth.  It  is  also  believed  that  if  a 
rich  broth  is  desired,  to  be  used  either  as  a  soup  or  with  the  meat  as  a 
stew,  it  is  more  desirable  to  place  the  meat  in  cold  water  at  the  start. 
From  the  results  of  these  experiments,  however,  it  is  evident  that  under 
these  conditions  there  can  be  little  advantage  in  using  either  hot  or 
cold  water  at  the  beginning. 


COMPOSITION  OF  MEATS  COOKED  BY  ROASTING,  BROILING, 
SAUTEING,  AND  FRYING. 

The  final  results  of  the  studies  of  the  changes  in  composition  of 
meats  cooked  b}^  roasting,  broiling,  sauteing,  and  frying  are  given 
in  Tables  103  and  104.  It  seems  best  to  group  the  results  of  the  anal- 
yses of  meats  cooked  by  these  different  methods,  in  the  first  place 
because  only  a  few  tests  have  as  3'et  been  made  on  each  of  the  methods, 
and  in  the  second  place  because  the  nature  of  the  chemical  changes 
brought  about  by  these  methods  of  apphnng  dry  heat  are  apparentlj^ 
quite  similar,  if  we  may  judge  from  the  results  obtained. 

Table  103. — Chemical  composillon  of  meats  cooked  by  roasting,  broiling,  sauteing,  and 

frying  {fresh  substance). 


Raw 

meat 

used, 

No. 

Cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Water. 

Proteid. 

Organic  extractives. 

ratory 
No. 

Insolu- 
ble. 

Solu- 
ble. 

Total. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

1770 
1781 

1764 
1775 

1764 
1775 

146 
155 

147 
156 

Beef,  round,  pot  roast. . . 
do 

Per  ct. 
51.95 
52.96 

Per  ct. 
34.22 
34.19 

Perct. 
0.31 

.42 

Per  ct. 
34.53 
34.61 

Perct. 
1.40 
1.11 

Per  ct. 
1.69 
1.17 

Perct. 
3.09 

2.28 

Average 

Beef,  round,  roast 

do 

52. 46 

34.20 

.37 

34.57 

1.26 

1.43 

2.69 

1771 

1782 

64.63 

68.58 

20. 70 
21. 96 

.75 
1.23 

21.45 
23.19 

1.36 
.94 

1.  .55 
1.27 

2.91 
2.21 

66.61 

21.33 

.99 

22.32 

1.15 

1.41 

2.56 
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Table  103. 


'Chemical  composition  of  meats  cooked  by  roasting,  broiling,  satiteing,  and 
frying  {fresh  substance) — Continued. 


Labo- 
ratory 
No. 

Raw 
meat 
u.sed, 

No. 

Cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Water. 

Proteid. 

Organic  extractive.s. 

Insolu- 
ble. 

Solu- 
ble. 

Total. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

It'>'"i0 

1662 

1775 
1764 
1775 

1676 
1662 

1764 
1775 

1764 

120 

152 
142 
151 

124 
119 

141 

150 

143 

Per  ct. 
68.35 

Per  ct. 
23.28 

Per  ct. 
0.41 

Perct. 
23.69 

Per  ct. 
1.34 

Per  ct. 
1.89 

Per  ct. 
3.23 

Average  Nos.  1660, 
1771,  and  1782... 

Beef, round, gas  broiled. 
Beef, round, pan  broiled. 
do 

Average  Nos.  1766 
and  1777 

67.19 

21.98 

.80 

22.  78 

1.21 

1.67 

2.78 

1778 
1766 
1777 

66.26 
65.61 
65.74 

21.96 
20. 94 
24.16 

.83 

1.37 

.58 

22. 78 
22. 31 
24.74 

1.38 
1.46 
1.48 

1.62 
1.72 
1.72 

3.00 
3.18 
3. 20 

65.68 

22.55 

.98 

23.53 

1.47 

1.72 

3.19 

Beef,  rump,  pan  broiled . 
Veal,  leg,  pan  broiled. . . 

Average  Nos.l()59, 
1674,    1766,    and 
1777 

1G74 
1659 

27.46. 
65. 33 

21.24 
26.29 

.27 
.42 

21.  .51 
26. 71 

1.07 
1.33 

1.33 
1.84 

2.40 
3.17 

56.04 

23.16 

.66 

23.82 

1.34 

1.05 

2.99 

Beef,  round ,  .snuteed 

do 

1765 
1776 

64.02 
66. 66 

21.48 
22. 04 

1.03 
.73 

22.51 
22.77 

1.38 
1.37 

1.69 
1.61 

3.07 
2.98 

65.34 

21.76 

.88 

22. 64 

1.38 

1.65 

3.03 

Beef,  round,  fried 

Average  all  l>eefn. 

Average  all  veal  .. 

Average     beef" 
and  veal 

Average    roasts, 
gas  broiled,  pan 
broiled, and  sau- 
teed  « 

1767 

57.78 

27.06 

.53 

27. 59 

1.62 

1.83 

3.45 

62.42 

24. 87 

.78 

2.5.65 

1.36 

1..58 

2.94 

66.84 

24.79 

.41 

25.20 

1.34 

1.87 

3.21 

63.16 

24.86 

.72 

25.58 

1.36 

1.63 

2.99 

66.14 

22.54 

.82 

23.36 

1.35 

1.65 

3.00 

Labo- 
raory 
No. 

Raw 
meat 
u.sed, 
No. 

Cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Fat.- 

Ash. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

Ratio  of 

non- 
proteid 
to  pro- 
teid ni- 
trogen. 

1770 
1781 

1764 
1775 

1764 
1775 

1662 

1775 
1764 

1775 

146 
1.55 

147 
156 

120 

1.52 
142 
1.51 

Beef,  round,  pot  roast. 
do 

Per  ct. 
9.  66 

9.87 

Per  ct. 
1.21 
1.10 

Per  ct. 
100.44 
100. 82 

Per  ct. 
5. 972 
5.891 

Perct. 
5.524 
5.537 

Per  ct. 

0.448 

.354 

1:12.3 
1:15.6 

Average 

Beef,  round,  roast 

:  do 

9.77 

1.16 

100. 63 

5. 932 

5.531 

.401 

1:13.8 

1771 
1782 

9.50 
.5.42 

1.17 
1.16 

99.66 
100.56 

3.870 
4.011 

3.432 
3.711 

.438 
.300 

1:  7.8 
1:12.4 

7.46 

1.17 

100. 11 

3.941 

3.  .572 

.369 

1:   9.7 

Veal,  leg,  roast 

Average     Nos. 
1660,  1771,  and 
1782 

1660 

4.65 

1.36 

101.28 

4. 220 

3.791 

.429 

1:  8.8 

6.52 

1.23 

100.50 

4.034 

3.645 

.389 

1:  9.4 

Beef,      round,      gas 

1778 

7.64 

8.18 
5.83 

1.22 

1.19 
1.24 

100.90 

100.47 
100.75 

4.088 

4.037 
4.435 

3. 645 

3.569 
3. 959 

.443 

.468 
.476 

1:  8.2 

1766 

Beef,     round,      pan 

1:  7.6 

1777 

...do 

1:  8.3 

Average      Nos. 
1766  and  1777.. 

7.01 

1.22 

100.61 

4.236 

3.764 

.472 

1:  8.0 

a  Not  including  No.  1674. 
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Table  103. 


-Chemiml  composition  of  meats  cooked  by  roasting,  hroiUng,  sauteing,  and 
frying  {fresh  substance) — Continued.  - 


Labo- 
ratory 
No. 

Raw 
meat 
used, 
No. 

cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

Ratio  of 

non- 
proteid 
to  pro- 
teid ni- 
trogen. 

1674 
1659 

1676 
1662 

1764 
1775 

1764 

124 
119 

141 
150 

143 

Beef,      rump,      pan 

broiled 

Veal,  leg,  pan  broiled. 

Average     Nos. 
1659,1674,1766, 
and  1777 

Beef,  round,  saut6ed.. 
do      

Per  ct. 

47.39 

5.20 

Per  d. 
1.18 
1.44 

Per  ct. 

99.94 

101. 85 

Per  ct. 
3.786 
4.700 

Per  ct. 
3.442 
4.274 

Per  ct. 

0.344 

.426 

Per  ct. 
1:10.0 
1:10.0 

16.65 

1.26 

100. 75 

4.240 

3.811 

.429 

1:  8.9 

1765 
1776 

9.88 
6.34 

1.18 
1.17 

100.  66 
99.  92 

4.044 
4.083 

3.601 
3.643 

.443 
.440 

1:  8.1 
1:  8.3 

Average  

Beef,  round,  fried 

Average  all  beefa 

Average  all  veal. 

Average      beef 
and  veal  a 

Average  roasts, 
gas    broiled, 
pan  broiled, 
and    sauttJeda. 

8.11 

1.18  1  100.29 

4.064 

3.622 

.442 

1:  8.2 

1767 

10.42 

1.43     100.67 

4.934 

4.414 

.520 

1:  8.5 

8.27 
4.93 

7.72 

1.21  1  100.49 

4.537 

4.104 

.433  1     1:   9.5 

1.40     101.67 

4.460 

4.033 

.427       1:   9.4 

1. 24     100. 69 

4.524 

4.092 

.432 

1:  9.5 

6.96 

1.24 

100. 71 

4.166 

3.736 

.430 

1:7.8 

a  Not  including  No.  16T4. 


Table  10^.— Chemical  composition  of  meats  cooked  by  roasting,  broiling,  sauteing,  and 
frying  {water-free  basis). 


Raw 
meat 
used, 
No. 

Cook- 
ng  ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Proteid. 

Organic  extractives. 

Labo- 

ratorv 

No. 

Insolu- 
ble. 

Solu- 
ble. 

Total. 

Nitrog- 
enous. 

Nonni- 
trog- 
enous. 

Total. 

1770 
1781 

1764 
1775 

1764 
1775 

1662 

1775 
1764 
1775 

1676 
1662 

1764 
1775 

146 
155 

147 
156 

120 

152 
142 
151 

124 
119 

141 
150 

Perct. 
74.01 
72.68 

Per  ct. 

0.65 

.89 

Per  ct. 
74.66 
73.. 57 

Perct. 

2.58 
2.36 

Perct. 
3.16 
2.49 

Perct. 

5.74 

do 

4.85 

73.85 

.77 

74. 12 

2.47 

2.83 

5.30 

1771 
1782 

58.  .54 
69.90 

2.10 
3.91 

60.64 
73.81 

3.84 
2.99 

4.38 
4.04 

8.22 

do 

7.03 

Average 

64.22 

3.01 

67.23 

3.42  1      4.21 

7.63 

1660 

Veal,  leg,  roast 

73. 55 

1.30 

74.85 

4.23         5.97 

10.20 

Average  Nos.  1660,  1771. 
and  1782               

67.33 

2.44 

69.77 

3.69 

4.80 

8.49 

Beef,  round,  gas  broiled 

Beef,  round,  pan  broiled 

do 

1778 
1766 
1777 

65.06 
60. 89 
70.  .52 

2.46 
3.98 
1.69 

67.52 
64.87 
72.21 

4.09 
4.25 
4.32 

4.80 
.5.00 
.5.02 

8.89 
9.25 
9.34 

Average   Nos.  1766  and 
1777 

65.  70 

2.U 

68. 54 

4.29 

5.01           9.30 

1674 
1659 

Beef,  rump,  pan  broiled 

29.28 
75.83 

.37 
1.21 

29. 65 
77.04 

1.48 
3.84 

1.83 
5.31 

3.31 
9.15 

Average  Nos.  1659,  1674, 
1766,  and  1777 

Beef,  round,  saut6ed 

do 

.59. 13 

1.81 

60.94 

3.47 

4.29 

7.76 

1765 
1776 

59.69 
66.11 

2.87 
2.19 

62.  .56 
68.30 

3.84 
4.11 

4.70 
4.83 

8.54 
8.94 

Average 

62. 90 

2.53 

65. 43 

3.98 

4.77 

8.75 
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Tahi.k  104. — nieiiiiriil  compomtlon  of  meals  cooked  h)/  ronstitig,  hroHinf/,  mute'mg,  mid 
frying  {ivater-Jree  basii) — Continued. 


Labo- 
ratory 
No. 

Raw- 

Cook- 

iiigex- 

pcri- 

raent 

No. 

Kind  of  meat. 

Proteid. 

Organic  extractives. 

meat 
used. 
No. 

Insolu- 
ble, 

Solu- 
ble. 

Total. 

Nitrog- 
enous. 

Nonni- 
trog- 
enoiis. 

Total. 

17(i7 

1764 

143 

Beef,  round   fried        

Perct. 
64.09 

Per  ft. 

Per  ct. 
65  35 

Per  ct. 
3.H4 

Per  ct. 

4  S3 

Per  ct. 

«   17 

Average  all  beef" 

Average  all  veal 

Average  all  beef"  and 
veal • 

66.15 

2. 20       68. 35 

3.63         4. 28  1        7.91 

74.69 

1.26       75.95 

4.04  j      .5.(U 

9.68 

67.57 

1. 05       69.  fi> 

3.70 

4.51 

8  21 

Average      roasts,     gas 
broiled,    pan  broiled. 

66.67 

2.42 

69.09 

3.96 

4.90 

8.86 

Labo- 
ratory 
No. 

Raw- 
meat 
used, 

No. 

Co<ik- 
ing  ex- 
peri- 
ment 
No. 

Kind  111  meat. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
{iroteid 
nitro- 
gen. 

1770 

1764 
1775 

1764 
1775 

1662 

1775 
17(i4 
1775 

1676 
1662 

1764 
1775 

1764 

146 
155 

147 
156 

120 

152 
142 
151 

124 
119 

141 

150 

143 

Per  ct. 

18.51 
20.98 

Perct. 
2.34 
2.34 

Per  ct. 
101.25 
101.71 

Per  ct. 
12. 429 
12. 523 

Per  ct. 
11.946 
11.  772 

Per  ct. 
0.483 

1781 

do 

.751 

.\  verage 

19.75 

2.34 

101.48 

12.476 

11.859 

617 

1771 

26.86 
17.25 

3.31 
3.69 

99. 03 
101.78 

10.941 
12. 766 

9.702 
11.810 

1  239 

1782 

do 

.956 

22.06 

3.50 

100.41 

11.854 

10. 7.56 

1.098 

Veal,  leg,  roast 

1660 

14.69 

4.30 

104.04 

13. 333 

11.976 

1  367 

Average  Nos.  1060,  1771, 
and  1782 

19.60 

3.77 

101. 62 

12. 347 

11.163 

1  184 

Beef,  round,  gas  broiled 

Beef,  round,  pan  broiled 

do 

1778 
17C)(! 
1777 

22. 64 
23.  79 
17. 02 

3.62 
3.46 
3.62 

102. 67 
101.37 
102. 19 

12.116 
11.739 
12. 945 

10..H03 
10.379 
11.5.54 

1.313 
1.360 
1  391 

Average   Nos.   1766   and 
1777 

20.41 

3.54 

101.78 

12.342 

10.  967 

1  376 

Beef,  rump,  pan  broiled 

Veal,  leg,  pan  broiled 

1674 
1659 

65.33 
15.00 

1.63 
4.15 

99.92 
105. 34 

5.218 
13. 5.56 

4.744 
12.  326 

.474 
1  230 

Average  Nos.  16.59,  1674, 
1766,  and  1777        

30.29 

3.22 

102.21 

10. 865 

9.  751 

1  114 

Beef,  round,  sauteed 

1765 

27.46 
19. 02 

3.28 
3.51 

101. 84 
99. 77 

11.240 
12. 247 

10.010 
10. 928 

1.230 

1776 

do 

1  319 

23.24 

3.40 

100. 81 

11.744 

10.469 

1.275 

Beef,  round,  fried 

1767 

24.68 

3.39 

101.59 

11.687 

10. 456 

1.231 

Average  all  beef  « 

21.82 

3.26 

101.32 

12. 064 

10.  936 

1.128 

14. 85 

4.23 

104. 69 

13.445 

12. 1.51 

1.294 

Average  all  beef  a  and 
veal 

20.66 

3.42 

101.88 

12. 294 

11.139 

1.155 

Average     roasts,      gas 
broiled,     pan  broiled, 
and  sauteed 

20.42 

3.66 

102. 00 

12. 321 

11.0.55 

1.266 

a  Not  including  No.  1674. 
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■  Upon  examining-  Table  103  it  will  be  readily  noted  that  the  amount 
of  water  contained  in  meats  cooked  by  roasting,  gas  })roiling,  pan 
broiling,  and  sauteing  is  decidedly  greater  than  it  is  in  meats  cooked 
bj^  boiling  or  in  meats  cooked  by  pot  roasting  and  frying,  the  avei-age 
water  content  in  9  samples  of  roast,  gas  ])roi!ed,  pan  broiled,  and 
sauteed  meat  being  66.13  per  cent  as  compared  with  57.5(1,  the  aver- 
age percentage  of  water  in  31  samples  of  meat  cooked  in  hot  water. 
Two  samples  of  pot  roasted  meat  showed  an  average  of  52.46  per  cent 
of  water,  while  one  sample  of  fried  meat  contained  57.78  per  cent  of 
water.  It  will  be  remembered  that  the  average  content  of  the  1?^ 
samples  of  uncooked  meats  was  70. OS,  Since  meats  cooked  ])y  roast- 
ing, gas  broiling,  pan  broiling,  and  sauteing  contain  a  considerably 
higher  percentage  of  water  than  do  meats  cooked  by  boiling,  it  fol- 
lows that  if  the  losses  resulting  from  the  cooking  are  the  same  the 
former  will  be  poorer  in  insoluble  proteid,  total  proteid,  fat,  and 
other  constituents. 

As  will  be  seen  (Table  103),  the  percentages  of  insoluble  and  total 
proteid  are  much  smaller  in  the  roast,  gas  broiled,  pan  broiled,  and 
sauteed  than  in  the  boiled  meats.  The  average  total  proteid  in  the 
former  case  is  23.36  per  cent  and  in  the  latter  31.95  per  cent.  With 
regard  to  the  fat  it  is  difficult  to  draw  definite  conclusions,  since  in  the 
first  place  this  constituent  is  subject  to  such  wide  variations  in  the 
uncooked  meat,  and  in  the  second  place  the  proportion  of  fat  removed 
.by  boiling  is  much  greater  than  it  is  in  the  other  methods  of  cooking. 
When  we  compare  the  solul)le  constituents,  i.  e.,  soluble  proteids, 
nitroo-enous  and  nonnitrogenous  extractives,  and  ash  of  the  meats 
cooked  by  roasting,  gas  broiling,  pan  broiling,  pot  roasting,  frying, 
and  sauteing,  with  those  of  meat  cooked  in  hot  water,  striking  differ- 
ences are  noted,  all  of  the  soluble  constituents  occurring  in  meats 
being  found  in  much  smaller  proportion  in  the  latter  than  in  the 
others.  As  shown  b}'  the  average  of  the  analyses  of  12  samples,  pot 
roasted,  gas  broiled,  pan  ])roiled,  fried,  and  sauteed  meat  contained  the 
following:  Soluble  proteid  0.72  per  cent,  nitrogenous  extractives  1.36 
per  cent,  nonnitrogenous  extractives  1.65  per  cent,  total  organic 
extractives  2.99  per  cent,  and  ash  1.21  per  cent.  Referring  to  Table 
102,  page  110,  it  will  be  seen  that  the  average  of  31  analyses  of  boiled 
meats  gave  the  following:  Soluble  proteid  0.38  per  cent,  nitrogenous 
extractives  0.60  per  cent,  nonnitrogenous  extractives  0.75  per  cent, 
total  extractives  1.35  per  cent,  and  ash  0.66  per  cent.  It  is  thus  evi- 
dent that  there  is  a  marked  difference  in  the  chemical  composition  of 
meats  cooked  by  methods  which  do  not  necessitate  contact  with  water 
and  those  cooked  by  immersion  in  hot  water.  Meats  cooked  without 
immersion  in  water  contain,  as  a  rule,  more  than  twice  as  nuich  of  the 
soluble  organic  and  inorganic  substances  which  have  so  nuich  to  do  with 
the  production  of  flavor  as  those  cooked  in  hot  water. 


11^) 

Anothor  inaikrd  dirt'orence  between  meats  cooked  by  the  different 
methods  is  tipparont  in  the  ratio  of  the  noiiprotoid  to  the  proteid 
iiitrojxon.  In  the  casr  of  inoiits  cooked  l)y  othcM-  methods  than  immor- 
sion  in  hot  water,  the  ratio  on  an  average  was  1:9.5,  as  compared  with 
l:2»).S  in  tiie  case  of  meats  cooked  in  hot  water.  It  is  evident  that 
there  is  a  fnndamental  difference  in  the  nature  of  the  chemical  changes 
and  tlie  loss(>s  wiiich  result  when  meats  are  cooked  in  hot  water  and 
when  they  an>  cooked  by  other  methods.  Such  marked  differences  in 
chemical  composition  nuist  undoubtedly  be  accompanied  ))y  differ- 
ences in  nutritive  value,  and  therefore  in  economic  v^alue.  Exactly 
what  these  differences  arc  must  l)e  determined  mainly  by  further 
investigation. 

Finally,  attention  should  ])e  called  to  the  fact  that  the  available  data 
indicate  clearly  that  the  meats  cooked  by  methods  other  than  innner- 
sion  in  hot  water  resem])le  uncooked  meats  in  chemical  composition 
nnich  more  than  do  meats  cooked  by  })oiling.  This  is  evident  in  the 
amount  of  water  which  they  contain.  The  average  amount  of  water 
found  in  the  analysis  of  13  samples  of  uncooked  meats  was  70.08  per 
cent.  The  analysis  of  12  samples  of  roasted,  broiled,  sauteed,  and  fried 
meats  was  OB.IT)  per  cent,  and  31  samples  of  boiled  meats  was  57.50. 
This  closer  resem])lance  of  meats  cooked  ))y  dry  heat  to  uncooked  meats 
is  also  shown  by  the  amounts  of  nitrogenous  and  nonnitrogenous  organic 
extractives  and  ash  w  fiich  they  contain.  Twelve  samph^s  of  beef  and 
veal  (sec  pages  111  and  117),  cooked  b}'  one  or  anothei-  of  the  dry  meth- 
ods, contained  on  an  average  1.36  per  cent  nitrogenous  extractives, 
l.()3  per  cent  of  nonnitrogenous  extractives,  2.i»9  per  cent  total  organic 
extractives,  and  1.21  per  cent  ash.  Thirteen  samples  of  uncooked 
meats  gave  the  following  average  figures:  1.09  per  cent  nitrogenous 
extractives,  1.63  per  cent  nonnitrogenous  extractives,  2.72  per  cent 
total  organic  extractives,  and  1.01  per  cent  ash.  In  the  case  of  the  31 
samples  of  boiled  meats  the  average  values  were  0.60  per  cent  nitro- 
genous extractives,  0.75  per  cent  nonnitrogenous  extractives,  1.35  per 
cent  total  organic  extractives,  and  0.66  per  cent  ash. 

Meats  cooked  by  dry  heat  also  resemble  raw  meats  in  the  ratio  of 
nonproteid  to  proteid  nitrogen,  the  value  being  1:9.5  and  1:8. 2,  respec- 
tively, and  for  boiled  meats  1:26.8. 

These  comparisons  are  also  brought  out  in  Tables  105  and  106. 
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Tabi-k  105.  —  nirmicnl  fonijini^ilion  of  rooked  and  nnrooked  7ncai.<f  {fre.^h  sid>stnnce). 


Kiiiil  of  iiiiul  mill  nu'tlidd  of  cooking. 


Beef,  raw 

Veal,  raw 

Beef,  boiled  three  hours 

Beef,  boiled  five  hours 

Beef,  boiled  three  and  five  hours 

Beef,  pot  roast 

Beef,  roast 

Veal,  roast 

Beef,  gas  broiled 

Beef,  pan  I)roiled 

Veal,  pan  broiled 

Beef,  sa\iteed 

Beef,  fried 


No. 


aver- 
age. 


Water. 


Per  ct. 
69.13 
75. 75 
67.07 
.57. 86 
57.50 
.52. 46 
66.61 
68.35 
66. 26 
.52. 94 
65.  33 
65. 34 
57.78 


Proteid. 


Insolu- 
ble. 


Per  ct. 
15.  .52 
16.23 
34.35 
29. 41 
31.  .57 
34.20 
21.33 
23.28 
21.95 
22.11 
26.29 
21.76 
27.06 


Solu- 
ble. 


Per  ct. 

2.29 

2.37 

.  26 

.47 

.38 

.37 

.99 

.41 

.83 

.74 

.42 

•  .88 

.53 


Total. 


Per  ct. 
17.81 
18.60 
34.61 
29. 88 
31.95 
34.  .57 
22. 32 
23.69 
22.78 
22.85 
26.71 
22.64 
27.59 


Organic  extractives. 


Nitrog- 
enous. 


Perct. 

1.08 

1.17 

.75 

.47 

.60 

1.26 

1.15 

1.34 

1.38 

1.34 

1.33 

1.38 

1.62 


Non- 
nitrog- 
enous. 


Perct. 

1.62 

1.66 

.88 

.65 

.75 

1.43 

1.41 

1.89 

1.62 

1.69 

1.84 

1.65 

1.83 


Kind  of  iiiral  iiml  method  of  cooking 


Beef,  raw 

Veal,  raw 

Beef,  boiled  three  hours 

Beef,  boiled  live  hours 

Beef,  boiled  three  and  five  hours 

Beef,  pot  roast 

Beef,  roast 

Veal ,  roast 

Beef,  gas  broiled 

Beef,  pan  broiled 

Veal,  pan  broiled 

Beef,  sautt'ed 

Beef,  fried 


Fat. 

Ash. 

Per  ct. 

Per  ct. 

a  10. 95 

1.03 

2.48 

1.13 

6.49 

.73 

Ml.  84 

.60 

C9.34 

.66 

9.77 

1.16 

7.46 

1.17 

4.65 

1.36 

7.64 

1.22 

20.47 

1.20 

.5.20 

1.44 

8.11 

1.18 

10.42 

1.43 

Total 

solid 

matter. 


Per  ct. 

a  100. 65 
100.77 
100.  63 

b  100. 87 

c 100. 71 
100.63 
100. 11 

101. 28 
100.90 
100. 39 
101. 85 

100. 29 
100. 67 


Total 
nitro- 
gen. 


Per  ct. 
3.195 
3.350 
6.778 
4.932 
6.314 
5. 932 
3.941 
4.220 
4.088 
4.086 
4.700 
4.064 
4.934 


Proteid 
nitro- 
gen. 


Per  ct. 
2.849 
2.975 
5.  .537 
4.782 
.5. 123 
5.531 
3.  .572 
3.  791 
3. 645 
3.657 
4. 274 
3.622 
4.414 


Non- 
proteid 
nitro- 
gen. 


Per  ct. 
0.346 
.375 
.241 
.150 
.191 
.401 
.369 
.429 
.443 
.429 
.  426 
.442 
.520 


Ratio  of 
nonpro- 
teid  to 
proteid 
nitrogen. 


8.3 

7.9 

23.0 

31.9 

26.8 

13.8 

9.7 

8.8 

8.2 

8.5 

10.0 

8.2 

8.5 


"  Average  of  10.  b  Average  of  16.  c  Average  of  30. 

Table  lOli. — Chemicnl  (ompositlon  of  cooked  and  uncooked  meats  {water-free  basis). 


Kind  of  meat  and  method  of  cooking. 


No.  in 
aver- 
age. 


Proteid. 


Insolu- 
ble. 


Solu- 
ble. 


Total. 


Organic  extractives. 


Nitroge- 
nous. 


Nonni- 
troge- 
nous. 


Total. 


Beef,  raw 

Veal ,  ra w 

Beef,  boiled  t hree  hours 

Beef,  boilfd  live  hours 

Beef,  boik'd  three  and  live  hours 

Beef,  pot  roast 

Beef,  roast 

Veal,  roast , 

Beef,  Kns  broiled 

Beef,  i)an  broiled 

Veal,  pan  broiled 

Beef,  sauti^'cd 

Beef,  fried 


Per  ct. 
54.45 
66.94 
80.06 
72.95 
79.16 
73.35 
64.22 
73.55 
65.06 
53.56 
75.83 
62.90 
64.09 


Per  ct. 

8.14 

9.77 

.61 

1.16 

.91 

.77 

3.01 

1.30 

2.46 

2.02 

1.21 

2.53 

1.26 


Per  ct. 
62.69 
76.71 
80.67 
74.11 
77.07 
74.12 
67.23 
74.85 
67.  .52 
55. 58 
77.04 
65.43 
65.35 


Per  ct. 
3.83 
4.83 
1.74 
1.18 
1.43 
2.47 
3.42 
4.23 
4.09 
3.35 
3.84 
3.98 
3.84 


Per  ct. 
5.78 
6.84 
2.05 
1.66 
1.84 
2.83 
4.21 
6.97 
4.80 
3.96 
5.31 
4.77 
4.33 


Per  ct. 
9.61 

11.67 
3.79 
2.84 
3.27 
5.30 
7.63 

10.20 
8.89 
7.30 
9.15 
8.75 
8.17 
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Tahi.k   KUi.  —  Clifinii'dl  coinpos-Hion  of  cooknl  and  nncoolced  meats  {vatcr-free  basin)- 

Coiitinueil. 


Kiiiii  (if  meat  Jiinl  iiii'thod  of  cooking, 


Beef,  raw 

Veal  .raw 

Beef,  ItoiliHl  three  hours 

Beef,  l>oile(l  five  hours 

Beef,  boiled  three  ami  live  liours 

Beef,  pot  roast 

Beef,  roast 

Veal,  roast 

Beef,  gas  broiled 

Beef,  pan  broiled 

Veal,  pan  broiled 

Beef,  sauteed 

Beef,  fried 


Fat. 

A.sh. 

Total  solid 

Total  ni- 

Proteid 

matter. 

trogen. 

nitrogen. 

Per  d. 

Per  ct. 

Perct. 

Per  ct. 

Per  ct. 

<<30.54 

3.59 

a  102. 27 

11.244 

10.014 

10.15 

4.65 

103. 16 

13. 820 

12.273 

15. 08 

1.(59 

101.22 

13. 466 

12. 906 

b24.C3 

1.52 

b  102. 30 

12. 234 

11.857 

C20.17 

1.60 

<-101..S0 

12. 790 

12. 331 

19. 75 

2.34 

101.48 

12. 476 

11.634 

22. 0(! 

3.50 

100.41 

11.8,54 

10.  756 

14.69 

4.30 

104.01 

13. 333 

11.976 

22. 61 

3.62 

102. 67 

12.116 

10.803 

35.38 

2.90 

101.16 

9.967 

8. 893 

15.00 

4.15 

105.  34 

13. 55() 

12. 326 

23.24 

3.40 

100. 81 

11.744 

10. 469 

24.68 

3.39 

100.59 

11.687 

10. 456 

Noiipro- 
teid  ni- 
trogen. 

Per  ci. 

1. 230 

1. 547 

.  560 

.377 

.459 

.842 

1.098 

1.357 

1.313 

1.076 

1.230 

1.275 

1.231 


a  Average  of  10. 


t>  Average  of  16. 


■  Average  of  30. 


SOLUBILITY    OF    UNCOOKED   AND     COOKED    MEATS    IN    COLD 

WATER. 

Previous  iuvc.stigation.s  have  shown  that  a  study  of  the  sohibility 
in  cold  water  of  meats  before  and  after  cooking  is  of  value  in  deter- 
minino-  the  nature  of  the  chemical  chang-es  which  meats  nnderoo  during 
the  processes  of  cooking.  Furthermore,  it  seems  more  than  prob- 
able, especially  in  the^  light  of  Armsbj^'s  recent  experiments  on  the 
expenditure  of  energy  in  digestion  and  assimilation, '^  that  a  study 
of  the  solubility  of  meats  in  cold  water  would  throw  some  light  upon 
their  real  nutritive  value  and  upon  the  ease  and  rapidity  of  their  diges- 
tion and  assimilation,  since  experimental  data  indicate  clearly  that, 
other  conditions  being  the  same,  the  easil}'  soluble  nutrients  of  foods 
are  masticated,  digested,  and  assimilated  by  the  animal  body  with  the 
expenditure  of  less  energy  than  are  the  less  soluble  or  the  insoluble 
nutrients.  Again,  though  the  amount  of  fat  present  has  a  decided 
effect,  the  flavor  of  meats  and  of  other  foods  also  is  undoubtedly 
due  chiefl}^  to  the  soluble  constituents  present;  that  is  to  say,  the 
substances  which  give  flavor  to  meats  will  be  found  in  the  cold- 
water  extracts. 

The  statements  are  in  accord  with  Rubner's*  conclusions.  He  says 
in  effect  that  the  tenderer  the  meat  the  more  easily  are  the  flesh  bases 
extracted  by  the  saliva,  and,  other  things  being  equal,  the  more  pro- 
nounced is  the  pleasant  flavor.  He  further  maintains  that  the  quality 
of  meat  also  depends  upon  the  kind  and  amount  of  the  flesh  bases. 
The  character  of  the  feed  the  animals  have  received  has  an  effect  upon 
flavor  and  quality,  as  do  also  age  and  sex. 

In  discussing  the  results  of  the  study  of  the  hemoglobin  content  of 

"Armsby,  Principles  of  Animal  Nutrition,  1904,  p.  372. 

&  E.  von  Leyden.    Haudbuch  der  Ernahrungstherapie.    Leipsic,  1903.     2.  ed. ,  p.  86. 
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muscular  tissue  Lohmann  and  associates"  point  out  that  generally, 
though  not  always,  other  soluble  constituents  are  present  in  abun- 
dance when  the  henioj^loljin  content  is  high.  In  other  words,  the  red 
meats  usually  contain  the  largest  amount  of  extractives  and  hence 
have  the  most  pronounced  flavor  (exclusive  of  that  due  to  fat). 
Although  other  factors  undoubtedlj^  exert  more  or  less  influence  upon 
it,  the  hem()glol)in  content  is  very  largel}'  determined  ))y  exercise.  In 
birds  the  nuich  used  muscles  contain  about  three  times  as  much  as  do 
those  which  are  little  used.  In  game  the  hemoglobin  content  is  very 
liigli.  The  ilesh  of  young  animals  contains  less  hemoglobin  than  that 
of  old  animals  owing  to  the  fact  that  the  nuiscles  have  been  little  used. 
Since  the  amount  of  other  extractives  is  usuall}'  directh'  proportional 
to  the  hemoglobin  content,  it  is  obvious  that  exercise  and  other  fac- 
tors which  influence  the  amount  of  blood  present  in  the  muscular 
tissue  may  affect  the  flavor  of  meat  very  materially. 

Flavor — that  is,  the  kind  and  amount  of  soluble  bodies  present  in 
meat^is  known  to  be  influenced  })y  hanging  and  storing.  If  putre- 
factive changes  are  not  prevented  amin  bodies  and  later  other  com- 
pounds of  very  pronounced  odor  and  flavor  are  produced,  as  was 
pointed  out  by  C.  Mai''  in  a  study  of  meat  putrefaction.  Cold  storage 
checks  the  action  of  putrefactive  bacteria,  but  not  that  of  the  enzyms 
iioi-mally  present  in  meat.  The  decided  changes  in  flavor  and  texture 
which  are  noted  when  meat  ripens  in  cold  storage  and  which  are 
entii-cly  difl'erent  from  putrefactive  changes  arc  attributed  to  the  con- 
tinued action  of  these  unorganized  f(>rmcnts.  Meat  which  has  hung 
for  a  time  is  generally  considered  of  ])etter  flavor  than  that  wdiich  is 
freshly  killed.  According  to  M.  Midler,^  who  has  studied  the  changes 
l)roug]it  about  by  enzyms,  meat  held  in  cold  storage  is  especially  .satis- 
factory for  roasting  or  l)roiling,  but  from  the  standpoint  of  flavor  of 
both  meat  and  broth  is  not  as  good  as  freshly  slaughtered  meat  for 
l)oiling. 

In  view  of  these  considerations  it  is  evident  that  more  information 
i-egarding  the  quantities  and  the  nature  and  character  of  the  materials 
extracted  from  uncooked  and  cooked  meats  is  highly '^desirable. 

Composition  of  the  Cold- Water  Extracts  of  Uncookei)  Meats. 

The  quantity  and  the  nature  of  the  substances  extracted  from  meats 
by  cither  cold  or  hot  water  has  apj^arently  l)een  studied  ])ut  little.  As 
far  back  as  1847  Justus  Liebig,''  in  his  classical  research  on  the  nature 
of  the  constituents  of  meat  juice,  determined  in  one  or  two  instances 


«Ztachr.  Biol.,  45  (1903),  p.  324. 

^Ztschr.  ^nter^l^ch.  Nahr.  u.  Genussnitl.,  4  (1901),  p.  18. 

'^Arch.  llyg.,  47  (1<)03),  p.  127. 

<^Liebig'y  Ann.  ('hem.,  (J2  (1847),  p.  257. 

/ 
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the  total  quantit}'  of  beef  and  chickon  tlosh  which  was  sohible  in  cold 
and  in  hot  w:it(M-.  With  l)oof  Hosh  he  ()l)tiiiiu'(l  the  foHowino-  results: 
Material  sohiblc  in  cold  water,  (5  per  cent;  material  other  than  fat, 
insohihle  in  cold  water,  17  per  cent;  fat,  2  per  cent,  and  water,  Tf)  per 
cent.  Of  the  (5  per  cent  of  material  soluble  in  watiM",  'i.lt.')  per  cent  was 
coai^'ulated  by  lu'at,  the  ])alance,  H.O;")  per  cent,  remainino-  in  solution  in 
hot  water.  Of  the  IT  \)vv  c<Mit  of  insoluMe  material  other  than  fat, 
0.0  p(M-  c(Mit  was  tjelatinoids,  sinc(»  it  was  made  soluble  by  boilino-with 
water.  In  the  easc^  of  chicken  llesh,  S  per  cent  of  matcM'ial  s()lul>le  in 
cold  water  was  found,  of  which  4.70  per  cent  was  coagulated  by  heat 
and  .'1H(>  ])(M-  cent  remained  dissolved  in  the  hot  water. 

Other  investioatoi-s.  about  the  time  of  Liebio-  or  soon  after,  made 
cold-water  extracts  of  ditferent  kinds  of  flesh  mainly  with  a  view  to 
securino-  mat<M-ial  for  detailed  analysis  by  the  ordinary  method;  but, 
while  tlu?  results  of  tluMr  complete  analyses  are  on  record,"  we  have 
not  as  yet  found  a  description  of  the  methods  which  they  employed, 
nor  have  we  found  the  results  of  their  direct  anahses  of  the  water 
extracts.  In  view  of  these  facts,  it  does  not  seem  necessary  to  con- 
sider their  work  further  in  this  connection. 

There  have  l)een  in  later  years,  however,  a  num})er  of  investio-ations 
which  should  be  referred  to,  namely,  those  of  Almen,''  Atwater  and 
associates, '■  Hemieberg-  and  associates,''  Wiley  and  associates,"  and 
Gautier,'  which  are  also  mentioned  on  i^ajifc  IHI  in  connection  with  the 
discussion  of  the  results  of  the  chemical  composition  of  uncooked 
and  cooked  meats. 

In  his  study  of  Hsh,  Almen  prejxired  a  cold-water  extract  of  the 
flesh,  and  determined  the  albumin  by  coa>iulation  by  heat  in  the  pres- 
ence of  a  few  drops  of  acetic  acid,  and  the  extractives  by  evaporating 
the  water  extract  to  dryness  and  weio-hiny  after  removing  the  coagu- 
lated protcid.  This  residue  was  then  ignited  in  order  to  determine 
the  amount  of  soluble  ash,  which  was  subtracted  from  the  total  weight 
of  the  residue,  the  remainder  being  designated  "extractives."  Refer- 
ring to  the  data  on  pages  9S  and  !H),  it  will  bo  seen  that  the  extractives 
as  obtained  by  Almen's  method  correspond  to  the  sum  of  the  nitrog- 
enous and  nonnitrogenous  extractives  and  the  albumoses  as  obtained 
by  the  method  used  in  the  present  investigations.  Almen  also  deter- 
mined the  gelatinoids  in  the  flesh  of  fish  by  treating  the  residue 
insoluble  in  cold  water  with  boiling  water  for  twelve  hours.  The 
resulting  solution  was  evaporated  to  constant  weight  and  calculated 

«Fremy,  Encyclopedie  Chimique,  vol.  9,  p.  467. 

&  Analyse  der  Fleisches  einiger  Fische.     Upsala,  1877. 

cU.  S.  Fish  Commission  Rpt.  1880,  p.  231. 

f'Jour.  Landw.  (1878),  p.  549. 

''U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Bui.  53. 

/  Rev.  Hyg.  et  Pol.  Sanit.,  19  (1897),  p.  394. 
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as  j.(>latiiu)ids.  After  doductiiio-  the  fat  and  insoluble  ash,  the  residue 
loft  after  tn^atnient  with  hot  water  was  designated  ''  insoluble  proteid" 
(FU'isfhfaser). 

Atwater  and  his  associates,  in  their  study  of  the  chemical  composi- 
tion of  lish  flesh,  determined  the  inoredients  soluble  in  cold  and  in 
hot  water  in  a  numl^er  of  samples.  I'hey  prepared  the  extract  by 
digesting  33.33  grams  of  the  freshly  chopped  flesh  eighteen  to  twenty- 
four  hours  in  'yOi)  cubic  centimeters  of  cold  water  and  then  filtered  it. 
Tlie  sohil)lc  albumin  was  determined  by  heating  the  cold-water  extract 
to  coagulation,  filtering,  washing  with  water  and  ether,  drying,  and 
weighing.  The  total  amount  of  matter  other  than  coagulable  proteid 
dissolved  l)y  the  cold  water  was  determined  ])y  evaporating  to  dryness 
measured  quantities  of  the  filtrate  from  the  coagulable  proteid  and 
weighing.  One  sample  of  the  dry  residue  was  used  for  the  determi- 
nation of  the  ash,  and  another  finely  ground  Avas  used  for  the  estima- 
tion of  fat.  The  total  quantity  of  ash  and  fat  thus  obtained  was 
subtracted  from  the  crude  extract  in  order  to  get  the  true  extract, 
which  was  designated  "extractive  matters."  The  same  investigators 
also  determined  the  gelatinoids  in  fish  flesh  by  treating  the  residue, 
insohible  in  cold  water,  with  boiling  water  for  about  twenty  hours. 
The  resulting  solution  was  then  filtered,  the  filtrate  evaporated  to 
dryness,  and  weighed  as  crude  gelatin.  In  this  fat  and  ash  were 
determined  and  the  pun^  gelatin  was  estimated  l)y  deducting  the  quan- 
tities of  ash  and  fat  from  the  crude  residue  left  upon  evaporation. 
The  methods  used  by  Atwater  and  coworkers  are  quite  similar  to  those 
used  by  Almen,  but  it  is  apparent  from  the  records  available  that  in 
the  American  work  greater  precautions  were  taken  with  certain 
determinations  to  get  concordant  and  accurate  results. 

Henneberg,  Kern,  and  Wattenberg,  in  their  investigation  of  the 
chemical  composition  of  mutton,  determined  the  extractives  by  the  fol- 
lowing method:  Fifty  grams  of  the  fresh  flesh  were  repeatedly  treated 
with  small  quantities  of  cold  water  until  the  volume  of  the  resulting 
filtrates  measured  1,000  cubic  centimeters.  Portions  of  this  filtrate 
were  used  for  the  estimation  of  ash,  total  dissolved  matter,  total  nitro- 
gen, and  nitrogen  in  the  solution  after  removing  the  coagulated  albu- 
min. The  proteid  nitrogen— i.  e.,  that  coagulated  hy  heat— was  also 
determined  by  difference.  For  purposes  of  comparison  or  as  a  test  of 
the  accuracy  of  the  work,  the  proteid  coagulated  by  heat  was  also 
removed,  dried,  and  weighed.  The  figures  for  nonprotiud  nitrogen 
were  multiplied  by  the  factor  6.25  in  order  to  get  the  amount  of  the 
so-called  nonproteid  extractives.  The  results  obtained  by  Henneberg 
and  associates  with  mutton  flesh  are  comparal)h'  wifh  those  of  Atwater 
and  Almen  with  fish  flesh. 

Stated  briefly,  the  methods  used  by  Wiley  and  associates  were  as 
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follows:  The  f resti  meat  was  air-dried  at  a  temperature  of  100°  C.  or 
slio-litly  higher,  until  the  fat  had  very  hiroely  separated.  The  fat  was 
poured  oil  and  the  dryinj^-  continued  until  the  weight  beeaiue  approxi- 
mately constant,  when  the  residues  thus  obtained  were  extracted  with 
ether  to  remove  any  remainino-  fat.  The  extracted  llesh  was  dried  to 
approximately  constant  weight  and  then  left  exposed  to  the  air  for 
at  least  twenty-four  hours  and  aoajn  weiiihed.  One-gram  portions  of 
the  air-dried  sani])le  thus  prepared  were  washed  Avith  ether,  and  after 
the  ether  had  been  allowtMl  to  evaporate  were  treated  repeatedly  with 
small  (juantities  of  water  until  800  to  •!(»()  cul)ic  centimeters  had  been 
used.  The  nitrogen  in  the  insolul)le  residues  was  determined  l)y  the 
Kjeldahl  method.  The  tiltrates  from  the  insolu])le  portions  of  the  meat 
were  placed  in  Kjeldahl  tiasks  and  used  for  the  determination  of  the 
matei-ial  precipitated  l)y  bromin  (gelatinoids).  The  nitrogen  in  the 
bromin  precipitates  was  determined  by  the  Kjeldahl  method.  The 
percentage  of  nitrogen  in  the  form  of  nitrogenous  extractives  (flesh 
bases)  was  found  by  subtracting  the  sum  of  the  tigures  representing 
insoluble  nitrogen  and  nitrogen  precipitated  by  bromin,  from  the  tig- 
ures for  total  nitrogen.  In  calculating  the  percentage  of  flesh  bases, 
tliA  factor  8.12  was  used,  and  for  tiie  other  forms  of  nitrogen,  the  fac- 
tor 0.25.  It  is  evident  from  this  outline  that  the  results  obtained  are 
not  directly  compara])le  with  those  of  the  other  investigations  here 
mentioned,  since  air-dried  samples  of  flesh  were  used,  and  there  is 
nmch  evidence  to  show  that  in  the  preparation  of  such  samples,  fresh 
meats  undoubtedly  undergo  various  fundamental  chemical  changes. 

Notwithstanding  the  fact  that  so  far  we  have  not  been  able  to  learn 
the  methods  used  by  Gautier  in  his  investigations  with  meats,  his 
results  are  of  decided  interest,  and  the  values  which  he  reports  for  the 
composition  of  meat  are  sunmiarized,  with  the  data  of  the  other 
investigators  referred  to,  in  the  following  table: 

Table  107.— Sammar(/  of  anali/f^efi  of  cold-water  extracts  of  meats. 


a 

o 
d 

2 
'3 

2 

Organic  extract- 

i 

0) 

a 

0 

Nitrogen. 

22 

"3 
0 

■s 

0 

'S 

p. 

c 
0 

S2 

Kind  of  meat. 

4) 

be  . 

2 

■n 

"3 
0 

.«  0  m 

»5 

Fish  (fresh),  Almen 

8 
5 
24 

7 
14 

88 

1 
1 

P.ct. 
2.49 
1.46 
1.55 
.61 
1.61 

"3.06 
3.32 

P.ct. 

p.ct. 

P.ct. 
1.93 
3.56 
1.95 
3.66 
2.18 

p.tt. 

p.ct. 

p.ct.    P.ct. 

P.ct. 

P.ct. 

Fish  (fresh),  Atwater 

Fish  (cured),  Atwater 

Mutton(fresh )  I'.Henneberg. 
Pork  (air-dried) '',  Wiley 

"i.'i4 

2.24 
1.33 

i.2i 

5.00   0.589 
1     .541 

0.258 
.176 

0.331|1:0.78 
.3651:    .48 

0.97 
.59 

3.21 
1.92 

0 
0 

.65 
.60 

6.92 
5.84 

Mutton  (fresh),  Gautier  — 

1  Results  calculated  to  fat-free  substance.  ,  ,     ,,-,.,<•      ,       ^,^  „>. 

b  The  samples  were  air-dried  before  analysis,  but  the  results  have  been  calculated  to  fresh  substanie. 
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From  the  above  summary  it  is  apparent  that  the  present  knowledge 
of  the  cold-water  extracts  of  various  kinds  of  meats  is  very  incomplete. 
Tiic  results  of  Gautier  are  the  most  detailed  of  those  which  have  been 
found  on  record,  although  even  here  it  is  impossible  to  calculate  the 
jjrotcid  and  nonproteid  nitrogen  from  his  published  results.  Further, 
the  \'alucs  for  the  nonnitrogenous  organic  extractives  as  presented 
in  the  a))ov(^  table  are  not  altogether  satisfactory,  since  it  was 
necessary  for  the  authors  of  this  bulletin  to  recalculate  and  readjust 
(Jautier's  published  results  in  order  to  include  them  in  the  tabular 
eonii)arison.  This  could  not  he  done  with  assured  accuracy  without 
a  knowledge  of  the  analytical  methods  which  he  employed. 

A  number  of  investigators  have  reported  studies  of  special  groups 
of  meat  extractives,  such  as  xanthin  and  other  purin  bodies,  which 
sliould  be  referred  to  in  this  connection.  I.  W.  Hall  "  has  summarized 
the  work  of  earlier  investigators  on  purin  bodies  and  reported  the 
results  of  a  number  of  original  investigations.  His  recentl}'  published 
volume  includes  an  extended  bibliography. 

The  numerous  investigations  which  have  been  made  of  the  composi- 
tion of  commercial  meat  extract  have  a  direct  bearing  on  the  question 
of  solu])le  constituents  of  meat,  but  it  does  not  necessarily  follow  that 
all  constituents  found  in  the  extract  existed  in  the  nuiscular  tissue, 
since  some  may  ))e  cleavage  products  formed  when  the  meat  juice  was 
evaporated. 

In  a  recently  published  study  of  meat  extract,  F.  Kutscher''  reports 
methjdguanidin  and  a  number  of  hitherto  unknown  nitrogenous 
l)odies.  It  is  undoubtedly  true  that  such  bodies,  if  they  exist  in  the 
muscular  tissue,  are  present  in  very  small  amounts;  however,  the 
residts  of  this  and  other  recentl}'  published  works  of  a  similar  nature 
should  be  taken  into  account  in  future  investigations. 

In  this  summary  no  reference  has  been  made  to  the  numerous 
investigations  which  have  ])een  reported  on  the  amount  and  propor- 
tion of  glycogen  and  other  carbohydrate  constituents  of  flesh,  as 
attention  was  directed  especially  to  the  nitrogenous  bodies  which  exist 
in  nieut. 

In  the  present  investigation,  detailed  studies  were  made  of  the 
cold-water  extracts  of  meat,  and  the  data  ol)tained  are  summarized 
in  the  following  pages.  Tables  Nos.  108-113  show  the  total  amount 
of  solul)le  material  in  the  raw  and  cooked  meats,  as  well  as  the  kind 
and  cut  of  meat,  the  method  of  cooking,  and  the  chemical  nature  of 
the  material  dissolved  ])v  cold  water. 

In  Tables  lOS  and  l(»i»  data  are  summarized  regarding  the  composi- 
tion of  the  cold-water  extracts  of  dilferent  kinds  and  cuts  of  raw  meat. 

oThe  Purin  Bodies  of  Food  Stuffs.     Philadelphia,  1904,  2.  ed. 
ftZtschr.  Untersurh.  Nahr.  u.  Genussmtl.,  10  (UH)5),  p.  528. 
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Table  108. — Chemical  composition  of  the  cold-water  extracts  of  raw  meats,  expressed  in 
terms  of  the  total  weight  of  meat  taken. 


Cook- 

Labo- 
rato- 
ry 

No. 

Kind  of  meat. 

Pro- 
teid. 

Organic  extract- 
ives. 

Fat. 

Ash. 

To- 
tal 
solid 
mat- 
ter. 

Total 
nitro- 
gen. 

Pro- 
teid 
nitro- 
gen. 

Non- 
pro- 
teid 
nitro- 
gen. 

Ratio  Of 

non- 
proteid 
to  pro- 
teid 
nitro- 
gen. 

ing 
experi- 
ment 
No. 

Ni- 
troge- 
nous. 

Non- 

ni- 

troge- 

nous. 

To- 
tal. 

122 
121 

107 

1672 
1668 
1637 
1640 

Beef,  fiank,  raw 

Beef,  neek,  raw 

Beef,  round,  raw... 
..do 

P.ct. 
1.21 
2.30 
2.76 
2.77 
1.82 
2.70 
2.80 
2.39 
2.70 
2.20 

P.cl. 
0.77 
.81 
1.08 
1.37 
1.41 
1.12 
1.24 
1.11 
1.18 
1.13 

P.ct. 
0.96 
1.63 
2. 22 
r72 

P.ct. 
1.73 
2.44 
3.30 
3  09 

P.rt. 
0 
0 
0 
0 
0 
0 
0 
0 

P.ct. 
0.55 

.77 
.98 
.98 

P.ct. 
3.49 
5.51 
7.04 
6  84 

P.ct. 

0.440 
.627 
.790 
.883 
.744 
.791 
.846 
.739 
.811 
.714 

P.ct. 

0.194 
.  368 
.442 
.443 
.  292 
.  432 
.448 
.383 
.433 
.352 

P.ct. 

0. 246 
.  259 
.348 
.440 
.  4.52 
.359 
.398 
.356 
.378 
.362 

1:0.79 
1:1.42 
1:1.27 
1:1.01 

110-113 
131-132 
133-13(i 
137-140 
141  147 

1647 

do                   ... 

1.95 

3.36 

.94   6.12 
.89   6.70 
.89   6.71 
.92    .').94 

1:  .65 

1722 
1741 
1753 
1764 
1775 

1676 

1666 
1662 

do 

do 

do 

1.99 
1.78 
1.52 
1.73 
1.40 

3.11 
3.02 
2.63 
2.91 
2.53 

1:1.21 
1:1.13 
1:1.08 

do           

0     .73   6.34 

1:1.15 

150-156 

.  ...do 

0 

.87 

5.60 

1:  .97 

.Vverage  Nos.1637, 
1640,  1647,  1722, 
1741.  1753,  1764, 
and  1775 

Beef,  nimp,  raw 

Average  of  all  beef 
samples 

Veal,  leg,  raw 

do 

Average 

Average  of  all  beef 
and   veal  sam- 
ples  

2. 52 

1.21 

1.79 

3.00 

0 

.90 

6.42 

.790 

.403 

.387 

1:1.04 

123-124 

1.54 

.66 

.88 

1.54 

0 

.61 

3.69 

.456 

.246 

.210 

1:1.17 

2.29 

1.08 

1.62 

2.70 

0 

.83 

5.82 

.713 

.367 

.346 

1:1.06 

114-116 
117-120 

2.83 
1.90 

2.37 

1.26 
1.08 

1.94 
1.37 

3.20 
2.43 

1        0 
0 

1.00 
.91 

7.03 
5.26 

.855 
.650 

.  4.52 
.303 

.403 
.347 

1:1.12 
1:   .87 

1.17 

1.66 

2.83 

1      ^ 

.95 

6.15 

.753 

.378 

.375 

1:1.01 

2.30 

1.09 

1.63 

2.72 

1  " 

.85 

5.87 

.719 

.309 

.35C 

1:1.05 

Table  109. — Chemical  composition  of  cold-water  extracts  of  meats  {water-free  basis). 


Cook- 

Labo- 
ratory 
No." 

Kind  of  meat. 

Pro- 

teid. 

Organic  extract- 
ives. 

Fat. 

Ash. 

Total 
solid 
mat- 
ter. 

Total 
nitro- 
gen. 

Pro- 
teid 
nitro- 
gen. 

Non- 
pro- 
tied 
nitro- 
gen. 

ing 
experi- 
ment 
No. 

Ni- 
troge- 
nous. 

Non- 

ni- 

troge- 

nous. 

To- 
tal. 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 

1672 
1668 
1637 
1640 
1647 
1722 
1741 
17.53 
1764 
1775 

1676 

1656 
1662 

Beef,  flank,  raw 

Beef,  neck,  raw 

Beef,  round,  raw 

do 

do 

do 

do 

P.ct. 
2.99 
8.02 

11.27 

10.68 
7.05 
9.86 

10.15 
9.09 
9.00 
8.23 

P.  ct. 

1.89 
2.82 
4.41 
5.28 
5.46 
4.08 
4.50 
4.21 
3.92 
4.23 

P.  ct. 
2.35 
5.68 
9.07 
6.62 
7.55 
7.25 
6.46 
5.77 
5.75 
5.24 

P.  ct. 

4.24 

8.50 

13.48 

11.90 

13.01 

11.33 

10.96 

9.98 

9.67 

9.47 

P.ct. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

P.  ct. 
1.35 
2.68 
4.00 
3.77 
3.64 
3. 25 
3.23 
3.47 
2.44 
3.26 

P.ct. 
8.58 
19. 20 
28. 75 
26. 35 
23.70 
24.44 
24. 34 
22.  .54 
21.11 
20. 96 

P.ct. 
1.078 
2.183 
3. 229 
3.401 
2. 881 
2.885 
3.071 
2. 805 
2. 695 
2. 673 

P.ct. 
0.478 
1.283 
1.803 
1.709 
1.128 
1.578 
1.624 
1.454 
1.440 
1.317 

P.ct. 
0.600 
.900 
1.426 
1.692 
1.753 
1.307 
1.447 

137-140 

'141-147 

150-156 

do 

do 

do 

Average  No.s.l637, 
1640,   1647,  1722, 
1741,  17.53,   1764, 
and  1765 

1.351 
1.255 
1.356 

9.42 

4.51 

6.71 

11.22 

0 

3.38 

24.02 

2.955 

1.507 

1.448 

123-124 

Beef,  rump,  raw 

3.23 

1.38 

1.84     3.22 

0 

1.28 

7. 73     .  955 

.517 

.438 

Average  of  all  beef 

8.14 

3.83 

5.78 

9.61 

0 

2.94 

20.69 

2.532 

1.303 

1.229 

Veal,  leg,  raw 

do 

114-116 
117  120 

11.78 
7.76 

5.24 
4.41 

8.07 
5.60 

13.31 
10.01 

0 
0 

4.16 
3.72 

29.251  3.5.58 
21.49  2.658 

1.885 
1.  242 

1.673 
1.416 

9.77 

4.83 

6.84 

11.67 

0 

3.94 

25.38 

3.108 

1.564 

1.544 

Average  of  all  beef 
and   veal   sam- 
ples   

8.39 

3.98 

5.94 

9.92 

c 

3.09 

21.41 

2.621 

1.343 

1.278 
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The  data  presented  show  that  a  considerable  proportion  of  raw  flesh 
is  soluble  in  cold  water.  In  the  case  of  11  samples  of  beef  flesh,  the 
extracted  material  contained  on  an  average  2.29  per  cent  proteid, 
1.08  per  c6nt  flesh  bases  (nitroo-enous  organic  extractives),  1.62  per 
cent  non nitrogenous  organic  extractives,  2.70  per  cent  total  organic 
extractives,  and  0.83  per  cent  ash,  making  a  total  of  5.82  per  cent 
soluble  matter.  The  total  nitrogen  dissolved  by  cold  water  averaged 
0.718  per  cent,  and  of  this  total  nitrogen  0.307  per  cent  existed  in  the 
form  of  proteid  and  0.346  per  cent  as  nonproteid  nitrogen.  The  ratio 
of  nonproteid  nitrogen  to  proteid  nitrogen  was  1:1.06. 

In  the  case  of  two  samples  of  veal  the  cold-water  extract  contained 
on  an  average  2.37  per  cent  proteid,  1.17  per  cent  flesh  bases,  1.66 
per  cent  non nitrogenous  organic  extractives,  2.83  per  cent  total 
organic  extractives,  and  0.95  per  cent  ash,  giving  a  total  of  6.15  per 
cent  soluble  material.  The  total  nitrogen  dissolved  by  cold  water 
averaged  0.753  per  cent,  of  which  0.378  per  cent  existed  as  proteid 
and  0.375  per  cent  as  nonproteid  nitrogen.  The  ratio  of  the  nonpro- 
teid to  the  proteid  nitrogen  was  1:1.01. 

By  comparing  the  data  here  presented  regarding  each  individual 
nutrient  with  the  results  of  the  complete  analysis  of  the  meat  as  given 
in  Tables  98  and  99  (pp.  99, 100),  it  will  be  observed  that  8.67  to  15.03 
per  cent  of  the  total  proteid  in  the  beef  was  soluble  in  water,  the  aver- 
age for  the  11  samples  of  raw  beef  being  12.86  per  cent  and  for  the  2 
samples  of  veal  a  somewhat  greater  proportion.  All  of  the  nitroge- 
nous and  nonnitrogenous  extractives  were  found  to  be  soluble,  while 
none  of  the  fat  of  the  flesh  went  into  solution  in  cold  water.  The 
greater  part  of  the  ash  was  extracted,  the  average  in  the  case  of  beef 
being  80.58  per  cent,  and  in  the  case  of  veal  84.96  per  cent. 

The  total  nutrients  soluble  in  cold  water,  expressed  as  per  cent  of 
the  total  nutrients  in  the  original  meat  (see  p.  99),  varies  from  7.63  in 
beef  rump  (sample  No.  1676)  to  28.71  per  cent  in  veal  leg  (sample  No. 
1656),  the  average  for  beef  being  18.46  and  for  veal  24.54  per  cent. 
In  other  words,  these  experiments  indicate  that  from  one-fifth  to  one- 
fourth  of  the  total  nutrients  of  raw  beef  and  veal  are  soluble  in  cold 
water. 

The  average  results  of  the  experiments  here  reported  also  show 
that  the  solid  matter  obtained  ])y  treating  beef  flesh  with  cold  water 
contains  12.25  per  cent  nitrogen,  39.34  per  cent  proteid,  18.56  per 
cent  nitrogenous  organic  extractives,  27.84  per  cent  nonnitrogenous 
organic  extractives,  and  14.26  i)er  cent  ash,  but  no  fat.  Judging  from 
the  data  obtained  with  two  samples,  the  cold-water  extract  of  veal  con- 
tains 12.27  per  cent  nitrogen,  38.60  per  cent  proteid,  20.36  per  cent 
nitrogenous  organic  extractives,  25.73  per  cent  nonnitrogenous  organic 
extractives,  and  15.63  per  cent  ash. 
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It  is  evident  that  the  nitrogen  existing  in  the  cold-water  extracts  of 
raw  meats  is  ([iiite  e((ually  divided  between  protind  and  nonproteid 
substances,  tlie  a\'erage  ratio  for  13  samples  of  beef  and  veal  being 
1:1.05. 

Composition  of  the  Cold-Water  Extracts  of  Meats  Cooked  by 

Boiling. 

Tlie  tables  which  "follow  sunnnarize  data  regarding  the  composition 
of  cold-water  extracts  of  boiled  meat. 

Tahi.k  1 10.  —  Clioniail  conipos-ition  i>f  cold-water  extracts  of  meats  cooked  bj/  boiling  {fresh 

substance). 


Raw 

meat 
used 
No. 

Cook- 

iiiKex- 

peri- 

IlU'Ilt 

No. 

Kind  of  meat. 

Temperature. 

Dura- 
tion of 
toot- 
ing. 

Pro- 
teid. 

Organic  extractives. 

Ln  bo- 
ra tor  V 
iNo." 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

1642 

1640 
1753 

1753 

1741 
1764 

1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

°C. 
Cold. 
Cold. 

°C. 

85 
85 

Hours. 
3 
3 

Per  ct. 

0.13 

.20 

Per  ct. 
0.43 

.78 

Per  ct. 
0.56 

.82 

Per  ct. 
0.99 

1754 

.do 

1.60 

Cold. 

85 

3 

.17 

.61 

.69 

1.30 

Beef,  round  (browned)  . 

Average  No.s.  1642, 
1754,  and  1756  . . . 

Beef,  round  (browned). 

1756 

Cold. 

85 

3 

.17 

.75 

.75 

1.50 

Cold. 

85 

3 

.17 

.65 

.71 

1.36 

1746 
1769 

85 
85 
85 

85 

85 
85 

3 
3 
3 

.15 
.21 
.13 

.73 
.95 
.80 

.91 

.88 
.92 

1.64 
1.83 

1780 

.  ...do 

1.72 

Average  Nos.  1769 
and  1780 

Average  No.**.  1746, 
1769,  and  1780... 

85 

85 

3 

•  1" 

.88 

.90 

1.78 

85 

85 

3 

.16 

.83 

.90 

1.73 

1641 

100 
100 
100 
100 

85 

85 
85 
85 

3 
3 
3 
3 

.38 
.33 
.21 
.20 

.33 
.79 
.99 
.94 

.45 
1.08 
1.28 
1.04 

.78 

1744 

.do 

1.87 

do            

2.27 

1779 

do 

1.98 

100 

85 

3 

.28 

.76 

.96 

1.72 

1755 

Cold. 
Cold. 

100 
100 

3 
3 

.44 
.49 

.74 
.79 

.90 
.91 

1.64 

1757 

Beef,  round  (browned) . 

1.70 

Cold. 

100 

3 

.47 

.77 

.90 

1.67 

1743 

100 
100 

100 
100 

3 
3 

.33 
.24 

.77 

.72 

1.04 
.79 

1.81 

1745 

Beef,  round  (browned)  . 

1.51 

100 

100 

3 

.29 

.75 

.91 

1.66 

Average    of    all 

3 

.26 

.75 

.88 

1.63 

1646 

Cold. 
Cold. 

65 

85 

5 
5 

.27 
.36 

.29 
.32 

.38 
.43 

.67 

1645 

do 

.75 

1654 

Cold. 
Cold. 

85 
85 

5 
5 

.60 
.31 

.29 
.44 

.96 
.55 

1. 25 

1658 

do 

.99 

Average  Nos.  1654 
and  1658 

Cold. 

85 

5 

.46 

.37 

.75 

1.12 

Average  Nos.  1645, 
1654,  and  1658  . . . 

Cold. 

85 

5 

.42 

.35 

.65 

1.00 

11480— No,  162—06- 
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T.VHLE  UO.—rheiaical  composition  of  cold-watev  extracts  of  meats  cooked  bij  boilimj  {fresh 

mbstance) — Contiuued. 


1 

Raw  I 
meat 
used 
No. 

Cook- 1 

Kind  of  meat. 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Pro- 
teid. 

Organic  extractives. 

La  bo- 1 

ratory 

No. 

ng  ex- 
peri- 
ment 
No. 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Nitrog- 
enous. 

Non- 

nitrog-  Total, 
enous. 

1 

1644 
1720 

1647 
1722 

1668 
1676 
1705 

1672 
16.56 
1662 

1637 
1647 
1722 

1705 
1656 

Ill 
131 

121 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

°C. 
100 
100 

°C. 

85 
85 

Hours. 
5 
5 

Per  ct. 

0.29 

.16 

Per  ct. 

0.40 

.65 

Per  ct.    Per  ct. 
0.57        0.97 

....do 

.15          .80 

100 

85 

5 

.23 

.53 

.36  j        .89 





1665 
1673 
1703 

100 
100 
100 

100 

85 

85 
85 

5 
5 
5 

.19 
.38 
.38 

.32 
.47 
.29 

.55 
.43 
.34 

.87 

.90 

do               

.63 

Average  Nos.  1673 
and  1703 

Beef,  flank 

Veal,  leg 

do 

Average  Nos.  1653 
and  1664 

85 

5 

.38 

.38 

.39 

.77 

1669 
16.53 
1664 

100 
100 
100 

85 

85 

85 

5 
5 
5 

.39 
.49 
.32 

.04 
.09 
.55 

.17 
1.00 

.77 

.21 
1.69 
1.32 

1*00 

85 

5 

.41 

.62 

.89 

1.51 

Average  Nos.  1644, 
1653,    1664,   1665, 
1669,    1673,   1706, 
and  1720      

100 

85 

5 

.83 

.43 

..50 

.93 

1639 
1643 
1721 

100 
100 
100 

100 
100 

5 
5 

.97 
.92 

.48 
.44 
.65 

1.19 
.57 
.50 

1.67 

do        

1.01 

do 

Average 

lOJ              5  1       .56 

1.15 

100 

j        100              5 

.82 

.52 

.75 

1.27 

1704 
1652 

100 
100 

100 
100 

5 
5 

.90 
.44 

.53 
1.12 

.72 
1.67 

1.25 

2.79 

Average  Nos.  1639, 
1643,    16.52,   1704, 
and  1721      

i                   !                   1 

100 

100              5 

1 

.76 

.64 

.93         1.57 

-Vverage    of    all 
cooked  5  hours. . 

Average     of     all 
cooked   3   or   5 

j 

.47 

.47 

.65 

1.12 

1 

.38 

.60 

.75 

1.35 

T    K^     Raw 
^^«-       No. 

Cook- 
ing ex- 
I)eri- 
ment 
No. 

Kind  of  meat. 

Fat. 

Total 
Ash.  :    solid 
matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

Ratio  of 

non- 
proteid 
to  pro- 
teid ni- 
trogen. 

1642 
1754 

1640 
17.53 

1753 

1741 
1764 
1775 

109 
137 

139 

136 
145 
164 

Per  ct. 
0 
0 

Per  ct.    Per  ct. 

0.27        1.39 

.  55         2. 35 

Per  ct. 

0.160 

.282 

Per  ct. 

0.021 

.032 

Per  ct. 

0.139 

.2.51 

1:0.15 

..do 

1:  .13 

0 

.41 

1.88 

.221 

.027 

.194 
.240 

1:  .14 

Beef, round  (browned) . 

1756 

0 

..50  1 

2.17 

.268 

.028 

1:  .12 

Average  No.s.  1642 
1754,  and  1756... 

0 

44 

1.97 

.237 

.027 

.210 

1:  .13 

1746 
1769 
1780 

Beef,  round  (browned). 

Beef,  round 

do 

Average  Nos.  1769 
and  1780 

Average  Nos.  1746 
1769,  and  1780... 

0 
0 
0 

.51 
.63 
.57 

2.30 
2.67 
2.42 

.260 
.339 
.276 

.024 
.035 
.021 

.236 
.304 
.  2,55 

1:  .18 
1:  .10 
1:  .01 

•!    0 

.60 

2.55 

.308 

.028 

.280 

1:  .10 

0 

.57 

2.46 

.292 

.026 

.266 

1:  .10 

i 

' 
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Tahi.k  1  \0. — Clu'iiiinil  romponUion  of  cold-water  extracts  of  meatfi  cooked  hy  hoilinij  {fresh 

substance ) — Continued . 


Labo- 
utory 
No. 

Raw 

meat 

used 

No. 

Cook- 
ing cx- 

peri- 
ment 

No. 

Kind  of  iiii'nt. 

Fat. 

Ash. 

Total 

solid 

matter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

Ratio  of 

non- 
proteid 
to  pro- 
teid ni- 
trogen. 

1(V41 

1640 
1711 
1761 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

108 
134 
144 
153 

138 
140 

133 

135 

113 
112 

116 

118 

111 
131 

121 
123 
125 

122 
11.-^ 

117 

107 
110 
132 

126 
114 

Per  ct. 
0 
0 
0 

"I 

Pcrct. 

0.29 

.53 

.32 

.60 

Per  ct. 
1.45 
2.73 
2.80 
2.78 

Per  ct. 

0.168 

.307 

.352 

.332 

Pel-  ct. 

0.062 

.052 

.034 

.032 

Per  ct. 

0.106 
.255 
.318 
.300 

1:0.58 

1741 

do 

do 

1:  .20 
1:  .11 

177'J 

do 

1:  .11 

0 

.44 

2.44 

.290 

.045 

.245 

1:  .18 

0 
0 

.42 
•     .52 

2.50 
2.71 

.309 
.332 

.070 

.078 

.239 
.254 

1:  .29 

1757 

Beef,  round  (browned) . . 

1:  .31 

0 

.47 

2.61 

.321 

.074 

.247 

1:  .30 

0 
0 

.57 
.51 

2.71 
2.26 

.300 
.270 

.053 
.039 

.247 
.231 

1:  .21 

1745 

Beef,  round  (browned) . . 

1:  .17 

0 

.54 

2.49 

.285 

.046 

.239 

1:  .19 

Average     of     all 
cooked  3  hours.. 

0 

.49 

2.38 

.283 

.042 

.241 

1:  .17 

1646 
1645 

0 
0 

.24 
.34 

1.18 
1.45 

.138 
.161 

.044 
.a57 

.094 
.104 

1:  .47 

do                    

1:  .55 

1654 

0 
0 

.50 
.40 

2.35 
1.70 

.189 
.190 

.095 
.050 

.094 
.140 

1:1.01 

1658 

..do 

1:  .36 

Average  Nos.  1654 
and  1658 

0 

.45 

2.03 

.190 

.073 

.117 

1:  .62 

Average  Nos.  1645, 
lOM,  and  1658... 

0 

.41 

1.83 

.180 

.067 

.113 

1;  .60 

0 
0 

.38 
.25 

1.64 
1.21 

.174 
.234 

.046 
.026 

.128 
.208 

1:  .36 

1720 

do     

1:  .13 

0 

.31 

1.43 

.204 

.036 

.168 

1:  .21 

Beef,  neck 

16G5 
1673 

0 
0 
0 

.20 
.25 

.28 

1.26 
1.53 
1.29 

.132 
.212 
.1.54 

.030 
.061 
.061 

.102 
.151 
.093 

1:  .29 
1:  .40 

1703 

do 

Average  Nos.  1673 
and  1703 

1:  .66 

0 

.26 

1.41 

.183 

.001 

.122 

1:  .50 

Beef  flank 

1669 

0 
0 
0 

.20 
.60 
.53 

.80 
2.78 
2.17 

.077 
.301 

.  227 

.063 
.079 
.  052 

.014 
.222 

.175 

1:4.50 

1653 

1:  .36 

1664 

do      

1:  .30 

Average  Nos.  1653 
and  1664 

0 

.56 

2.48 

.264 

.066 
.052 

.198 
.137 

1:  .33 

Average  Nos.  1644, 
1653,   1664,    1665, 
1669,   1673,   1703, 
and  1720 

0 

.34 

1.60 

.189 

1:  .38 

0 
0 
0 

.50 
.44 

.38 

3.14 
2.37 
2.09 

.309 

.288 
.297 

.  155 
.147 
.089 

.154 
.141 
.208 

1:1.01 

1643 

....do 

1:1.04 

IVl 

do 

1:  .43 

0 

.44 

2.53 

.298 

.130 

.168 

1:  .77 

1704 

0 
0 

.47 
.73 

2.62 
3.96 

.315 
.428 

.144 
.070 

.171 

.358 

1:  .84 

165'' 

1:  .20 

Average  Nos.  1639, 
1643,   1652,   1704, 
and  1721 

Average    of      all 
cooked  5  hours.. 

Average    of      all 
cooked    3    or   5 

0 

.50 

2.83 

.327 

.121 

.206 

1:  .59 

0 

.39 

•1.98 

.225 

.074 

.151 

1:  .49 

0 

.44 

2.17 

.251 

.060 

.191 

1:  .31 
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Tahi-k   111. 


-Cliemk'iJ  coinpo^'dinn    of  cold-water  extracts   of  meats   cooked  bi/  boiling 
( water-free  nubstance ) . 


Labo- 
ratory 
No. 

Raw  J 

C'ook- 

Kind  of  meat. 

Temperature. 

Dura- 
tion of  j 
cook- 
ing. 

Pro- 
teid. 

Organic 
extractives. 

ueat 
used 
Ko. 

peri- 
ment 
No. 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Nitrog- 
enous. 

Nonni- 
trog- 
enous. 

1642 
1754 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

;  1668 
1676 
1705 

1672 

;  1656 

1662 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

122 
115 
117 

Beef,  round 

....do 

°C. 
Cold. 
Cold. 

85 
85 

ffoMr.s. 
3 
3 

Per  ct. 

0.35 

.46 

Per  ct. 
1.07 
1.78 

Per  ct. 
1.40 

1.87 

Average 

.40 

1.43 

1.64 

175C) 

Beef,  round  (l)rowned) 

.\verage  Nos.  1642,  17.'i4, 
and  1756 

Cold. 

85 

3  " 

.40 

1.75 

1.75 

.40 

1.53 

1.67 

1746 
1769 
1780 

Beef,  round  (browned) 

85 
85 
85 

85 
85 
85 

3 
3 
3 

.35 
.50 
.29 

1.68 
2.18 
1.79 

2.09 
2. 02 

do 

2.05 

Average   Nos.  1769   and 
1780 

.40 

1.99 

2.04 

Average  Nos.  1746,  1769, 
and  1780 

.38 

1.88 

2.05 

1641 
1744 
1768 
1779 

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 
3 
3 

.93 

.78 
.51 
.44 

.81 
1.88 
2.40 
2.05 

1.10 

do        

2.56 

(Jo                 

3.11 

do 

2.27 

.67 

1.79 

2.26 

Cold. 
Cold. 

100 
100 

3 
3 

1755 
1757 

1.00 
1.13 

1.69 
1.81 

2.06 

Beefi  round  (browned) 

Average 

2.09 

1.07 

1.75 

2.08 

1743 
1745 

100 
100 

100 
100 

3 
3 

.78 
.57 

1.82 
1.68 

2. 46 

Beef!  round  (browned ) 

Average 

1.85 

.68 

1.75 

2.16 

Average  of  all  cooked  3 

.61 

1.74 

2. 05 

Cold. 
Cold. 

Cold. 
Cold. 

65 

85 

85 
85 

5 
5 

5 
6 



•      1646 
1645 

.73 

.89 

.78 
.80 

1.03 

do 

1.07 

16M 
1658 

1.89 
.91 

1        .92 
1      1.25 

3.06 

do           

1.55 

1.40 

1      1-09 

1        2.31 

Average  Nos.  1645,  1654, 
and  1658               

,! 

1.23 

.99 

1 

1.89 

Beef,  round 

do                 

100 
100 

85 
85 

5 
5 

1 

1644 
1720 

.71 
.36 

.98 
1.45 

1        1.39 
1          .34 

Average 

.54 

1      1.22 

1          •»' 

1665 
1673 
1703 

100 
100 
100 

85 
85 
85 

5 

5 
5 

.42 
.62 
.74 

.70 
.76 
.66 

1. 21 

.70 

do               

.66 

Average   Nos.  1673  and 
1703 

.68 

!        .66 

.68 

1669 
1653 
1664 

100 
100 
100 

85 
85 
85 

5 
5 
5 

1        .75 
!      1.47 

i        .84 

.07 
2.07 
1.47 

"     r32 

1  Veal,  leg 

do            

3.00 
1.99 

Average   Nos.  1653  and 
1664 

1.16 

1.77 

2.50 

Average  Nos.  1644,  16.53, 
1664,    1665,    1669,    1673, 
1703,  and  1720 

.74 

1.01 

1.20 
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T\i?iE  \\\.—('linniniJ  rnmpoftltiou  of  rohl-irnter  r.rtmrts   of  meats  cooked   hy   hoiling 
(irater-free  mbttlance) — Continued. 


Labo- 

Cook- 
Raw     ing 

Temperature. 

Jura- 
ion  of 
cook- 
ing. 

Pro-     - 
teid. 

Organic 
extractives. 

ra-      I 
tory    \ 
No. 

neat  1 
ised, 
No. 

ex-    1 
peri- 
ment 

No. 

Kind  of  meat. 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

Nitrog- 
enous. 

*s  on  ni- 
trog- 
enous. 

1G39 
1643 
1721 

1637 
1647 
1722 

1705 
1656 

107 
110    . 
132 

126 
114 

100 
100 
100 

°C.       Hours. 
100             5 
100              5 
100              5 

Perct. 
2.40 
2.33 
1.31 

Per  ct. 
1.19 
1.12 
1.51 

Per  ct. 
2.95 

(io                     

1.44 

....do 

1.17 

Average 

2.01  ;      1.27  1 

1.85 

1704 
1652 

100 
100 

100 
100 

5 
5 

2.00 
1.26 

1.18 
3.18 

1.60 

Veal,  leg 

4.74 

Average  Nos.  1639,  16J 
1652,  1704,  and  1721  . 

3, 

1.86 

1.63 

2.38 

Average  of  all  cooked  5 
hours 

1.16- 

1.18 

1.66 

Average  of  all  cooked  3 

.88 

1.43 

1.84 

Labo- 
ratory 
No. 

Raw' 
meat 
used 
No. 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 

1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

Cook- 
ng  ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Total 
ex- 
tract- 
ives. 

Fat. 

Ash. 

Total 
solid 
mat- 
ter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

1S42 
1754 

109 

157 

139 

136 

145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 

118 

Per  ct. 
'LAI 
3.65 

Per  ct. 
0 
0 

Perct. 
0.67 
1.25 

Per  ct. 
3.49 
5.36 

Per  ct. 

0.399 

.645 

Per  ct. 

0.0.53 

.073 

Per  ct. 
0.346 

do 

.572 

3.07 

0 

.96 

4.43 

.522 

.063 

.459 

Beef,  round  (browned)  ... 

Average  Nos.   1642, 
17.54,  and  1756 

Beef,  round  (browned)  ... 

1756 

3.50 

0 

1.16 

5.06 

.626 

.065 

.561 

3.20 

0 

1.03 

4.64 

.557 

.064 

.493 

1746 
1769 
1780 

3.77 
4.20 
3.84 

0 
0 
0 

1.17 
1.46 
1.27 

5.29 
6.16 
.5.40 

.597 
.779 
.617 

.055 
.080 
.046 

.542 
.699 

do 

.571 

Average  Nos.   1769, 
andl780 

4.03 

0 

1.37 

5.78 

.098 

.063 

.635 

Average  Nos.   1746, 
1769,  and  1780 

3.93 

0 

1.30 

5.62 

3.55 
6.48 
6.81 
6.07 

.664 

.411 

.728 
.855 
.724 

.060 

.150 
.124 

.082 
.070 

.604 

1641 
1744 
1768 
1779 

1.91 
4.44 
5.51 
4.32 

0 
0 
0 
0 

.71 
1.26 

.79 
1.31 

.261 

do               

.604 

do 

do 

.773 
.654 

Average 

4.05 

0 

0 
0 

1.02 

5.73 

.680 

.107 

.573 

1755 
1757 

3.75 
3.90 

.96 
1.20 

5.71 
6.23 

.706 
.763 

.161 
.180 

.545 

Beef,  round  (browned)  ... 
Average ."■. 

.583 

3.83 

0 

1.08 

1.35 
1.19 

5.97 

6.41 
5.29 

.735 

.171 

.564 

1743 
1745 

4. 28 
3.53 

0 
•      0 

.707 
.631 

.124 
.091 

.583 

Beef,  round  (browned)  ... 

.540 

3.91 

0 

1.27 

5.85 

.669 

.     .108 

.561 

Average        of      all 
cooked  3  hours 

3.79 

0 

0 
0 

1.13 

5.52 

.657 

.097 

.560 

1.81 
1.87 

.65 

.84 

3.19 
3.59 

.372 
.401 

.118 
.142 

.254 

1045 

do 

.  259 

3.98 
2.80 

0 
0 

1.59 
I.IS 

7.46 
4.84 

.602 
..539 

.303 
.142 

.299 

1658 

do 

.397 

Average  

3.40 

0 

i.3e 

6.15 

.mi 

.223 

.348 

Average   No.s'.   1645, 
1654,  and  1658  .... 

2.88 

0 

1.1« 

5.30 

.514 

.196 

.318 
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Tatii.k  111. — Chemical  rompomtion  of  cold-irater  extracts  of  mcato  cooked  fjj/hoiling  {irater- 

free  snhf<tance) — Continued. 


Labo- 
ratory 

No. 

Raw 

moat 
used 
No. 

Cook- 
ing ex- 

pi-ri- 
ment 
No. 

Kind  of  meat. 

Total 
ex- 
tract- 
ives. 

Fat. 

Ash. 

Total 
solid 
mat- 
ter. 

Total 
nitro- 
gen. 

Proteid 
nitro- 
gen. 

Non- 
proteid 
nitro- 
gen. 

164-4 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

« 

1637 
1647 
1722 

1705 
1656 

Ill 
181 

125 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  round 

Per  ct. 
2.37 
1.79 

Per  ct. 
0 
0 

Perct. 

0.93 

.57 

Per  ct. 
4.01 
2.72 

Per  ct. 

0. 426 

.524 

Per  ct. 

0.113 

.057 

Perct. 
0.313 

1720 

do 

.467 

2.09 

0 

.75 

3.37 

.475 

.085 

.390 

Beef,  neck 

Beef,  rump      

1666 
1673 

1.91 
1.46 
1.22 

0 

S 

.44 
.41 
.54 

2.77 
2.49 
2.  .50 

.290 
.343 
.297 

.066 
.099 
.118 

.224 
.244 

1703 

do 

.179 

Average    Nos.    1673 
imd  1703 

1.34 

0 

.48 

2.  .50 

.320 

.109 

.211 

Beef,  flank 

Veal,  leg 

1669 
1653 

.39 
5.07 
3.46 

0 
0 
•0 

.37 

1.80 
1.39 

1.51 
8.34 
5.69 

.144 
.903 
.  595 

.118 
.237 

.ia5 

.026 
666 

1664 

do 

.460 

Average     Nos.  1653 
and  1664 

4.27 

0 

1.60 

7.02 

.749 

.186 

563 

Average  Nos.  1644, 
1653,     1664,     1665, 
1669, 1673, 1703,  and 
1720 

2.21 

0 

.81 

3.76 

.440 

.118 

.322 

Beef,  round .            

1639 

4.14 
2. 56 

2.68 

0 
0 
0 

1.24 

1.11 

.90 

7.78 
6.00 
4.89 

.766 
.730 
.694 

.384 
.372 
.208 

382 

1643 

do 

.358 

1721 

do 

.486 

Average 

3.12 

0 

1.08 

6.22 

.730 

.321 

.409 

1704 

2.78 
7.92 

0 
0 

1.04 
2.07 

5.82 
11. 24 

.699 
1. 215 

.320 
.199 

.379 

1652 

Veal,  leg 

Average    Nos.  1639, 
1643. 1652, 1704,  and 
1721 

1.016 

4.01 

0 

1.27 

7.15 

.821 

.297 

.524 

.Average       of       all 
cooked  5  hours 

Average       of       all 
cooked  3  or  5  hours 

2.84 

0 

1.00 

5.00 

.561 

.184 

.377 

3.27 

0 

1.06 

5.23 

.604 

.145 

.459 

The  data  reported  show  that  the  cold-water  extract  of  31  samples  of 
boiled  beef  and  veal  contained  on  an  average  0.38  per  cent  proteid, 
0.60  per  cent  nitrogenous  extractives,  0.75  per  cent  nonnitrogenous 
extractives,  1.35  per  cent  organic  extractives,  and  0.11  per  cent  of 
mineral  matter,  making  a  total  of  2.17  per  cent  soluble  matter.  The 
total  nitrogen  averaged  0.251  percent,  of  which  0.060  per  cent  existed 
as  soluble  proteid  and  0.191  per  cent  as  nonproteid  nitrogen.  The 
ratio  of  nonproteid  to  proteid  nitrogen  was  1:0.31.  Comparison  of 
these  figures  with  those  on  page  127  indicate  that  ])oiled  meat  is  by  no 
means  as  solul)le  in  cold  water  as  raw.  It  must  be  remembered,  how- 
ever, that  these  figures  for  the  solubilit\"  of  uncooked  and  boiled  meats 
as  reported  are  not  directly  comparable,  since  the  uncooked  meats  con- 
tain much  more  water  than  do  the  cooked  meats.  It  will  therefore 
be  more  .satisfactory  to  consider  the  results  as  calculated  to  a  water-free 
basis.  When  the  results  are  thus  stated  (see  Table  111.  p.  132),  we 
find  that  cold  water  removed  from  the  31  samples  of  boiled  flesh  on  an 
average  0.88  per  cent  proteid,  1.43  per  cent  nitrogenous  extractives, 
1.84  per    cent    nonnitrogenous    extractives,   3.27   per  cent  organic 
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oxtrac'tivos,  and  l.(n\  percent  asli,  making-  in  all  5.23  per  cent  soluble 
material.  Tpon  the  same  l)asis,  tlu>  amount  of  total  nitroj>en  dis- 
solved hy  t'oid  water  from  tlu*  ItoiUnl  meats  averaged  0.604  per  cent, 
of  which  0.145  per  cent  existed  as  proteid  and  0.450  per  cent  as  non- 
proteid  nitro»;en. 

In  the  case  of  raw  meats  the  average  values  for  samples  on  a  water- 
free  basis  (see  TabU'  loO,  p.  127)  are:  8.30  per  cent  proteid,  3.9<S  per 
cent  nitrogenous  extractives,  5.94  per  cent  nonnitrogenous  (extractives, 

9.02  per  cent  total  organic  extractives,  3.00  per  cent  ash,  or  21.41  per 
cent  total  soluble  matter.  'Phi^  average  p(>rcentage  of  total  nitrogen 
dissolved  b}-  cold  water  from  the  raw  meats  was  2,(521,  of  which  1.343 
existed  as  proteid  nitrogen  and  1.278  as  nonproteid  nitrogen. 

These  results  show  ])lainly  that  l)oiled  nnnits  arc  much  less  soluble 
in  cold  water  than  similar  cuts  of  raw  meat,  the  total  mitrients  of  raw 
meats  being  4.7  times  more  soUibl(>  in  cold  water  than  the  mitrients  of 
meats  cooked  in  hot  water.  As  regards  the  individual  constituents, 
the  proteids  of  raw  meats  are  0.5  times  more  soluble  in  cold  water 
than  are  the  proteids  of  boiled  meats.  The  nitrogenous  and  nomiitroge- 
nous  extractives  of  both  raw  and  cooked  meats  are  completely  soluble 
in  water,  but  the  cold-water  extracts  of  uncooked  m(>ats  contain  three 
times  as  great  a  ({uantit}'  of  these  substances  as  do  the  cold-water 
extracts  of  boiled  meats,  calculatcnl  to  the  water-free  basis.  The  cold- 
water  extracts  of  uncooked  meats  contain  three  times  as  much  ash  and 

4.3  times  more  total  nitrogen,  0.2  times  more  proteid  nitrogen,  and 
2.8  times  more  nonproteid  nitrogen  than  do  cold-water  extracts  of 
meats  cooked  in  hot  water. 

By  comparing  the  data  here  presented  regarding  each  individual 
nutrient  in  the  cold-water  extracts  of  meats  cooked  b}"  boiling  wdth 
the  results  of  the  complete  analysis  of  the  cooked  meats  as  given  in 
Table  No.  100,  it  will  be  found  that  only  1.10  per  cent  of  the  total 
proteid  existing  in  the  cooked  meat  was  soluble  in  cold  water,  while  in 
the  case  of  ihe  raw  meats  12.8(i  per  cent  of  the  total  proteid  was  in  a 
soluble  form.  As  in  the  case  of  the  uncooked  meats,  all  of  the  nitroge- 
nous and  nonnitrogenous  extractives  of  the  boiled  meats  were  found 
to  he  solu])le,  while  none  of  the  fat  of  the  flesh  entered  into  solution. 
A  considerable  proportion  of  the  ash  of  the  boiled  meat  w^as  soluble 
in  water,  the  average  being  60.67  per  cent  as  compared  with  80.58 
per  cent  for  11  samples  of  raw  beef. 

The  total  nutrients  soluble  in  cold  water,  expressed  as  per  cent  of 
the  total  nutrients  in  the  boiled  meats,  varies  from  1.47  in  beef  flank 
(sample  No.  1660)  to  10.87  per  cent  in  the  case  of  veal  leg  (sample  No. 
1652),  the  average  being  5.02  per  cent.  In  other  words,  these  experi- 
ments indicate  that  on  an  average  one-twentieth  of  the  total  nutrients 
of  the  cooked  meat  are  soluble  in  cold  water.  In  the  raw  meats  the 
total  nutrients  soluble  in  cold  water  form  18.46  per  cent  or  a])out  one- 
fifth  of  the  total  nutrients  originally  present.    * 
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The  average  results  of.  the  31  analyses  of  the  meats  cooked  in  hot 
■water  indicate  that  the  solid  matter  obtained  by  extraction  with  cold 
water  contains  11.57  per  cent  nitrogen,  17.61  per  cent  proteid,  27.65 
per  cent  nitrogenous  extractives,  31.56  per  cent  non nitrogenous 
extractives,  and  20.28  per  cent  ash.  The  corresponding  data  for  the 
raw  meats  were  as  follows:  12.25  per  cent  nitrogen,  39.31  per  cent 
proteid,  18.56  per  cent  nitrogenous  extractives,  27.81:  per  cent  non- 
nitrogenous  extractives,  and  14.26  per  cent  ash. 

In  the  case  of  boiled  meat  the  soluble  matter  of  the  cold-water 
extract  contains  much  less  proteid  matter  and  considerably  greater 
quantities  of  nitrogenous  and  nonnitrogenous  extractives  and  ash  than 
in  the  case  of  raw^  meats. 

It  is  evident  from  the  data  here  given,  that  in  the  cold-water  extracts 
of  meats  cooked  in  hot  water,  the  proportion  of  proteid  and  the  non- 
proteid  nitrogen  is  quite  unlike  that  in  the  cold-water  extracts  of 
uncooked  meats.  In  the  former  the  ratio  of  nonproteid  to  proteid 
nitrogen  is  1:0.31  and  in  the  latter  1:1.05. 

In  discussing  the  chemical  composition  of  meats  cooked  by  boiling 
(p.  113),  the  conclusion  was  reached  that  there  were  no  marked  or  impor- 
tant diiierences  in  the  chemical  composition  and  nutritive  value  of 
meats  which  had  been  cooked  in  hot  water  by  difi'erent  methods.  The 
data  obtained  in  the  study  of  the  chemical  composition  of  the  cold- 
water  extracts  of  the  boiled  meats  furnish  .some  additional  informa- 
tion on  this  point,  and  the  following  table  gives  a  summary  of  the 
averages  of  the  results  obtained  in  the  analyses  of  the  cold-water 
extracts  of  meats  cooked  in  hot  water  by  different  methods: 

-Summary  shoiving  the  chemical  composition  of  cold-vater  extracts  of  meats 
cooked  by  different  methods  of  boiling. 


Table  11: 


Tempera- 

^i 

Organic 

o 

2c 

ture. 

a 
c 

extractive.s. 

o 

c 

u 

g^ 

a 

03 

c 

a> 

G 

Ka 

Method  of 
cooking. 

c 

0) 

ii) 

a 

S 
'So 

o 
o 

u    . 
C-t! 

o  si 

3  " 

'3 

T. 

o 
c 

be 

g  . 
■si 

3 

JS 

fcl 

s 
1 
"3 

S 

'S 

'S 

g 

0 

O  » 

■3  ^ 

> 

3 

0 

o 

as 

o 

o 

y 

^S 

< 

< 

« 

O 

P^ 

!z; 

;z; 

H 

^■^ 

< 

H 

e^ 

fl( 

« 

°C.      °C. 

Hrs. 

P.ct. 

P.ct. 

p.ct. 

P.ct. 

P.ct. 

p.ct. 

p.ct. 

P.ct. 

P.ct. 

P.ct. 

Boiled 

3 

Cold. 

85 

3 

0.17 

0.65 

0.71 

1.36 

0 

0.44 

1.97 

0.237 

0.027 

0.210 

1:0.13 

Do 

3         85 

85 

3 

,1« 

.83 

.90 

1.73 

0 

.57 

2.46 

.292 

.026 

.266 

1:   .10 

•  Do 

4       100 

85 

3 

,28 

.76 

.96 

1,72 

0 

.44 

2.44 

.290 

.045 

.  245 

1:   .18 

Do 

lO' 

85 

3 

.21 

.75 

.87 

1.62 

0 

.48 

2.31 

.275 

.034 

.241 

1:   .14 

Do 

2  Cold. 

100 

3 

,47 

.77 

.90 

1.67 

0 

.47 

2.61 

.321 

.074 

.247 

1:   .30 

Do 

2       100 

100 

3 

,29 

.75 

.91 

1.66 

c 

.W 

2.49 

.2&5 

.046 

.239 

1:   .19 

Do 

4 

100 

3 

.3? 

.76 

.91 

1.67 

0 

.51 

2. 55 

.303 

.060 

.243 

1:   .25 

14 
1 

3 
5 

.26 
.27 

.75 
.29 

.88 
.38 

1.63 
.67 

0 
0 

.49 
.24 

2.38 
1.18 

.283 
■.138 

.042 
.044 

.241 
.094 

1:   .17 

Do 

Cold. 

65 

1:   .47 

Do 

3  Cold. 

a5 

5 

.42 

.35 

.65 

1.00 

t 

.41 

1.83 

.180 

.067 

.113 

1:   .60 

Do 

H       100 

85 

5 

.3S 

.43 

.50 

.93 

t 

.34 

1.60 

.189 

.052 

.137 

1:   .38 

Do 

11 

85 

5 

.35 

.41 

.54 

.95 

c 

.36 

1.66 

.187 

.056 

.131 

1:   .44 

Do 

5       100 

100 

5 

,76 

.64 

.93 

1..57 

c 

,5C 

2.83 

.327 

.121 

.206 

1:   .59 

Boiled,  5  hours. 

17 

5 

.47 

.47 

.65 

1.12 

0 

.39 

1.98 

.225 

.074 

.151 

1:   .49 

Boiled,   3   iiud 

1 

!    31 
'    13 

.38 
2.30 

.60 
10.9 

.75 
1  63 

1.35 
?  7? 

0 
0 

.44 
.85 

2.17 
5.87 

.251 
.719 

.060 
.369 

.191 
.350 

1:   .31 

1:1.05 

! 
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Tt  is  evident  from  the  data  in  Tabic  112,  that  tho  differences  between 
tiu'  fheuiical  composition  of  the  cold-water  extracts  of  meats  cooked 
bv  ditlerent  methods  of  boilino-  are  much  less  than  those  which  exist 
lietween  boiled  meats  and  raw  meats.  There  appear  to  be,  however, 
slight  differences  in  the  case  of  meats  cooked  for  three  and  for  five 
hours.  Tlie  averag-e  composition  of  the  cold-water  extracts  of  l-t 
samples  of  meats  cooked  for  three  hours  was  0.26  per  cent  ])ro- 
teid,  0.75  per  cent  nitrogenous  extractives,  0,88  per  cent  nonnitroge- 
nous  extractives,  1.63  per  cent  total  organic  extractives,  0.49  per 
cent  ash,  and  2.38  per  cent  total  soluble  matter.  The  total  nitrogen 
dissolved  by  cold  water  averaged  0.283  per  cent,  of  which  0.0-12  per 
cent  existed  as  proteid  and  0.241  per  cent  as  nonproteid  nitrogen. 
The  ratio  of  nonproteid  to  proteid  nitrogen,  was  1:0.17.  The  aver- 
age composition  of  the  cold-water  exti-acts  of  the  17  samples  of 
meats  which  had  been  cooked  for  five  hours  was  as  follows:  0.47  per 
cent  proteid,  0.47  per  cent  nitrogenous  extractives,  0.65  per  cent  non- 
nitrogenous  extractives,  1.12  per  cent  total  organic  extractives,  0.39 
per  cent  ash,  and  1.98  per  cent  total  soluble  material.  The  total  dis- 
solved nitrogen  averaged  0.225  per  cent,  of  which  0.074  per  cent  was 
proteid  and  0.151  per  cent  nonproteid  nitrogen,  the  ratio  of  nonproteid 
to  proteid  nitrogen  being  1:0.49.  These  results  show  that  the  meats 
cooked  for  the  longer  time  in  hot  water  contained  almost  twice  as 
much  soluble  proteid,  ])ut  onlv  about  two-thirds  as  much  total  organic 
extractives,  and  four-fifths  as  much  ash  and  total  soluble  material  as 
those  cooked  for  the  shorter  period.  The  difierences  in  the  composi- 
tion of  the  cold-water  extracts  of  meats  cooked  at  different  tempera- 
tures are  so  slight  (see  Tal)le  110)  that  it  is  not  deemed  necessary  to 
consider  them  in  detail  here. 

In  conclusion  it  may  be  said  that  the  analyses  of  the  cold-water 
extracts  of  boiled  meats  confirm  the  deduction  made  from  the  data 
regarding  their  chemical  composition,  namely,  that  the  diflerent  meth- 
ods commonly  used  in  cooking  meats  in  hot  water  cause  only  slight 
variations  in  the  composition  and  solubility,  and  hence  in  nutritive 
value  and  flavor  of  the  resulting  product. 

CoMrOSITIOX     OF    THE     CoLD-WATER     EXTRACTS    OF    MeATS    CoOKED 

BY  Roasting,  Broiling,  Sauteing,  and  Frying. 

The  results  of  the  analysis  of  the  cold-water  extracts  of  meats 
which  were  cooked  by  roasting,  broiling,  sauteing,  and  frying  are 
summarized  in  Tables  113  and  114. 
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Tablr  113. — Cht'micnl  composition  of  cohl-vnler  extracts  of  meats  coolrd  fii/  roastincj, 
broiling,  saiiteing,  and  frying  {fresJi  substance). 


d 

p 

+^ 

03 

0) 

a 
1 

c 

a 

O) 

&6 

o 
o 
o 

Kind  of  meat  and 
method  of  cooking. 

'2 
2- 

Organic 
extractives. 

.a 

< 

<D 

a 

!2 

1 

0 

1 

'S 

0 

a 

'3 

'33 
2 

a" 
'3 

;c 
'3 

1 
a 
0 

2c 

53  <v 
■S  be 
0  0 

6 
o 

o 
c 

y 

u 

0) 

tao 
O 

o 
"A 

1 

PS 

1770 

1781 

17G4 
1775 

1764 
1775 

1662 

1775 
1764 
1775 

1676 
1662 

1764 

1775 

1764 

146 
155 

147 
156 

120 

152 
142 
151 

121 
119 

141 
150 

143 

Bt'of,  round,  i>(>t  roast 
do 

Average 

Beef,  rotind,  roast 

do 

Average 

Veal,  leg,  roast 

Average  Nos. 
1660, 1771  and 
1782 

P.rt. 

0.31 

.42 

P.ct. 
1.40 
1.11 

P.ct. 
1.69 
1.17 

P.ct. 
3.09 
2.28 

P.ct. 

0 
0 

p.ct. 

0.84 

.83 

P.ct. 
4.24 
3.53 

p.ct. 

0. 498 
.421 

P.ct. 
0. 050 

.067 

P.  ct. 

0.448 

.3,54 

1:0.14 
1:  .19 

.37 

1.26 

1.43 

2.69 

0 

.83 

3.89 

.460 

.059 

.401 

1:  .15 

1771 
1782 

.75 
1.23 

1.36 
.94 

1.55 
1.27 

2.91 
2.21 

0 

0 

.96 

.95 

4.62 
4.39 

.  557 
.497 

.119 
.197 

.438 
.300 

1:   .27 
1:  .66 

.99 

1.15 

1.41 

2.56 

0 

.96 

4.51 

..527 

.158 
.066 

.369 

1:   .43 

1G60 

.41    1.34 

1.89,  3.23 

0 

1.18 

4.82 

.496 

.430 

1:   .15 

.80 

1  91 

1.57 

2.78 

0 

1.03 

4.61 

.517 

.128 

.389 

1:   .33 

Beef,      round,    gas 

1778 

.83i  1-38 

1.62 

3.00 

0 

0 
0 

1.01 

.99 
1.05 

4.84 

6.54 
4.83 

.575 

.686 
.569 

.133 

.219 
.094 

.442 

.467 
.475 

1:   .30 

1766 

Beef,    round,     pan 
broiled 

1.37 

.58 

1.46 
1.48 

1.721  3.18 

1:    .47 

1777 

do 

Average  No.s. 
1766  and  1777. 

Beef,      rump,     pan 

1.72 

3.20 

1:    .20 

.98 

1.47 

1.72 

3.19 

0 

1.02 

5.19 

.628 

.156 

.472 

1:   .33 

1674 

.27   1.07 
.42   1.33 

1.33 

1.84 

2.40 
3.17 

0 
0 

1.07 
1.29 

3.74 

4.88 

.387 
.494 

.044 
.068 

.343 
.426 

1:   .13 

1659 

Veal,       leg,      pan 
broiled 

1:   .16 

Average  Nos. 
1659,1674,1766 
and  1777 

Beef,  round,  sautecd. 
do 

Average 

Beef,  round,  fried 

Average  of  all 
beef  samples. 

Average  of  all 
veal  samples. 

Average  of  all 
beef  and  veal 
samples 

.66 

1.34 

1.65 

2.99 

0 

1.10 

4.75 

.534 

.106 

.428 

1:   .25 

1765 
1776 

1.03 
.73 

1.38 
1.37 

1.38 

1.69 
1.61 

3.07 
2.98 

0 
0 

.94 
.95 

5.04 
4.66 

.608 
.556 

.165 
.116 

.443 
.440 

1:   .37 
1:  .26 

.88 

1.65 

3.03 

0 

.94 

4.85 

.582 

.141 

.441 

1:  .32 

1767 

.53 

1.62 

1.83 

3.45 

0 
0 

1.09 

5.07 

.605 

.086 
.117 

.519 

1:  .17 

.73 

1.33 

1.56 

2.89 

.97 

4.59 

.542 

.425 

1:   .28 

.41 

1.34 

1.87 

3.21 

2.94 

0 

1.23  4.85 

.495 

.067 

.428 
.  426 

1:  .16 

.68 

1.33 

1.61 

0 

1.01 

4.63 

.535 

.109 

1:  .26 

isy 


T\Vii.F.'l'[4. —  CJiemiral  compo.^itlon  of  cold-water  extrneta  of  meats  cooked  hij  ronsthuj-  hrnil- 
iuij,  auntehuj,  andfrt/hig  {water-free  SHbstance). 


d 
-a 

p 

n 

5 
S 
't- 

01 
A 

X  c 

bp 

g 

Kind    of    meat    and 
method  of  cooking. 

Organic  extract- 
ives. 

i. 

% 

O) 

S 
1 

1 

Oh 

*3 

0 

o 

a 

S 
2 

0) 
tic 

o 

•Si 

c  " 

o 

!5 

1 

a 

3 

0 

S 

0 
H 

a 

'3 
0 

1770 

1781 

1764 
1775 

1764 
1775 

1662 

1775 
1764 

1775 

1676 
1662 

1764 
1775 

1764 

146 

155 

Beef,  round,  i)oi  roa-st. 
do              

P.d. 

o.a5 

.89 

P.ct. 
2.91 
2.  36 

P.ct. 
3.52 
2.49 

Perct. 
6.43 

4.85 

Perct. 
0 
0 

Perct. 
1.75 
1.76 

Perct. 
8.83 
7.50 

Perct. 

1.036 

.895 

Pe'rct. 

0. 105 

.142 

Perct. 

0.931 

.7.53 

147 
156 

.120 

152 
142 
151 

124 
119 

141 
150 

143 

Average 

Beef,  round,  roast 

..do 

.77 

2.64   3.01 

5.65 

0 

1.75 

8.17 

.966 

.124 

.842 

1771 
1782 

2.10   3.84 
3.91   2.99 

4.38 
4.04 

8.22 
7.03 

0 
0 

.2.71    13.03 
3.02   13.96 

1.574 
1.582 

.338 
.626 

1.236 
.956 

.Average 

Veal,  leg,  roast 

Average      Nos. 
1660. 1771,  and 
1782 

3.01   3.42 
1.30   4.23 

4.21 

7.63 

0 

2.86;  13.50 

1.578 

.482 

1.096 

1660 

5.97 

10.20 

0 

3.73   15.23 

1.566 

.210 

1. 356 

2.44 

3.69   4.79 

8.48 

8.89 

9.25 
9.34 

0 

0 

0 
0 

3.15   14.07 

2.99,  14.34 

2.88   16.11 
3.07   14.10 

1.574 

1.  705 

1.996 
1.662 

.391 

.393 

.636 
.273 

1. 183 

1778 
1766 

1777 

Beef,      round,      gas 
broiled 

Beef,     rouniJ,      pan 

broiled 

do 

-Vverage 

Beef,      rump,       pan 
broiled 

Veal,  leg, pan  broiled. 

Average      Nos. 
1659,1674,1766, 
and  1777 

Beef,  round,  sauteed . . 
do    

2.46 

3.98 
1.09 

4.09 

4.25 
4.32 

4.80 

5.00 
5.02 

1.312 

1.360 
1.389 

2.84 

4.29 

5.01 

9.30 

« 

2.97   15.11 

1.829 

.4.55 

1.374 

1674 
1659 

.37 

1.21 

1.48 
3.84 

1.83 
5.31 

3.31 
9.15 

0 
0 

1.48;     5.16 
3.72i  14.08 

.534 
1. 425 

.060 
.196 

.474 
1. 229 

1.81 

3.47 

4.29 

7.76 

0 

2.79'  12.36 

1.404 

.291 

1.113 

1765 
1776 

2.87 
2.19 

3.84 
4.11 

4.70 

4.83 

8.54 
8.9) 

0 
0 

2.62|  14.03 
2.85|  13.98 

1. 690 

1.667 

.4.59 
.347 

1.231 
1.320 

Average 

Beef,  round,  fried 

Average  of  all 
beef  samples.. 

Average  of  all 
veal  samples. - 

Average  of   all 
beef  and  veal 
samples 

2. 53 

3.98 

4.77 

8.75 

0 

2.73 

14.01 

1.679 

.403 

1.276 

1767 

1.26 

3.84 

4.33 

8.17 

0 

2.  .58 

12.01 

1.433 

.203 

1.230 

2.04 

3.46 

4.09 

7.55 

0 

2.52 

12.il 

1.434 

.326 

1.108 

1.26 

4.04 

5.64 

1    9.68 

0 

3.73 

14.67 

1.496 

.203 

1.293 

1.9i 

3.55 

.3. 

7.88 

c 

2.71 

12.  .51 

1.444 

.307 

1.137 

The  cold-water  extract  from  the  13  .samples  of  beef  and  veal  cooked 
by  dry  heat  contained  on  an  average  0.68  per  cent  j)roteid,  1.33  per 
cent  nitrogenous  extractives,  1.61  per  cent  nonnitrogenous  extrac- 
tives, 2.91  per  cent  total  organic  extractives,  and  1.01  per  cent  min- 
eral matter,  making  a  total  of  4.63  per  cent  soluble  matter.  The 
total  nitrogen  averaged  0.535  per  cent,  of  v/hich  0.109  per  cent  was 
present  as  proteid,  and  0.426  per  cent  as  nonproteid  nitrogen.  The 
ratio  of  nonproteid  to  proteid  nitrogen  was  1:0.26. 

As  will  be  seen  by  comparison  of  these  figures  with  those  for  raw 
meat  and  for  boiled  meat  given  on  pages  127  and  129,  the  meats  cooked 
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1)y  dry  heat  contain  less  soluble  material  than  raw  meats  but  more 
sohibio  constituents  than  boiled  meats.  It  is,  however,  more  satisfac- 
tory to  c()ini)ar(>  the  results  on  a  water-free  basis.  Stated  in  this  form 
(see  Table  114),  cold  water  extracted  on  an  average  from  the  13  sam- 
ples of  meats  cooked  by  dry  heat  1.92  per  cent  proteid,  3.55  per  cent 
nitrogetious  extractives,  4.33  per  cent  nonnitro^-enous  extractives, 
7.88  percent  total  organic  extractives,  2.71  per  cent  ash.  and  12.51 
per  cent  total  s()lu])h^  mutter. 

The  corresponding  data  for  the  raw  and  for  })oiled  meats  have 
aln^ady  been  given  (see Tables  109  and  111,  pp.  127  and  132).  From  the 
expei-imental  data  thus  ])resented  it  is  evident  that  meats  cooked  })y  dry 
heat  are  2.4  times  as  solubUi  as  boiled  beef,  but  only  a  litth'  more  than 
one-half  as  solubl(>  as  raw  meats.  The  chief  dift'erences  in  the  solubility 
of  meats  cooked  ])y  roasting,  etc.,  and  raw  meats  is  due  to  the  much 
smaller  content  of  soluble  proteid  matter,  which  is  6.38  per  cent 
less  than  in  the  raw  meat.  Meats  cooked  by  dry  heat  also  contain  on 
an  average  2.04  per  cent  less  of  total  organic  extractives  and  0.38  per 
cent  less  ash. 

It  is  also  apparent  from  the  data  presented  in  Tables  111  and  114 
that  the  water-free  substance  of  roast  meats  contains  al^out  2.3  as 
nmch  soluble  proteids  and  nonnitrogenous  extractives  and  2.5  as  much 
nitrogenous  extractives  and  ash  as  the  water-free  substance  of  boiled 
meats.  The  more  pronounced  flavor  of  meats  cooked  by  dry  heat  as 
compared  with  those  cooked  in  hot  water  is  without  doubt  due  to  these 
additional  solu])le  constitu(Mits. 

In  the  light  of  our  present  knowledge  the  cooked  meats  containing 
this  greater  amount  of  s<)lu})le  organic  and  inorganic  substances  must 
be  considered  somewhat  more  nutritious  and  palatable. 

Th(>se  conclusions  ai'e  in  accord  with  the  opinion  commonl}'  held, 
namely,  that  roast  meats  and  meats  cooked  in  other  ways  ])y  dry  heat 
are  more  savory  and  nutritious  than  ])()iled  meats.  If  the  broth  from 
boile<l  meat  is  used  as  soup,  gravy  or  otherwise,  of  course  the  total 
nutritive  value  of  the  meat  is  retained,  and  the  boiled  meat  with  the 
soup  surpasses  the  roast.  The  factors  which  inlbience  palatability  are 
also  to  be  considered,  and  here  the  advantage  is  with  the  meat  cooked 
l)y  drv  heat.  From  a  practical  standpoint  the  diiferences  in  the  nutri- 
tive value  of  meats  cooked  by  dry  heat  and  those  cooked  in  hot  water 
are  not  great  enough  to  be  of  nuich  imj^ortance,  though  as  regards 
qualities  which  make  u])  flavor  the  roast  meat  surpasses  the  boiled. 

Tables  1 15  and  1  !♦>,  which  follow,  snnnnai-ize  the  data  regarding  the 
composition  of  the  cold-water  extracts  of  raw  meat,  Iwiled  meat,  and 
meat  cooked  by  dry  heat. 
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Taiu.k  115. — Arerofjf  co))i position  of  the  void-water  extracts  of  uncooked,  boiled,  and  dry- 
rooked  meats  [expressed  in  percentage  <>f  the  weight  of  meat  taken). 


Kind  of  incai  aiul 
im'thod  of  cooking. 


Hi'cf ,  nnoooked 

Vi'iil.  imcoDkud 

Ik'i'f.  Ixiilt  il  three  hours 
Heef,  l>uiled  live  hours.. 
Hecf,  boih'd  three  and 

five  houi-s 

Jk'cf,  pot  roast 

Beef,  roast 

Veal,  roast 

Beef,  gas  broiled 

Beef,  pan  broiled 

Veal,  |ian  broiled 

Beef,  sautfied 

Beef,  fried 


No. 
in 
av- 
er- 
age. 


Pro- 
tcid. 


Organic  extract- 
ives. 


Ni- 


P.ct. 

2.29 

2.37 

.2(1 

.47 


Non- 
,,„„„  ,    ni-      To- 
'^^rtroge-    tal. 

nous. 


P.ct. 

1.08 

1.17 

.75 

.47 


.38  .60 
.37  1.26 
.99  I  l.l.T 
.41  :  1.34 


.83 
.74 
.42 
.88 
.53 


1.38 
1.34 
1.33 
1.38 
1.62 


P.ct. 
1.62 
1.66 

.88 
.65 

.75 
1.43 
1.41 
1.89 
1.62 
1.59 
1.84 
1.65 
1.83 


P.ct. 
2.70 
2.83 
1.63 
1.12 

1.35 
2.69 
2. 56 
3.23 
3.00 
2.93 
3.17 
3.03 
3.45 


Fat. 


P.ct. 
0 

0 
0 
0 


Ash. 


P.ct. 

0.83 
.95 
.49 
.39 

.44 

.83 
.96 
1.18 
1.01 
1.04 
1.29 
.94 
1.09 


Total 
solid 
mat- 
ter. 


P.ct. 

5.82 
6.15 
2.38 
1.98 

2.17 
3.89 
4.51 

4.82 
4.84 
4.71 
4.88 
4.85 
5.07 


Nitrogen. 


Pro- 

teid. 


Perct. 
0.367 

.378 
.042 
.074 

.060 
.  059 
.158 
.  066 
.133 
.119 
.068 
.141 


Non- 
pro- 
teid. 


Perct. 
0.346 

.375 
.241 
.151 

.191 
.401 
.369 
.430 
.442 
.429 
.426 
.441 
.519 


Total. 


Per  ct. 

0.713 
.  753 
.283 
.  225 

.  251 
.460 
.  527 
.496 
..575 
.548 
.494 
.582 
.605 


Ratio 
of  non- 
proteid 
to  pro- 
teid  ni- 
trogen. 


1:1.06 
1:1.01 
1:  .17 
1:   .49 

1:   .31 


1:  .30 

1:  .26 

1:  .16 

1:  .32 

1:  .17 


T.MJLE  11(5. — Average  composition  of  the  cold-water  extracts  of  uncooked,  boiled,  and  dry- 
cooked  meats  {water-free  substance). 


Kind  of  meat   and 
method  of  cooking. 


Beof ,  uncooked 

Veal,  uncooked 

Beef,  l)oileiI  three  hours 
Beef,  boiled  five  hours. 
Beef,  boiled  three  and 

five  hours 

Beef,  pot  roast 

Beef,  roast 

Veal,  roast 

Beef,  gas  broiled 

Beef,  pan  broiled 

Veal,  pan  broiled 

Beef,  saut(5ed 

Beef,  fried 


No. 
in 
av- 
er- 
age. 


Pro- 
teid. 


Perct. 
8.14 
9.77 
.61 
1.16 


.77 
3.01 
1.30 
2.46 
2.02 
1.21 
2.53 
1.26 


Organic  extractives, 


Ni- 
troge- 
nous. 


Non- 


troge- 
nous. 


I 
Perct.  Perct. 
3.83  •  5.78 
4.83  I  6.84 
1.74  '  2.05 
1.18   .    1.66 


1.43 
2.64 
3.42 
4.23 
4.09 
3.35 
3.84 
3.98 
3.84 


1.84 
3.01 
4.21 
5.97 
4.80 
3.95 
5.31 
4.77 
4.33 


Total. 


Per  et. 
9.61 

11.67 
3.79 
2.84 

3.27 
5. 65 
7.63 
10. 20 
8.S9 
7.30 
9.15 
8.75 
8.17 


Per  ct. 
0 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 


Ash. 


Perct. 
2.94 
3.94 
1.13 
1.00 

1.06 
1.75 
2. 86 
3.73 
2.99 
2.47 
3.72 
2.73 
2.58 


Total 
solid 
mat- 
ter. 


Per  ct. 
20.69 

25. 38 
5.  52 
5.00 

5.23 
8.17 
13.60 
15.23 
14.34 
11.79 
14.08 
14.01 
12.01 


Nitrogen. 


Pro- 

Non- 

teid. 

teid. 

Per  ct. 

Per  ct. 

1.303 

1.229 

1.564 

1.544 

.097 

.560 

.184 

.377 

.145 

.459 

.124 

.842 

.482 

1.096 

.210 

1.356 

.393 

1.312 

.323 

1.074 

.196 

1.229 

.403 

1.276 

.203 

1.230 

Total. 


Per  ct. 

2.532 

3.108 

.657 

.561 

.604 
.966 
1.578 
1..566 
1. 705 
1.397 
1.425 
1.679 
1.433 


THE    AMOUNT   AND    NATURE    OF  THE    NITROGENOUS    CONSTITU- 
ENTS OF  UNCOOKED  AND  COOKED  MEATS. 

In  a  study  of  the  chemi.strv  of  the  digestion  of  meats,  and  the  nutri- 
tive value  of  flesh  foods,  it  is  highl}'  desirable  that  the  present  very 
limited  knowledge  of  the  nitrogenous  principles  as  they  exist  in  raw 
and  cooked  meats  be  extended. 

Such  a  study  is  difficult  for  several  reasons.  In  the  first  place,  a 
considerable  number  of  the  nitrogenous  constituents  of  flesh  are  as  yet 
unidentified  as  individual  and  characteristic  compounds,  and  the  data 
regarding  the  ph^'sical  and  chemical  properties  of  those  which  are 
known  are  very  incomplete  and  contradictory.  In  the  second  place, 
the  methods  for  the  qualitative  and  quantitative  separation  and  estima- 
tion of  the  various  nitrogenous  bodies  known  to  exist  in  animal  sub- 
stances are  very  far  from  satisfactory. 
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In  recent  3'^ears  much  attention  has  been  directed  to  the  study  of  the 
chemical  structure  of  proteids  of  animal  and  vegetable  origin,  espe- 
ciall}^  as  shown  by  the  number  and  nature  of  the  cleavage  products 
obtained  ])y  the  action  of  difi'erent  reagents.  In  this  connection  the 
animal  proteids  arc  of  especial  interest.  They  have  been  found  to  vary 
verv  greatly  in  complexity  from  scombrin,  obtained  from  the  repro- 
ductive organs  of  mackerel,  which,  according  to  Kossel  and  Dakin,<* 
yields  only  three  or  four  cleavage  products,  to  such  bodies  as  casein, 
globin,  etc.  According  to  E.  Fischer's''  investigations,  casein  yields 
16  cleavage  products  and  in  globin,  a  body  isolated  from  the  oxyhemo- 
globin of  horse  blood,  Abderhalden  ^'  has  identified  1-1  cleavage  prod- 
ucts. Some  of  the  proteids  studied  are  of  importance  from  tlie  stand- 
point of  nutrition,  while  others  are  not  of  so  great  interest  in  this 
connection;  but  as  a  whole  such  studies  are  of  undoubted  value  because 
of  the  data  they  provide  regarding  the  chemical  nature  of  nitrogenous 
foods,  and  it  is  fortunate  that  so  many  chemists  are  turning  their 
attention  to  these  problems. 

In  their  study  of  the  relative  merits  of  white  and  red  meat  in 
invalid  dietetics.  Offer  and  Rosenquist"^  determined  the  total  nitrogen, 
nitrogen  of  extractives,  and  nitrogen  of  meat  bases  in  a  large  number 
of  samples  of  tish,  poultry,  veal,  pork,  beef,  mutton,  venison,  and 
salted  and  smoked  meats.  In  some  cases  analyses  were  made  with 
cooked  samples,  but  in  most  cases  with  the  raw  meat.  The  smallest 
proportion  of  total  nitrogen,  2.54  per  cent,  was  reported  in  a  sample 
of  pork;  the  highest,  4.09  percent,  in  dried  beef.  The  majority  of 
the  samples  contained  from  0.4  to  0.5  per  cent  nitrogen  of  extractives. 
Less  than  0.4  per  cent  was  noted  in  samples  of  boiled  beef  (soup  meat), 
fillet  of  beef,  pork,  and  chicken,  and  over  0.5  per  cent  in  pike,  perch, 
scraped  beef,  and  raw  and  cooked  ham.  In  the  case  of  nitrogen  of 
meat  bases  the  largest  proportions,  0.071,  0.056,  and  0.05  per  cent, 
Avere  reported  in  scraped  beef,  pork,  and  boiled  beef  (soup  meat), 
respectively,  and  the  smallest  proportions,  0.009  and  0.007  per  cent, 
respectively,  in  venison  and  pike. 

E.  Zunz'  studied  some  of  the  constituents  of  veal.  When  5  kilo- 
grams of  lean  veal,  taken  three-quarters  of  an  hour  after  the  calf  was 
slaughtered,  was  boiled,  0.679  gram  histidin,  0.138  gram  arginin,  0.559 
gram  lysin,  0.227  gram  leucin,  0,662  gram  glutaminic  acid,  and  0.371 
gram  aspartic  acid  were  recovered. 

«Ztschr.  Physiol.  Chem.,  44  (1905),  p.  842.     See  also  Kossel,  Ibid.,  p.  347. 
'^Ztsrhr.  Physiol.  Chem.,  33  (1901),  p.  151. 
<-Ztschr.  Physiol.  Chem.,  37  (1903),  p.  499. 
'?  Berlin.  Klin.  Wchnschr.,  3G  (1899),  pp.  937,  968,  1086. 

« Ann.  Soc.  Roy.  Sci.  Med.  et  Nat.  Bruxelles,  13  (1904);  abs.  in  Zentbh  Physiol., 
18  (1904),  p.'  852. 
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In  conneotion  with  tho  investi*;!itii)ns  here  reported  it  was  believed 
that  a  study  of  the  nature  and  amount  of  the  nitrogenous  con.stitucnt.s 
of  raw  and  cooked  meat,  which  are  ordinarily  regarded  as  of  particu- 
hir  importance  in  discussions  of  nutritive  value,  would  prove  useful, 
and  so  an  investigation  of  this  sort  was  undertaken. 

The  methods  used  to  obtain  the  figures  (juoted  have  alieady  been 
descril)ed  (pp.  18-15).  The  results  of  the  experimental  work  are 
given  below. 

FOUMS    OF    NlTlUM.EN    1\    UnCOOKKD    M  HATS. 

The  data  regarding  the  form  in  which  uitiogen  occurs  in  the  cold- 
water  extract  of  raw  meat  aiv  summarized  in  Tables  IIT-IIU.  Table 
117,  showing  the  data  calculated  on  the  ])asis  of  the  total  weight  of  the 
meat,  follows. 

Taui.k  117. — Xllrogen  records  of  the  cold-tvater  extracts  of  raw  meats  (residts  e.vjn-essed 
in  percentage  of  meat  taken ) . 


Labo- 
ratory 
No. 

Cooliing 
experi- 
ment 
No. 

Kind  of  niuiit. 

Total 
nitro- 
gen in 
meat. 

Total 
nitro- 
gen in 
water 
ex- 
tract. 

Nitro- 
gen 

eoagu- 
lated 

by 
heat. 

Nitro- 
gen 
precip- 
itated 

by 
ZnSOt 
(albu- 
mosea). 

Sum  of 
eoiigu- 
lable 
and 
albu- 
niose 
nitro- 
gen. 

Nitro- 
gen 
precip- 
itated 
by  bro- 
niin  in 
nitrate 
from 
ZnS04. 

Proteid 
nitro- 
gen in 
water 

e.x- 
tract. 

1672 
1668 

122 
121 
J  07 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 

123-124 

114-116 
117-120 

Beef,  flunk,  raw 

Per  d. 
2. 479 
3. 098 
3.390 
3.580 
3.350 
3.392 
3. 424 
3  433 
3.251 
3.349 

Per  rt. 

0. 4401 
.  6266 
.  7896 
.8832 
.7440 
.7913 
.8457 
.7391 
.  8105 
.7142 

Per  rt. 

0. 1744 
.3416 

a. 0416 

«.  0602 
.2221 
!  3996 
.4105 
.3586 
.4048 
.3366 

Per  rt. 

0. 0122 
.  0214 

<t.  4004 

a. 3831 
.0609 
.0327 
.0375 
.  0244 
.  0276 
.0154 

Per  rt. 

0. 1866 
.3630 
.4420 
.4433 
.  2830 
.4323 
.4480 
.3830 
.  4324 
.3520 

Per  rt. 

0. 0072 

.  00.52 

"'.'6088' 


Per  rt. 

0. 1938 

.  3682 

1637 
1640 
1647 
1722 
1741 
1753 

Beef,  round,  raw 

do 

do 

do t 

do 

do         

.  4420 
.4433 
.2918 
.4323 
.4480 
.3830 

1764 

do 

.4324 

1775 

..do 

.3520 

Average    Nos.   1637, 
1640.      1647.     1722, 
1741,     1753,     1764, 

3.396 

.7897 

.3554 

.0331 

.4021 

.0088 

a. 4031 

1676 

2.400 

.  4560 

.  2233 

.0200 

.2432        .0027 

.2459 

Average  of  all  beef 

3.195 

.  7128 

.3191 

.  0280 

«. 3645 

l>.  0060 

a.  3665 

1656 

3.470 
3.230 

.8549 
.6503 

.3963 
.2644 

.01.37 
.0238 

.4400 

.  28.S2 

.  0120 
.01.50 

.4520 

1662 

..do 

.3032 

3.350 
3.219 

.7526 

.7189 

.3303 
.  3211 

.0388 
.0290 

.3641 
.3644 

.0135 
<■.  0085 

.  3776 

Average  of  all  beef  and 

.  3682 

a  Not  included  in  average. 


''Average  of  3  analyses. 


c  Average  of  5  analyses. 
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Table  117. — X'ltrogen  records  of  the  cold-irater  extracts  of  raio  meats  [residts  expressed  in 
2)erceittage  uf  meat  /«A-en)^Continued. 


Labo- 
ratory 
No. 


1672 
IOCS 
1637 
1640 
1647 
1722 
1741 
1753 
1764 
1775 


Cooking 
experi- 
ment 
No. 


Kind  of  meat. 


1656 
1662 


122 
121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 


123-124 


114-116 
117-120 


'     .    Nitro- 
Nitro-  genpre- 

'""'^       ed  by      phos- 
bromin     pho- 
direct-    tungs- 
ly.       tic  acid 
(hot). 


Non- 


gen  in 

water 

extract 


Beef,  flank,  raw  . . 
Beef,  neck,  raw  . . 
Beef,  round,  raw  . 
do 


.do. 
.do. 
.do  . 
.do. 
.do. 
.do. 


Average  Nos.  1637, 
1640,  1647,  1722, 
1741,  1753,  1764, 
and  1775 


Per  ct. 

0. 1463 
.25S4 
.3476 
.4399 
.  4522 
.  3590 
.3977 
.  3561 
.3781 
.3622 


Beef,  rump,  raw. 


Per  ct. 

0. 1903 

.  2129 


.2100  ,     .1834 


I  Nitro-  i 
Nitro-  genpre-I  Nitro- 
gen ;cif)itat-!  gen 
preeip  |  ed  by  ;  precip- 
itated I  phos-  itated 
by  tan-  pho-  [byStut- 
nin  and  tungs-  zer'.s  re- 
salt,  tic  acid  agent, 
(cold). 


Per  ct. 

0. 2114 

.2948 


.4129 
.4274 
.4181 
.4437 
.3750 


a.  4154 


.  2206 


Average  of  all  beef 
samples 


.1955  t  ('.3605 


Veal,  leg,  raw 
do 


Average 

.\verage  of  all  beef  and 
veal  samples , 


. 4029       . 3704 
.3471  I     .2257 


.3750 
.  3506 


.2981 
C.2365 


.3888 
.2350 


.3119 
e.  3428 


Per  ct. 

0. 2286 
.2978 
.  3785 
.4817 
.  3706 
.3940 
.  4505 
.3718 
.4210 
.3492 


.4022 


.4418 
.2897 


Per  ct. 

0. 2516 
.3205 
.3970 
.  4622 
.3600 
.3970 
.  4426 
.  3735 
.  4120 
.3803 


.4031 


.  2258 


.3657 


.4192 
.2534 


.3658 
.3614 


.3363 
.3612 


Per  ct. 


Nitro- 
gen a.s 
ammo- 
nia. 


Per  ct. 

0. 0105 

.0410 


0.3318 
.2368 
.3988 
.4613 
.3876 


a. 3632 


a. 3633 


.0005 
.1810 
.0162 
.0161 
.0148 
.0139 


b.0404 


.0340 


n.3633 


.0134 
.0199 


.0167 
.0309 


a  Average  of  5  analyses. 
b  Average  of  6  analyses. 


c  Average  of  3  analyses. 
(i  Average  of  8  analyses. 


f  Average  of  10  analyses. 

It  will  be  seen  that  the  total  nitrogen  in  the  uncooked  meats  (beef 
and  veal)  varies  from  2.400  per  cent  in  very  fat  beef  rump  (sample 
No.  1676)  to  3.580  per  cent  in  lean  beef  round  (sample  No.  1640),  the 
average  for  13  samples  of  uncooked  meat  being  3.219  per  cent. 

The  total  nitrogen  soluble  in  cold  water  formed  0.44t)l  to  0.8832  per 
cent  of  the  weight  of  the  meat.  The  lowest  figures  were  obtained 
with  sample  No.  1672,  ver}^  fat  beef  flank,  and  the  highest  as  before, 
with  sample  No.  1640,  lean  beef  round.  It  will  be  observed  further 
that  the  water-soluble  nitrogen  bears  a  direct  relation  to  the  total 
nitrogen  in  the  meat.  In  other  words,  the  more  nitrogen-  there  is  in 
the  meat  the  greater  is  the  amount  which  will  be  dissolved  by  cold 
water.  The  average  figures  for  nitrogen  of  compounds  soluble  in  cold 
water  are  0.7128  per  cent  for  11  samples  of  beef,  and  0.7;")26  per  cent 
for  2  samples  of  v(^al,  the  average  for  the  beef  and  Aeal  together  ])eing 
0.7189  per  cent. 

The  nitrogen  in  the  form  of  proteids  coagulable  b}'  heat  in  neu- 
tral solution  varied  from  0.1744  percent  in  the  beef  flank  (sample  No. 
1672),  to  0.4105  per  cent  in  a  sample  of  beef  round  (No.  1741),  the 
average  for  the  raw  meats  being  0.3211  per  cent  of  the  entire  weight  of 
the  fresh  meats.     The  albumose  nitrogen,  as  determined  by  precipita- 
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tion  with  zinc  sulphate,  was,  us  a  rule,  k\ss  than  ono-teiith  of  the  nitro- 
gen I'oajiuhitod  by  heat.  Tlie  average  found  in  the  11  samples  of  fresh 
beef  was  U.(i280  per  cent,  and  in  the  2  samples  of  veal  0.0388  per  cent. 

In  a  few  of  the  raw  meats  the  nitrogen  in  the  form  of  peptones  was 
determined  ])y  treating  with  bromin  the  tiltrate  from  the  zinc  sulphate 
prcfipitate.  Only  a  very  small  amount  of  precipitate  was  obtained, 
the  average  quantity  in  the  six  tests  l)eing  0.0085  per  cent.  It  has 
recently  been  fully  demonstrated"  that  the  use  of  bromin  as  a  precipi- 
tant for  proteids  can  not  l)e  relied  upon. 

For  the  time  being  we  have  assumed  that  the  sum  of  the  nitrogen 
coagulated  by  heat  and  that  precipitated  as  albumoscs  by  zinc  sulphate 
represents  the  total  soluble  proteid  nitrogen,  except  that  in  the  cases 
where  bromin  has  been  used  as  a  reagent  the  nitrogen  thus  precipitated 
has  also  l)een  included  in  the  proteid  nitrogen.  Investigations  made 
in  this  laboratory  lead  to  the  belief  that  neither  of  these  methods  gives 
entirely  trustworthy  results,  but  that  for  the  time  being  the  first  is  in 
all  probability  the  better  method,  notwithstanding  the  fact  that  the 
filtrate  from  the  zinc  sulphate  precipitate  still  contains  traces  of  nitro- 
gen in  the  form  of  proteid.  While  the  results  thus  obtained  for  the 
solul^le  proteid  nitrogen  can  not  be  considered  linal  and  conclusive, 
they  undoubtedly  approximate  the  truth,  and  there  is  no  doubt  that  by 
the  careful  use  of  these  methods  comparable  results  may  be  obtained. 

The  nitrogen  of  soluble  proteid  in  the  uncooked  meats  analyzed 
varied  from  0.1988  per  cent  in  beef  ilank  (sample  No.  1672)  to  0.4520 
per  cent  in  veal  leg  (sample  No.  1656),  the  average  for  the  13  samples 
of  raw  beef  and  veal  being  0.3682  per  cent.  The  nitrogen  in  the  form 
of  nonproteid  substances  is  quite  similar  in  amount  to  the  nitrogen  of 
the  soluble  proteids,  and  apparently  varies  directly  as  the  latter.  The 
nonproteid  nitrogen  varied  from  0.1463  to  0.4522  per  cent  of  the 
^veight  of  the  rawmeats,  the  average  for  the  13  samples  of  beef  and 
veal  being  0.3506  per  cent. 

The  data  obtained  indicate  that  there  is  a  small  amount  of  nitrogen 
invarial)ly  present  in  the  form  of  ammonia  or  ammonium  salts  in  cold- 
water  extracts  of  raw  flesh.  This  has  been  found  to  ))e  true  even  where 
barium  carbonate  was  used  to  remove  the  ammonia  by  distillation. 

As  pointed  out  by  C.  Mai,*  the  ratio  of  ammonia  nitrogen  to  total 
nitrogen  increases  after  meat  has  been  hung  for  three  or  four  days. 

It  is  expected  that  a  discussion  of  the  relative  value  of  bromin, 
phosphotungstic  acid,  tannin,  and  Stutzer's  reagent  for  the  estimation 
and  separation  of  proteid  and  nonproteid  substances  will  be  considered 
in  some  detail  in  another  publication  from  this  laboratory,  the  dis- 

«  U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Bui.  81,  pp.  104,  117,  and  228. 
&Ztschr.  Untersuch.  Nahr.  u.  Genussmtl.,  4  (1901),  No.  1,  p.  18. 
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tiiictly  choniical  work  connected  witli  the  cooperative  investigations 
with  meat  haA'inu-  Ijcen  carried  on  for  the  University  of  Illinois.  It 
will  be  sufticient  at  this  time  to  say  that  these  reagents  precipitated 
from  cold-water  extracts  of  raw  meats  the  following  average  quantities 
of  nitrogen,  expressed  in  percentage  of  the  weight  of  fresh  flesh  taken: 
Bromin,  O.2305  per  cent;  phosphotungstic  acid  in  a  hot  solution,  0.34:28 
percent;  phosphotungstic  acid  in  a  cold  solution,  0.3612  per  cent;  tan- 
nin and  salt,  0.3»il-t  per  cent,  and  Stutzer's  reagent,  0.3633  per  cent. 

In  order  to  get  another  point  of  view  for  these  nitrogen  values  for 
the  uncooked  meats,  the  results  have  been  calculated  to  percentages  of 
the  total  nitrogen  of  the  flesh  taken  for  examination. 

Table  ILS. — Nitrofjen  recorch  of  the  cold-mater  extracts  of  raw  meat.i  {results  expressed  in 
percentage  of  total  nitrogen  of  meat  taken ) . 


Labo- 
ratory 

No. 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Total 
nitro- 
gen in 
meat. 

Total 
nitro- 
gen in 
water 
ex- 
tract. 

Nitro- 
gen 

coagu- 
lated 

bylieat. 

Nitro- 
gen pre- 
eipi- 
tated 
bv 
ZnSOi 
(albu- 
mose). 

Sum  of 
eoagu- 
lable 
and 
albu- 
mose 
nitro- 
gen. 

Nitro- 
gen pre- 
cipi- 
tated 
by  bro- 
min in 
filtrate 
from 
ZnS04 
precipi- 
tate. 

Proteid 
nitro- 
gen in 
water 

ex- 
tract. 

1672 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
1.50-156 

123-124 

Per  ct. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100. 

Per  ct. 
17.76 
20. 22 
23.29 
24.67 
22. 21 
23. 33 
24.70 
21.. 53 
24.93 
21.33 

Per  ct. 

7.03 
11.03 
« 1. 23 
a  1.68 

6.63 
11.  78 
11.99 
10.45 
12. 45 
10.05 

Per  ct. 

0.49 

.69 

a  11. 81 

a  10.  70 

1.82 

.96 

1.10 

.71 

.85 

.46 

Per  ct. 

7.52 
11. 72 
13.04 
12.38 

8.45 
12.74 
13.09 
11.16 
13.30 
10.  51 

Per  ct. 

0.29 

.17 

'"".•26 


Per  ct. 
7.81 

1668 

Beef,  neck,  raw  .   . 

11  89 

1637 

Beef,  round,  raw 

13  04 

1640 
1647 

1722 

do 

do 

.  . .  do 

12.38 

8.71 

12  74 

1741 

do 

13  09 

1753 

do 

11  16 

1764 

do 

13  30 

177.T 

do 

10  51 

Average    Nos.    1637, 
1640,      1647,     1722, 
1741,     1753,      1764, 

100 

23. 25 

10. 56 

.98 

11.83 

11   S7 

Beef,  rump,  raw 

1676 

100 

19.00 

9.30 

.83 

10.14 

.11 

10  25 

Average  of  all  beef 
.samples 

. 

100 

100 
100 

22.09 

24.64 
20.13 

10.08 

.88 

11.28 

ft.  21 

11  35 

j 

1656 

114-116 
117-120 

11.42 
8.18 

1.26 
.74 

12.68 
8.92 

.35 
.46 

13  03 

1662 

do 

9  38 

100 

22.39 

9.80 

1.00 

10. 80 

.41 

11  21 

Average  of  all  beef 
and  veal  samples . . 

100 

22.14 

10. 03 

.90 

11.21. 

C.28 

11.33 

I  Not  included  in  average.  b  Average  nf  3  analyses.  c  Average  of  5  analyses. 
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Tahlk  lis. 


-Xitroffen  rfcnrdK  of  the  cold-milcr  extracts  of  raw  vieats  {resnitx  e.rprexned  in 
percentage  of  total  nitroyen  of  meat  taken) — Continued. 


Nitro- 
gt'ii  aa 

free 
ammo- 
nia. 


ii  Average  of  5  analyses.  -  •«. ' 

b  Average  of  6  analyses.  <i  Ai 

f  Average  of  10  analyses 


c  Average  of  3  analyses, 
rf  Average  of  8  analyses. 


It  will  be  observed  that  the  soluble  nitrogen  found  in  raw  meats 
formed  17.76  to  24.93  per  cent  of  the  total  nitrogen  contained  in  the 
flesh.  The  average  amount  of  soluble  nitrogen  in  terms  of  the  total 
nitrogen  in  the  13  samples  of  uncooked  beef  and  veal  was  23.14  per 
cent.  The  nitrogen  in  the  form  of  proteids  coagulated  b}^  heat  in 
neutral  solution  ranged  from  6.63  per  cent  in  a  sample  of  beef  round 
(No.  1647),  to  12.45  per  cent  in  another  sample  of  this  cut  (No.  1764), 
the  average  for  the  uncooked  meat  being  10.03  per  cent. 

The  average  albumose  nitrogen  of  the  raw  meats  was  0.90  per  cent. 
The  average  amount  of  nitrogen  precipitated  by  bromin  in  the  filtrate 
from  the  zinc  sulphate  precipitate  in  the  6  samples  in  which  it  was 
determined  amounted  to  only  0.28  per  cent  of  the  total  nitrogen.  The 
soluble  proteid  nitrogen  amounted  to  11.33  per  cent,  the  nonproteid 
nitrogen  to  10.81  per  cent,  and  the  nitrogen  in  the  form  of  ammonia 
or  anmionium  salts  to  0.51  per  cent  of  the  total  nitrogen  present. 

The  different  reagents  used  precipitated  from  cold-water  extracts  of 
raw  meats  the  following  average  quantities  of  nitrogen:  Bromin,  7.97 
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per  cent;  phosphotungstic  acid  in  a  hot  solution,  10.77  percent;  phos- 
photuno-stic  acid  in  a  cold  solution,  11.11:  per  cent;  tannin  and  salt, 
11.11  per  cent,  and  Stutzcr's  reagent  10.82  per  cent. 

The  nitrogen  values  for  cold-water  extracts  of  raw  meat  have  also 
been  calculated  to  the  basis  of  total  soluble  nitrogen  present,  the 
results  being  given  in  Table  119. 

Table  119. — Nitrogen  records  of  the  cold-ioater  extracts  of  raw  meats  {results  expressed 
i)i  percentage  of  total  nitrogen  of  cold-water  extract). 


Labo- 
ratory 
No. 

Cooking 
experi- 
ment 
No. 

Kind  of  meat. 

Total 
nitro- 
gen in 
moat. 

Total 
nitro- 
gen in 
water 

ex- 
tract. 

Nitro- 
gen co- 
agula- 
ted by 
heat. 

Nitro- 
gen pre- 
cipi- 
tated 

by 
ZnS04 
(albu- 
mose). 

Sum  of 
coagu- 
lable 
and  al- 
buniose 
nitro- 
gen. 

Nitro- 
gen pre- 
cipi- 
tated 
by  bro- 
minin 
filtrate 
from 
ZnS04 
precipi- 
tate. 

Proteid 
nitro- 
gen in 
water 
ex- 
tract. 

1672 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 
137-140 
141-147 
150-156 

123-124 

114-116 
117-120 

Beef,  iiank,  raw 

Per  ct. 
2. 479 
3. 098 
3.390 
3. 580 
3. 350 
3.392 
3.424 
3.433 
3. 251 
3.349 

Per  ct. 
100 
100 
100 
100 
100 
100 
100 
IQp 

m 

100 

Per  ct. 
39.63 
54.52 
a  5. 27 
«6.82 
29. 85 
50. 50 
48.54 
48. 52 
49.94 
47.13 

Per  ct. 
2.77 
3.41 
a  50.  71 
a  43. 38 
8.19 
4.13 
4.43 
3.30 
3.41 
2. 16 

Per  ct. 
42.40 
57. 93 
55. 98 
.50. 20 
38.04 
.54.  63 
52.97 
.51.82 
53. 35 
49. 29 

Per  ct. 

1.64 

.83 

'""i.'is' 

Per  ct. 

44.04 

1668 

Beef,  neck,  raw 

58  76 

1637 

Beef,  round,  raw 

55  98 

1640 

do 

50  20 

1647 

do 

39.23 

1722 

do 

54.63 

1741 

do. 

52  97 

1753 

do 

51  82 

1764 

do 

53.35 

1775 

do 

49.29 

Average   No.s.    1637, 
1640,     1647,     1722, 
1741,     1753,     1764, 
and  1775 

3.396 

100 

45.75 

4.27 

50.79 

a  50.  93 

Beef,  rump,  raw 

1676 

2. 400 

100 

48.97 

4.39 

53.36 

.59 

53  95 

Average  of  all  beef 
Samples 

3. 195 

100 

46  40 

4.02 

50.90 

61.06 

ct  51  29 

Veal,  leg,  raw 

1656 

3.470 
3. 230 

100  j    46.36 
100       40.66 

5.11 
3.66 

.51. 47 
44. 32 

1.40 
2.29 

52. 87 

1662 

do 

46  61 

3. 350 

100       43.51 

4.38 

47.89 

1.85 

49  74 

Average  of  all  beef 
and  veal  samples.. 

3. 219 

100 

45. 87 

4.09 

50. 44 

(1.32 

51.05 

«Not  included  in  averagre. 


l>  Average  of  3  analyses. 


e  Average  of  5  analyses. 
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Tahi.k  no. — Xitrofjei)  records  of  the  cold-iratei-  extracts  of  raw  meats  {re.iiiltfi  e.rprrxsed  in 
percetitutje  <>/  total  nitroijai  of  cold-water  extract — Continued. 


Lal)o- 

ratorv 

No. 

Cooking 
experi- 
ment 
No. 

Kin<l  of  meat. 

Non- 
proteld 
nitro- 
gen in 
water 
ex- 
tract. 

Nitro-  ' 

gen 
precip- 
itated 1 
by  bro- 

min 

di- 
rectly. 

Nitro- 
gen 
precip- 
itated 

by 
phos- 
pho- 
tnng- 
atic 
acid 
(hot). 

Nitro- 
gen 
precip- 
itated 
by  tan- 
nin and 
salt. 

Nitro- 
gen 
precip- 
itated 

by 
phos- 
pho- 
tung- 
stic 
acid 
(cold). 

Nitro- 
gen 
precip- 
itated 
byStut- 
zer's 
rea- 
gent. 

Nitro- 
gen as 

free 
ammo- 
nia. 

1672 
1C.6S 
ir,37 
1(540 
KUV 
17'"'' 

122 
121 
107 
108-109 
110-113 
131-132 
133-136 
1.37-140 
141-147 
150-156 

123-124 

114-116 
117-120 

Beef,  flank,  raw 

Per  ct. 
55.96 
41.24 
44. 02 

Per  ct. 
43.24 
33.98 

Per  ct. 
48.04 
48.15 

Per  ct. 
61.94 
47.54 
47.94 
54.54 
49.81 
49.79 
53. 27 
50. 30 
51.94 
48.89 

Per  ct. 
.57.17 
.51.15 
50. 2S 
.52. 33 
48.  39 
.50.17 
.52.  34 
.50. 53 
50.83 
.53.25 

Per  ct. 

Per  ct. 
2.38 
6.54 

do 

49.80 
GO.  77 
45. 37 

do 

"4i.'93' 
28.00 
63.96 
56. 92 
.54. 27 

.07 

do 

52.18 
50.  .54 
56.57 
.54.74 
52. 51 

1741 
1753 
1764 
1775 

do 

47.03 

48.18 
4(i.  65 

1.92 

do 

2.18 

do          

1.83 

do 

6).  71    

1.95 

Average    Nos. 
1640,     1647. 
1741,    Ji_7.'S3, 

1637. 
1722, 
1764, 

49.07 

n53.31 

.50.81     a, 51.  02 

47.02 

61.59 

1676 

46.05       40.22 

48.38 

48.93 

49.52 

2.67 

Average  of  nil 
samples 

beef 

48. 71  '  c  39. 15 

d51.39 

50.44 

51.45 

a  47. 02 

2.44 

1656 
1662 

47.13 
53.39 

43.33 
34.71 

45.48 
36.14 

51.68 
44.55 

49.03 
38.97 

1.57 

do 

3.06 

50.26       39.02 

40.81 

48. 12 

44.00 

2.32 

-Vverage  of  all  beef 
and  veal  samples.. 

48.95    a  39. 10 

e49.27 

50.08 

.50.  30 

a  47.  02 

2.42 

n  Average  of  5  analyses.  <■  Average  of  3  analyses. 

b  Average  of  6  analyses.  d  Average  of  8  analyses. 

c.\vcrage  of  10  analyses 

From  the  foregoing  table  it  will  be  seen  that  29.85  to  54.52  per  cent 
of  the  soluble  nitrogen  was  present  in  the  form  of  compounds  coagu- 
lable  by  heat,  the  average  quantity  for  the  13  samples  of  raw  flesh 
being  45.87  per  cent  of  the  total  nitrogen  of  soluble  compounds 
precipitated  by  coagulation.  By  saturating  the  filtrate  from  the 
coagulated  proteid  with  zinc  sulphate  from  2.16  to  8.19  per  cent  of 
the  soluble  nitrogen  was  precipitated  as  albumoses,  the  average 
amount  being  4.09  per  cent.  The  average  amount  of  nitrogen  pre- 
cipitated supposedly  as  peptones  by  bromin  in  the  filtrate  from  the 
zinc  sulphate  precipitate  in  six  samples  of  raw  meats  was  equal  to 
1.32  per  cent  of  the  total  soluble  nitrogen. 

The  nitrogen  of  soluble  proteids  formed  39.23  to  58.76  per  cent  of 
the  total  soluble  nitrogen,  averaging  for  the  13  samples  51.05  per  cent. 
The  nonproteid  nitrogen  ranged  from  41.24  to  60.77  per  cent  of  the 
total  soluble  nitrogen,  the  average  being  48.95  per  cent,  and  the  nitro- 
gen existing  as  ammonia  or  ammonium  salts  was  on  an  average  2.42 
per  cent. 

The  other  reagents  used  precipitated  the  following  average  quanti- 
ties of  nitrogen  expressed  in  terms  of  total  soluble  nitrogen:  Bromin, 
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30.10  per  cent,  phosphotungstic  acid  in  a  hot  solution  49.27  per  cent, 
pliospliotungstic  acid  in  a  cold  solution  50.30  per  cent,  tannin  and 
salt  50.08  per  cent,  and  Stutzer's  reagent  47.02  per  cent. 

Forms  of  Nitrogen  in  Meats  Cooked  by  Boiling. 

In  the  lollowing  pages  the  data  regarding  the  different  forms  of 
nitrogen  existing  in  meats  cooked  hy  boiling  are  summarized,  Table 
120  showing  the  data  calculated  on  the  basis  of  the  amount  of  meat 
used : 

Tablk  120. — Nitrogen  records  of  the  colJ-ivater  extracts  of  meats  cooiced  hy  hoUing  {results 
expressed  in  percentage  of  meat  taken). 


6 
'A 

■B 

M 

D 

ta 

<o 

S 

OS 

+3 

c 

a> 

P. 

go 
M 

.g 

O 
O 
O 

Kind  of  iiimit. 

Tempera- 
ture. 

o 
o 
o 

o 

a 

_o 

a 
a 

•sa 

"3 
o 

wig 

;3^ 

o 

1 

OS'S 

t-l 

■a  1 

'1-5. 

'3  ^ 

|x.a 

13 

ig 

O  be 

^° 
11 
11 

•O    1 

aj       O 

6 

'A 

>. 

u 
o 

o 
o 
oa 
>A 

.a 

c 
a 

'% 

< 

.3 

o 
o 

OS 

a 

1642 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

16.56 
1662 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

• 

113 
112 

116 
118 

Boof,  round 

°c. 

Cold. 
Cold. 

°c. 

85 
85 

Hrs. 
3 
3 

Per  ct. 
5.770 
5.884 

Per  ct. 

0. 1598 

.2823 

Per  ct. 

0.0025 

0 

Per  ct. 

0.0189 

.0321 

Per  ct. 

0.0214 

.0321 

Per  ct. 

n^\ 

do 

Average         .    . 

Cold. 

85 
85 

3 

5.827 

.2211 

.0013 

.0255 

.0268 

Beef,  round  (browned) . 

Average  Nos.  1642, 
1754.  and  1756 

Beef,  round  (browned) . 
Beef,  round 

1756 

3 

5.495 

.2677 

0 

.0279 

.0279 

Cold. 

85 

3 

5.716 

.2366 

.0008 

.0263 

.0271 

1746 
1769 

85 
85 
85 

85 
85 
85 

3 
3 
3 

5.696 
5.810 
6.040 

.  2.595 
.3388 
.2764 

.0018 

.0075 

0 

.0223 
.0271 
.0205 

.0241 
.0346 
.0205 

1780 

do 

Average   Nos.  1769 
and  1780 

85 

85 

3 

5.925 

.3076 

.0038 

.0238 

.0276 

Average  Nos.  1746, 
1769,  and  1780 

Beef,  round 

85 

85 

3 

5.849 

.2916 

.0031 

.0233 

.0264 

1641 

100 
100 
100 
100 

.   85 
85 
85 

85 

3 
3 
3 
3 

5.910 
5.862 
5.309 
6.013 

.  1684 
.3066 
.3520 
.3319 

.0363 

.0064 

.0109 

0 

.0252 
.0458 
.0229 
.0320 

.0615 
.0522 

1744 

do 

1768 

do 

.0338  1 

1779 

do 

.0320 

Average 

Beef,  round 

100 

85 

3 

5.774 

.2897 

.0134 

.0315 

.0449 

17.'i5 

Cold. 
Cold. 

100 
100 

3 
3 

5.857 
5.855 

.3090 
.3322 

0 
0 

.0703 
.0784 

.0703 
.0784 

1757 

Beef,  round  (l)rovvned) . 
Average 

Cold. 

100 

3 

5.856 

.3206 

0 

.0744- 

.0744 

Beef,  round 

MA?, 

100 
100 

100 
100 

3 
3 

5.834 
5.556 

.2996 
.2701 

.0031 
.0011 

.0496 
.0378 

.0527 
.0389 

1745 

Beef,  round  (browned) . 
Average 

100 

100 

3 

5.695 

.2849 

.0021 

.0437 

.0458 

Average     of     all 
cooked  3  hours 

3 

5.778 

.2824 

.0050 

.0365 

.0415 

Beef,  round 

1646 

Cold. 
Cold. 

65 
85 

5 
5 

5.240 
5.420 

.1380 
.1610 

.0062 
.0074 

.0194 
.0333 

.0256 
.0407 

0.0180 

1645 

do 

0163 

Veal,  leg 

16.54 

Cold. 
Cold. 

Cold. 

85 
85 

5 
5 

5.070 
4.800 

.1892 
.  1904 

.0117 
.0024 

.0771 
.0284 

.0888 
.0308 

.0064 

1658 

do 

0195 

Average  Nos.  1654 
and  16.58 

85 

5 

4.935 

.1898 

.0070 

.0528 

.0598 

0130 

Average  Nos.  1645, 
1654,  and  1658 

Cold.     85 

5 

5.097 

.1802 

.0071 

.0463 

.0534 

.0141 
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Table  120. — Xilrnnen  records  of  the  cold-water  extracts  of  meats  cooked  by  boilijui  {results 
(xpressed  in  percentage  of  meat  taken) — Continued. 


d 
1 

3 

m 
S 

c 
.1 

U 

S-d 

be 

.5 

M 

c 
o 
o 

Kind  of  meat. 

Tempera- 
ture. 

S 
o 

8 

"o 

a 
o 
'•3 

2 

3 

Q 

a 

a 

V 

tsfi 

a 

5 

o 

c 

—  a* 

o 

a. 
s 

11 

'3  _ 
2; 

T3 

|5  i 
oa     0 

d 

o 

s 

o 

jO 
at 
►J 

bb 

.3 

B 

■a 

< 

60 

3 

o 
o 
u 

3 

Q 

a«    -la 

11  rj 

B—     .tJ  .^  « 

1644 
1720 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

111 
131 

121 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

"C. 
100 
100 

85 

85 

Hrs.  Perct. 
5     5.590 

Perct. 

0. 1740 

.2343 

Perct. 

0.0066 

.0075 

Perct. 

0.0308 

.0180 

Perct.  Perct. 
0.0374     0.0089 

do 

Average 

Beef,  neck 

5 

5.309 

.0255    

100 

85 

5 

5.4,50 

.2042 

.0071 

.0244 

.0315    

166.5 
1673  1 
1703 

100 
100 
100 

100 

85 
85 
85 

5  1  5.039 
5     3.245 
5     4.433 

.  13'2;J 
.2117 
.1536 

.0021 
.0098 
.0131 

.0204 
.0420 
.0476 

.0225 
.0518 
.0607 

.0074 
.0091 

do 

Average  Nos.  1673 
and  1703 

Heef.  flank     

85 

5 

3.839 

.1827 

.0115 

.0448 

.0563 

1660 

100 
UK) 
100 

85 
85 
85 

5 
5 
5 

3.210 
5.360 
4.900 

.0709 
.,•«)!  2 
.2270 

.0132 
.0169 
.0071 

.0466 
.0495 
.03.53 

.0598 
.0664 
.0424 

.0032 

.0128 

11)64 

do 

.(K)91 

Average    Nos.  1653 
and  1664         

100 

100 

85 
85 

5 
5 

5.130 
4.636 

.2641 

.1889 

.0120 
.0096 

.0424 
.0363 

.0544 
.04.59 

.0110 

Average  Nos.  1644, 
ia53,    1664,    1665, 
1669,     1673,    1703, 
and  1720     

.0084 

Beef,  round 

do 

do 

lfi39 
1643 
1721 

100 
1(K) 
100 

100 
100 
100 

5 
5 
5 

5.640 
5.370 
5.324 

.3087 
.2880 
.2974 

.0387 
.0230 
.0104 

.IKiO 
.1106 
.0789 

.1547 
.1336 
.0893 

".'6i33 

Average 

100 

100 

5 

5.445 

.2980 

.0240 

.1018 

.1258 

1704 

100 
100 

100 
100 

5 
5 

4.583 
5.310 

.3145 
.4284 

.0124 
.0138 

.1316 
.0388 

.1440 
.0526 

16.')2 

.0177 

Average  Nos.  1639, 
1643,     16.52,    1704, 
atul  1721      

100 

100 

5 

5.246 

.3274 

.0196 

.0952 

.1148 

O.0155 

Average      of      all 
cooked  5  hours... 



5 

4.933 

.2251 

.0119 

.0544 

.0663 

6.0118 

Average      of      all 
cooked    3    or    5 

5.318 

.2510 

.0088 

.0463 

.0551 

61.018 

3  Aveiage  of  2  analyses. 


b  Average  of  12  analyses. 
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Table  120. — NUi^otjen  records  of  the  cold-water  extracts  of  meats  cooked  hy  hoiling  {results 
expressed  in  percentage  of  meat  taken) — Continued. 


d 

o 

o 

.Q 

6 
Z 
■a 

3 
1 

s 

i    +3 

■  p.  . 
i<  o 

.3 

o 
o 

Kind  of  meat. 

a 

O  f- 

£ 

a 

O  p 

!2 

£| 

S.3 

If 

a.S 

Si 

Nitrogen  precipitated 
by  phosphotungstic 
acid  (hot). 

i2~ 

a3 

1   "O-ti 
a  a 

a  3 

1  g" 

O 
u 

s 

si 

£ 
2 

1642 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

109 
137 

139 

136 
145 

154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

Beef,  round 

P.  ct. 

0.0214 
.0321 

P.ct. 

0. 1384 

.2502 

P.ct. 

Perct. 

Perct. 

0.0039 

.0420 

Perct. 

0.0102 
.0458 

Perct. 

p.ct. 

P.ct. 

1754 

do 

0. 1564 

0. 0882  

0.0174 

.0268 

.1943 

.0230 

.0280 

Beef,  round  (browned). 

Average  Nos.  1642, 
1754.  and  17.56 

Beef,  round  (browned) . 
Beef,  round 

1756 

.0279 

.2398 

.0116 

.0340 

.0593 

.0832 

.0159 

.0271 

.2095 

a. 0840 

.0266 

.0384 

a. 0857  

a. 0167 

1746 
17fiq 

.0241 
.0346 
.0205 

.2354 
.3042 
.2559 

.0083 
.0272 
.0199 

.0308 
.0325 
.0156 

.0494 
.0345 
.0225 

.02911 

.09.37' 

.0692j 

.0130 
.0221 

1780 

do 

Average  Nos.  1769 
and  1780  . 

.0210 

.0276 

.2800 

.0236 

-.0241 

.0285 

.0815 

.0216 

Average  Nos.  1746 
1769,  and  1780  .  .'. 

Beef,  round 

.0264 

.2652 

.0185 

.0263 

.0355 

.0640 

.0187 

1641 

.0615 
.0522 
.0338 
.0320 

.1069 
.2.544 
.3182 
.2999 

.0223 
.  0560 
.0172 
.0297 

.0325 
.0568 
.0438 
.1313 

1744 
1768 

do 

do 

.0478 
.0346 
.0334 

.0576 
.0876 
.0913 

.0174 
.0246 

1779 

do 

.0164 

Average 

Beef,  round 

.0449 

.2448 

6.0386 

.0313 

.0661 

.0788 

.0195 

1755 

.0703 
.0784 

.2387 
.2538 

.0700 
.0848 

.0801 
.0888 

.0898 
.0917 

.1193 

.  1349 

.0230 

1757 

Beef,  round  (browned) . 
•-Vverage. 

.0234 

.0/44 

.2462  

.0774 

.0845 

.0908 

.1271 

.0232 

Beef,  round 

Beef,  round  (browned) . 

Average . .  . . 

1743 
1745 

.0.527 
.0.389 

.2469 
.2312 

.0199 
.0088 

.0565 
.0368 

.0679 
.0568 

.0492 
.0485 



.0192 
.0207 

.0458 

.2390 

.0144 

.0467 

.0624 

0489 

0200 

Average     of     all 
cooked  3  hours... 

Beef,  round 

do 

.0415 

.2410 

.0390 

.0566 

C.0793 

c.  0195 

1646 

.0136    .0944 

.0313 
.0325 

.0202 
.03.56 

1 

.0002 

1645 

.  0570 

.1040 



.0001 

Veal,  leg 

1654 

.0952 
.0503 

.0728 

.0940 
.1401: 

0.0131 
.0275 

.0062 
.0210 

".'0482 

.0003 
.0595 

1658 

do 

. 

.0049 

Average  Nos.  1654 
and  1658 

i 

.1171 

.0203 

.0136 

.0299 

Average  Nos.  1645, 
1654,  and  1658 

Beef,  round 

.0675 

.1127 

.0404 

.0318 

1 

.0025 

1644 

.0463    -19771 

.0183 
.1048 

.0240 
.1209 

.     ..     1-.       . 

.0003 

17?n 

do 

.0255 
.0359 

.2088! 

.0299 

.1380  0  funi 

.0078 

Average 

Beef,  neck 

.  1683; 

.0616 

.0725 

.0041 

1665 

.0299 
.0609 
.0607 

.1024! 
.  1.508 
.0929 

.0062 
.0103 

.0108 
.0280 
.0240 

.0322 
.0708. 
.0417, 

.0305 
.1018 
.0491 

.0119 

167.'1 

Beef,  nimp 

.0180 

1703 

do 

.0611 

.0468 

.0148 

Average  Nos.  1673 
and  1703 

.0608 

.1219 

.0260 

.0563 

.0755 

.0164 

o  Average  of  2  analyses. 


b  Average  of  3  analyses. 


c  Average  of  12  analyses. 
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Table  120.- 


-A^ifrogen  records  of  the  cold-water  extracts  of  meats  cooTced  h\j  hoiling  {res'dts 
exfressed  in  percentnge  of  meat  taken) — C'oiitiiniod. 


6 

o 

g 
o 
.a 
ee 

1  ' 

s 

i 

a 

.S 

o 
o 

u 

Kind  of  moat. 

.s 

|§ 

O  hi 

1.4   -M 

"^    Ui 

■£  A 

Oo 

II 

S..3 
P 

Nitrogen  precipitated 
by  phosphotungstic 
acid  (hot). 

1- 

S  a 

|| 

T3.S 

ll 

as 

e  S  0 

0  3^ 
«^" 

SI 
•Is 

£» 

a  S 

Is 

•0 

s 

•N 

f 

E 

as 

£    . 

SB 

2 

2 

1669 

1672 
165(i 
1662 

1637 
1647 
1722 

1705 
1656 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  flank 

\'eal,  leg 

do 

Average  Nos.  16.53 
and  1664 

P. a. 

0.0630 
.0792 
.0515 

p. a. 

0.0139 

.2220 
.  17.55 

P.ct. 
0.0062 

Perct. 

0. 09.58 

Perct. 

0.0142 
.0456 
.0452 

Perct. 
0.0487 

Perct. 

^•^^- 

p.ct. 

1653 

.0203     .0083 

.0613 

0.0040 

1664 

.0295 

.02.58 

.0332 

.0214 

... 

.0654 

.1988 

.0279 

.0171 

.0454 

.0473 

.0127 

Average  Nos.  1644, 
16.53,     1064,    1665, 
1669.    1673,    1703, 
and  1720 

Beef,  round 

do 

do 

-Vverage 

.0521 

.1368 

O.0157 

6.021s 

.0466 

.0587 

.0098 

1639 

.1547 
.1469 
.0893 

.1540 
.1411 
.2081 



.  1050 
.1061 
.0580 

.1278 
.1091 
.1063 

1643 

.0006 

1721 

.1005 

6.0972 

o.oiio 

.0180 

.1303 

.1677 

.0897 

.1144 

.0093 

1704 

.1440 
.0703 

.1705 
.3581 

'."6737 

.11«1 
.0630 

.1379 
.0775 

.1476 
.1001 

.1211 

.1426]  .0172 

1652 

Average  Nos.  1639, 
1()43,    1652,    1704, 
and  1721 

.1210 

.2064 

.0929 

.0969 

.1182 

.1092 

.0773    .0119 

Average      of      all 
cooked  5  hours  . . . 

Average      of      all 
cooked    3    or    6 
hours 

.0746 

.1503 

.0241 

.0382 

.0606 

.0692 

.1054 

.0604 

.0085 

.0597 

.1913 

<;.0241 

d.0409 

.0505 

.0635 

«.  08.58 

.0604 

.0136 

a  Average  of  5  anaylses. 
b  Average  of  7  analyses. 


c  Average  of  8  analyses. 
d  Average  of  23  analyses. 


«  Average  of  16  analyses. 


It  will  be  seen  that  the  total  nitrogen  in  the  boiled  beef  and  veal 
ranged  from  3.210  per  cent  in  a  sample  of  beef  flank  (No.  1669)  to 
6.040  per  cent  in  a  sample  of  beef  round  (No.  1780),  the  average  for 
31  samples  of  meats  cooked  in  hot  water  being  5.318  per  cent. 

The  total  nitrogen  of  compounds  soluble  in  cold  water  formed 
0.0769  to  0.4284  per  cent  of  the  weight  of  the  meats,  the  average  being 
0.2510  per  cent. 

The  nitrogen  in  the  form  of  proteids  coagulated  by  heat  in  neutral 
solution  varied  from  nothing  in  a  considerable  number  of  samples  to 
0.0387  per  cent  in  a  sample  of  beef  round  (No.  1639),  the  average 
being  0.0088  per  cent.  As  will  be  seen  by  reference  to  Table  117,  the 
amounts  of  coagulable  proteid  in  cold-water  extracts  of  raw  flesh  was 
36.5  times  as  great  as  that  in  meats  cooked  in  hot  water. 

The  average  amount  of  albumose  nitrogen  in  the  31  samples  of 
boiled  meats,  as  determined  by  precipitation  with  zinc  sulphate,  was 
0.0463  per  cent,  the  average  amount  in  the  13  samples  of  raw  meats 
being  0.0290  per  cent.  These  figures  seem  to  point  to  the  conclusion 
that  during  the  process  of  cooking  meats  in  hot  water  the  proteids 
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undergo  hydration  to  a  certain  extent.  This  conclusion  is  confii-med 
when  the  amount  of  albunioses  in  the  meats  cooked  for  three  hours  in 
hot  water  is  compared  with  those  cooked  for  five  hours.  Notwith- 
standing the  fact  that  the  average  total  nitrogen  in  the  samples 
cooked  for  five  hours  was  decidedly  less  than  in  those  cooked  for  three 
hourS;  the  former  contained  0.0544  per  cent  of  albunioses  and  the  lat- 
ter only  0.0365  per  cent — that  is  to  say,  the  longer  the  time  of  cook- 
ing the  greater  the  quantity  of  albumoses  found  in  the  resulting 
cooked  meat.  Further  confu'mation  is  found  in  the  fact  that  the 
amounts  of  nitrogen  found  in  the  meats  cooked  mainly  at  85°  C.  was 
0.0329  per  cent,  wliile  in  those  cooked  mainly  at  100°  C.  it  was 
0.0791  per  cent. 

In  the  twelve  samples  of  boiled  meats  in  which  the  nitrogen  in  the 
form  of  peptones  was  determined  by  the  bromin  method  the  average 
amount  was  0.0118  per  cent. 

The  nitrogen  soluble  proteids  ranged  from  0.0205  per  cent  in  a  sam- 
ple of  beef  round  (No.  1780)  to  0.1547  per  cent  in  another  sample  (No. 
1639)  of  the  same  cut,  the  average  for  the  31  samples  being  0.0597  per 
cent.  The  average  for  ♦the  corresponding  form  of  nitrogen  in  meats 
cooked  for  five  hours  was  0.0746  per  cent,  in  those  cooked  for  three 
hours  0.0415  per  cent,  and  in  the  13  samples  of  raw  meats  0.3682  per 
cent. 

Willie  in  raw  meats  the  soluble  nitrogen  was  about  equally  divided 
between  proteid  and  nonproteid  substances,  this  is  certainly  not  the 
case  with  boiled  meats,  as  it  will  be  seen  that  the  nonproteid  nitrogen 
varies  from  0.3681  to  0.9139  per  cent,  the  average  for  31  samples 
being  0.1913  per  cent.  While  meats  which  have  been  cooked  for  fiA^e 
hours  contain  much  more  soluble  proteid  than  do  meats  which  have 
been  cooked  for  three  hours,  the  latter  contain  considerabl}^  more 
nonproteid  nitrogen  than  the  former.  The  average  nonproteid  nitro- 
gen in  14  samples  of  meats  which  had  been  cooked  for  three  hours  was 
0.2410  per  cent,  and  in  17  samples  cooked  for  five  hours  it  was  only 
0.1505  per  cent. 

The  analyses  show  that  there  is  a  small  amount  of  nitrogen  present 
as  ammonia  or  ammonium  salts  in  the  cold-water  extracts  of  boiled 
meats.  The  average  of  26  determinations  showed  0.0136  per  cent 
nitrogen  in  this  condition. 

The  average  quantities  of  nitrogen  precipitated  by  various  reagents 
from  cold-water  extracts  of  boiled  meats  were:  Bromin,  0.0241  per 
cent;  phosphotungstic  acid  in  a  hot  solution,  0.0409  per  cent;  plios- 
photungstic  acid  in  a  cold  solution,  0.0635  per  cent;  tannin  and  salt, 
0.0505  per  cent,  and  Stutzer's  reagent,  0.0858  per  cent. 

In  Table  121,  which  follows,  the  nitrogen  records  of  the  meats 
cooked  by  l)oiling  are  calculated  in  the  percentages  of  the  total  nitro- 
gen contained  in  the  cooked  flesh. 
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T.vni.E  121. — Nitrogen  record,^  of  the  cold-imtcr  extracts  of  meata  cooked  b)j  boiling  {residts 
erpreaned  in  percentage  of  the  total  nitrogen  </  meat  taken). 
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1 
*a 

s 

1640 
1753 

17.53 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

i 

u 

^  . 

be 
c 
5 

o 
c 

109 
137 

139 

136 
145 
154 

lOS 
134 
144 
1.53 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

Kind  (if  niPrtt. 

Temper- 
ature. 

to 

.a 

M 
O 
O 

o 

o 

a 
o 
'•3 

a 
1  ft 

.g 

a 

§0  . 

■aa 

o 

.a 

ll 

o 

1 

§1 
d  >. 

r 

•a  1 

ei 
h 

aoj 
a  0^ 

Sum  of  coagulable  and 
albumose  nitrogen. 

'1 

6 

;z; 
>. 

u 

o 

o 
.o 

k1 

< 

1 
o 
o 
o 
bo 

IS. 

1642 

°c. 

Cold. 
Cold. 

85 
85 

Hrs. 
3 
3 

P.ct. 
100 
100 

p.ct. 
2.77 
4.80 

p.ct. 

0.04 

0 

p.ct. 

0.33 

.55 

P.ct. 

0.37 

.55 

P.ct. 

1754 

.do 

Cold. 

85 

3 

100 

3.78 

.02 

.44 

.46 

Ropf ,  round  (browned) 

Avoiiige  Nos.  1642, 
17.54,  and  17.56 

Beef,  round  (browned) 
Beef,  roiuid 

17.i6 

Cold. 

85 

3 

100 

4.87 

0 

.51 

.51 

Cold. 

85 

3 

100 

4.15 

.01 

.46 

.47 

1746 
17G9 

85 
85 
85 

85 
85 
85 

3 
3 
3 

100 
100 
100 

4.56 
5.83 
4.58 

.03 

.13 

0 

.39 
.47 
.34 

-   .42 
.60 
.34 

1780 

do 

Average  \os.  1769 
and  1780           

85 

85 

85 

85 

3 
3 

100 

100 

5.21 
4.99 

.07 
.05 

.40 
.40 

.47 
.45 

Average  Nos.  1746, 
1769,  and  1780.... 

1641 
1744 
1768 
1779 

Beef,  round 

do 

do 

do 

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 
3 
3 

100 
100 
100 
100 

2.85 
5.23 
6.63 
5.52 

.61 

.11 

.21 

0 

.43' 
.78 
.43 
.53 

1.04 
.89 
.64 
.53 

100 

85 

3 

100 

5.06 

.23 

.54 

.77 

Beef,  round 

lyrr 

Cold. 

100 
100 

3 
3 

100 
100 

5.28 
5.67 

0 
0 

1.20 
1.34 

1.20 
1.34 

17.57 

Beef,  round  (browned) 

Average 

Beef,  round 

Beef,  round  (browned) 

Average 

Average      of      nil 

Cold. 

Cold. 

100 

3 

100 

5.48 

0 

1.27 

1.27 

1743 
1745 

100 
100 

100 
100 

3 
3 

100 
100 

5.13 

4.86 

.05 
.02 

.85 
.68 

.90 
.70 

100 

100 

3 

100 

5.00 

.04 

.76 

.80 

100 

4.90 

.08 

.63 

.71 

Beef,  round 

do....- 

1646 
1645 

Cold. 
Cold. 

65 

85 

5 
5 

100 
100 

2.63 
2.97 

.12 
.14 

.37 
.61 

.49 
.75 

0.34 
.30 

1654 

Veal,  leg     

Cold. 
Cold. 

85 
85 

5 

5 

100 
100 

3.73 
3.97 

.23 
.05 

1.52 
..59 

1.75 
.64 

.13 

1658 

do 

.41 

Average  Nos.  1654 
and  1658 

Cold. 

85 

5 

100 

3.85 

.14 

1.06 

1.20 

.27 

Average  Nos.  1645, 
1654,  and  1858.... 

Beef,  round 

.do 

Cold. 

85 

5 

100 

3.56 

.14 

.91 

1.05 

,28 

1644 
1720 

100 
100 

85 
85 

5 
5 

100 
100 

3.11 

4.41 

.12 

.14 

.55 
.34 

.67 
.48 

.16 

100 

85 

5 

100 

3.76 

.13 

.45 

.58 

Beef,  neek 

Beef,  rump 

do 

1665 
1673 
1703 

100 
100 
100 

100 

85 
85 
85 

5 
5 

5 

100 
100 
100 

2.62 
6.  .52 
3.47 

.04 
.30 
.30 

.40 
1.29 
1.07 

.44  1        .15 
1.59  !        .28 
1.37    

Average  Nos.  1673 
and  1703 

85 

5 

100 

5.00 

.30 

1.18 

1.48 

' 
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Table  121. — Nitrogen  records  of  the  cold-water  extracts  of  meats  cooked,  h/  hoilinff  {results 
expressed  in  percentage  of  the  total  nitrogen  of  meat  talcen) — (^ontimied. 
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al 

CO 

o 

O 
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o 

,0 

bb 

.a 
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1 

< 

1 

0 
0 

be 

1 

^  c  n 

1669 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

122 

115 
117 

107 
110 
132 

126 
114 

Beef,  flank.   . 

°c. 

100 
100 
100 

100 

°C. 
85 

85 
85 

Hrs. 

5 
5 
5 

P.ct. 
100 
100 
100 

p.ct. 
2.40 
5.62 
4.63 

p.ct. 

0.41 
.32 
.14 

p.ct. 
1.45 
.92 
.72 

P.ct. 

1.86 

1.24 

.86 

P.ct. 
0.10 

1653 
1664 

Veal-  leg 

do 

Average  Nos.  1653 
and  1664 

.24 
.19 

85 

5 

100 

5.13 

.23 

.82 

1.05 

.22 

Average  Nos.  1644, 
16.53,    1664,    1665, 
1669,    1673,    1703, 
and  1720 

100 

4.10 

.22 

.84 

1.06 

.19 

Beef,  round 

do 

do 

Average 

100 
100 
100 

100 
100 
100 

1639 
1643 
1721 

5 
5 
5 

100 
100 
100 

5.47 
5.36 
5.59 

.69 
.43 
.20 

2.06 
2.06 
1.48 

2.75 
2.49 
1.68 

'""."25 

100 

100 

5 

100 

5.47 

.44 

1.87 

2.31 

Beef,  rump 

Veal,  leg 

Average  Nos.  1639, 
1643,    1652,    1704, 
and  1721 

1704 
1652 

100 
100 

100 
100 

5 
5 

100 
100 

6.86 
8.07 

.27 
.26 

2.87 
.73 

3.14 
.99 

"".'33 

100 

100 

5 

100 

6.27 

.37 

1.84 

2.21 

.29 

Average      of      all 
cooked  5  hours 

5 

100 

4.56 

.24 

1.12 

1.36 

.24 

Average      of      all 
cooked  3   and  5 

100 

4.71 

.17 

.90 

1.07 

.24 

"" 
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■d 
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Kind  of  meat. 
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'S.3 

c  a 

n  precipita 
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cold). 
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1. 

-a 

0 
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s 

0 

g.a 
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0  ^•S 

b£3 
0  +^ 

r 

bo 
2 

4-3 

Hi 

rt 

0 

P4 

'A 

'A- 

;^ 

P.ct. 

P.ct. 

2; 

Z 

P.ct. 

P.ct. 

P.ct. 

P.ci. 

P.c<. 

p.ct. 

P.ct. 

164? 

1640 
1753 

1753 

109 
137 

139 

Beef,  round 

do 

Average 

Beef,  round  (browned) 
Avei-age  Nos.  1642, 

0.37 
.55 

2.40 
4.25 

0.07 

.72 

0.18 

.78 

1754 

2.66 

1.50 

0.29 

.46 

3.33 

.40 

.48 

1756 

.51 

4.36 

.21 

.62 

1.08 

1.51 

.29 

1741 

136 

1754,  and  1756  .... 
Beef,  round  (browned) 

.47 

3.68 

.47 

.68 

1746 

.42 

4.14 

.15 

.54 

.87 

.51  i 

.23 

1769 

1764 
1775 

145 
154 

Beef,  round 

.60 
.34 

5.23 
4.24 

.47 
.33 

.56 
.26 

.59 
.38 

1.61 
1.15 

.38 

1780 

do 

Average  Nos.  1769 

.35 

and  1780 

.47 

4.74 

.40 

.41 

.49 

1.38    

.37 

Average  Nos.  1746, 

1 

1640 
1741 

l.'K 
134 

1769,  and  1780  .... 

.45 

4.54 

.32 

.45 

.61 

1.09  j 

.32 

1641 

1.04 
.89 

1.81 
4.34 

38 
.96 

.55 
.97 

1744 

do 

.82 

.98 

.30 

1768 

1764 

144 

do 

.64 

5.99 

.65 

.32 

.82 

1.65 

.46 

1779 

1775 

153 

do 

.53 

4.99 

.56 

.49 

2.18 

1.52 

.27 

.77 

4.29 

0.68 

.54 

1.13 

1.38 

.34 

a  Average  of  3  analyses. 
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Taulk  \2l. --i\tOu(jen  records  of  the  cold-ioafer  extracts  of  meats  cooked  by  boiling  {restdts 
expressed  in  fercentage  of  the  total  nitrogen  of  meat  taken) — C^ontinucd. 
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1656 
1662 

1647 
1722 

1668 
1676 
1705 
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1656 
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1637 
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1722 
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1656 
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2.30 
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0.39 

1757 
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1.44 

1.55 
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.87 
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.71 

4.19 



.66 

.67 

.98 

01.37 

!>.34 

1646 

.83 
1.05 

1.80 
1.92 

.59 
.60 

.38 
.66 

Trace 

1645 

do 

Trace 

Veal,  leg 

1654 

1.88 
1.05 

1.85 
2.92 

0.26 
.57 

.12 
.44 

1658 

do 

1.01 

i.24 

.10 

Average  Nos.  1654 
and  1658 

1.47 

2.39 

.42 

.28 

Average  Nos.  1645, 
1654  and  1658 

Beef,  round.   . 

1.33 

2.23 

.42 

.28 

.81 

.95 

.05 

1644 

.83 
.48 

2.28 
3.93 

.32 
1.97 

.42 
2.27 

.01 

1720 

do 

Average 

.56 

2.60 

0.76 

.15 

.66 

3.11 

1.15 

1.35 

.08 

1665 

.59 

2.a3 

.87 
.32 

.69 
.86 
.54 

.62 

2.18 
.94 

.60 
3.13 
1.11 

.24 

1673 

Beef,  rump 

1.87     4.a5 

.55 

1703 

do 

1.37 

2.10 

1.38 

1.06 

.34 

Average  Kos.  1673 
and  1703 

1.62 

3.38 

.70 

1.56 

2.12 

.45 

Beef,  flank. 

1669 

1.96 
1.48 
1.05 

.44 

4.14 
3.58 

.19 
.49 
.60 

.80 

.16 

..53 

.45 

.85 
.92 

.88 

1.14 

.67 

0 

1653 

.07 

1664 

do 

Average  Nos.  1653 
and  1664 

.44 

1.27 

3.86 

.55 

.35 

.89 

.91 

.26 

Average  Nos.  1644, 
1653,    1664,    16^5, 
1669,    1673,    1703, 
and  1720 

1.21 

2  89 

6.49 

f.59 

1.03 

1.28 

1.99 

.91 

.24 

1639 

2.75 
2.74 
1.68 

2.72 
2.62 
3.91 

1.86 
1.97 
1.09 

2.27 
2.03 
2.00 

1643 

do 

do 

.01 

1721 

1.89 

1.83 

.22 

.34 

Average 

2.39 

3.08^ 

1.64 

2.10 

.18 

Beef,  rump 

1704 

3.14 
1.32 

3.72 
6.75 

i.'sg" 

2.51 
1.19 

3.01 
1.46 

3.22 
1.89 

2.64 

3.11 

.38 

1652 

Veal,  leg 

Average  Nos.  1639, 
1643,    1652,    1704, 
and  1721 

2.33 

3.94 

1.86 

1.88 

2.28 

2.24 

1.67 

.24 

Average      of      all 
cooked  5  hours... 

Average      of      all 
cooked  3  and  5 
hours 

1.54 

3.02 

.59 

.86 

1.24 

1.49 

2.11 

1.29 

.19 

1.17 

3.55 

.59 

.76 

.97 

1.26 

1.56 

1.29 

.26 

u  Average  of  12  analyses. 


6  Average  of  5  analyses. 


c  Average  of  7  analyses. 
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It  will  be  noted  that  the  soluble  nitrogen  in  the  boiled  meats 
ranged  from  2.40  to  S.07  per  cent  or  the  total  nitrogen  contained  in 
the  cooked  product,  the  average  for  the  31  samples  being  4.73  per 
cent. 

The  average  quantity  of  nitrogen  of  solu})le  compounds  coagulated 
by  heat  in  neutral  solution  was  0.17  per  cent,  and  the  average  albu- 
mose  nitrogen  in  the  cold-water  extracts  was  0.90  per  c^nt,  which 
is  the  same  as  the  corresponding  figure  for  raw  meats.  In  the  12 
samples  where  nitrogen  was  precipitated  by  bromin  from  the  zinc 
sulphate  filtrate  the  amount  found  was  only  0.24  per  cent. 

The  average  amount  of  soluble  proteid  nitrogen  in  the  31  samples 
was  1.17  per  cent  of  the  total  nitrogen  present,  and  the  nonproteid 

3.55  per  cent.  By  reference  to  Table  118  it  will  be  seen  that  in  raw 
meats  the  proteid  nitrogen  is  ten  times  greater  than  in  cold-water 
extracts  of  boiled  meats.  The  nitrogen  in  the  form  of  ammonia  or 
ammonium  compounds  made  up  0.26  per  cent  of  the  total  nitrogen 
present  in  the  boiled  meats. 

The  other  reagents  used  in  estimating  the  nitrogenous  compounds 
in  the  cold-water  extracts  of  boiled  meats  separated  the  following 
average  amounts:  Bromin,  0.59  per  cent;  phosphotungstic  acid  in 
a  hot  solution,  0.76  per  cent;  phosphotungstic  acid  in  a  cold  solution, 
1.26  per  cent;  tannin  and  salt,  0.97  per  cent,  and  Stutzer's  reagent, 

1.56  per  cent..  For  corresponding  results  obtained  from  the  raw 
meats,  see  page  147. 

In  Table  122  the  figures  for  the  nitrogen  of  the  boiled  meats  are 
given  in  percentages  of  the  total  soluble  nitrogen. 

Table  122. — Nitrogen  records  of  the  cold  water  extracts  of  meats  cooTced  by  boiling  {results 
expressed  in  percentage  of  the  total  nitrogen  of  the  water  extract). 


6 
1 

i 

§ 
•S 

M 

o 
o  - 

Kind  of  meat. 

"Tempera- 
ture. 

bb 

.3 

O 

o 
o 

"o 

c 
_c 

c 

&  . 

O 

a  . 
-  2 

|| 

o 

EH 

2 

Nitrogen  precipitated 
by     ZnSOi     (albu- 
mose). 

§g 

'^  o 
CO 

5    o 

6 

o 
o 

% 

(—1 

g 
'a 
a 

bb 

.g 

o 
o 
o 

_g 

'u 

3 

Pi 

12; 

1642 

1640 
1753 

1753 

liil 
1764 
1775 

109 
137 

139 

136 
145 
154 

"C. 

Cold. 

Cold. 

°C. 

85 

.85 

Hrs. 
3 
3 

P.ct. 

5.77 
■6.88 

Per  ct. 
100 
100 

Perct. 

1.56 

0 

Per  ct. 
11.83 
11.37 

Perct. 
13.39 

Perct. 

1754 

....  do 

11.37    

Average      

Cold. 

85 

3 

5.83 

100 

.78 

11.60 

12.38    

Beef,  round  (l^rowned) 

Average  Nos.  1642, 
1754,  and  1756 

Beef,  round  (browned) 

1756 

Cold. 

85 

3 

5.50 

100 

0 

10.42 

10.42    

Cold. 

85. 

3 

5.72 

100 

.52 

11.21 

11.73 

1746 
1769 

85 
85 
85 

85 
85 
85 

3 
3 
3 

.5.70 
.5.81 
6.04 

100 
100 
100 

.69 

2.21 

0 

8.60 
8.00 
7.42 

9.29    

10.21    

1780 

..      do   .             

7.42    

Average  Nos.  1769 
and  1780  

85 

85 

3 

5.93 

100 

1.11 

7.71 

8.82    

Average  Nos.  1746, 
1769,  and  1780 

5.85 

100 

.97 

8.01 

8.97    

■== 
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Tabi.k  122.— A' ?7ro</en  records  of  the  cold-water  exlracta  of  meats  cooked  by  boiling  {results 
expressed  in  perceniaae  of  the  total  nitrogen  of  the  water  extract)— Coni  imu-cl. 


6 

•   3 
Id 

s 

a 

em 

o 
o 
o 

Kind  of  meat. 

Tempera- 
ture. 

bb 

a 

o 
o 
u 

"S 

a 

i 

s 

ft 

a 

a 
« 
be 
o+i 

•-6 
a 

"3 
o 

-J 

o 

1 

a. 

2 
2 

Nitrogen  precipitated 
by     ZnSOi     (albu- 
.nioses). 

»  go 

■°  s. 

n 

oi      O 

t3  Sm 

d    i 
Z 

>. 

i-i 

o 

<d 

t-i 
o 

a 

do 

.a 

c 

i 
< 

1 

o 
u 

1 

a 

III 

1641 
1744 
1768 
1779 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

108 
134 
144 
1.3 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

122 
115 

117 

107 
110 
132 

126 
114 

100 

°c. 

85 
85 
85 
85 

85 

Hrs. 
3 
3 
3 
3 

P.ct. 

5.91 

5.86 

5.31 

S.Ol 

Perot. 
100 
100 
100 
100 

Perct. 

21.55 

2.09 

3.10 

0 

Perct. 
14.96 
14.94 
6.50 
9.64 

Perct. 
36.51 

Perct. 

do               ' 

100 

17.03  ' 

do 

100 
]00 

100 

9.60  1 

....do 

0.64    

Average 

3 

5.77 

100 

6.69 

11.51 

18.20    

1755 
1757 

Cold. 
Cold. 

Cold. 

100 
100 

100 
100 

3 
3 

5.86 
5.86 

100 
100 

6 
0 

22.75 
23.60 

22.75  1 

Beef,  round  (browned) 

Average 

Beef,  round 

Beef,  round  (browned) 

23.60    

100 

3 

5.86 

100 

0 

23.18 

23.18  1 

1743 
1745 

100 
100 

3 
3 

5.83 
5.56 

100 
100 

1.04 
.41 

16.56 
13.99 

17.60 
14.40 

100 

100 

3 
3- 

5.70 
5.78 

100 

.73 

15.28 

16.01 

Average      of      all 
cooked  3  hours... 

100       2.34 

12.90     15.24 



1646 
1645 

"Coid^ 
Cold. 

65 

85 

5 
5 

5.24 
5.24 

100       4.49 
100       4.60 

14. 06     18. 55 

13.04 

do 

20.68 

25.28 

10.12 

1654 

Cold. 
Cold. 

Cold. 

85 
85 

85 

5 

5 

5.070 
4.800 

100       6. 18 
100       1.26 

40.75 
14.92 

46.93 
16.18 

3.38 

do 

10.24 

Average  Nos.  1654 
and  1658 

5 

4.935 

100'     3.72 

27.84 

31.56 

6.ai 

Average  Nos.  1645, 
1654,  and  1658 

Cold. 

85 

•     5 

5.037 

100       4.01 

25.45 

29.46 

7.91 

1644 
1720 

100 
100 

85 

85 

5 
5 

5.590 
5.309 

100  1    3.79 
100  1     3.20 

17.70 
7.68 

21.49 
10.88 

5.11 

do 

Average 

100 

85 

85 
85 
85 

5 

5.450 

100       3.50 

12.69 

16.19 

1665 
1673 
1703 

100 
100 
100 

5 
5 
5 

5.039 
3.245 
4.433 

100  1     1.58 
100       4.63 
100       8.53 

15.42 
19.84 
30.99 

17.00 
24.47 
39.52 

5.60 

4.30 

do                

Average  Nos.  1673 
and  1703 

100 

85 

5 

.?.839 

100       6.58 

25.42 

32.00 

1669 
1653 

Beef  flank          

100 
100 
100 

85 
85 
85 

5 
5 
5 

3.210 
5.360 
4.900 

100 
100 
100 

17.17 
5.61 
3.13 

60.60 
16.43 
15.55 

77.77 
22.04 
18.68 

4.16 

4.25 

do     

4.01 

Average  Nos.  1653 
and  1664      

100 

85 

5 

5.130 

100 

4.37 

15.99 

20.36 

4.13 

.   Average  Nos.  1644, 
1653,    1664,    1665, 
1669,    1673,    1703, 
and  1720 

100 

85 

5 

4.636 

100 

5.96 

23.03 

28.98 

4.57 

100 
100 
100 

1     100 
100 
100 

5 
5 
5 

.5.640 
5.370 
5.324 

100 
100 
100 

12.51 
7.99 
3.50 

37.  57 
38.40 
26.53 

50.11 
46.39 
30.03 

1643 

1721 

do 

4.62 

do 

Average 

100 

100 

5 

5.445 

100 

8.01 

34.17 

42.18 

1704 

Beef,  rump 

100 
100 

100 
100 

5 
5 

4.583 
5.310 

100 
100 

3.94 
3.22 

41.85  1  45.79 

1652 

9.06 

12.28 

4.  is 

Average  Nos.  1639, 
1643,    1652,    1704, 
and  1721 

100 

100 

5 

5.245 

100 

6.24 

30.68 

36.92 

4.38 

Average      of      all 
cooked  5  hours. . 

4.921 

100       5.61 

25.18 

30.79 

6.08 

Average      of      aU 
cooked  for  3  and 

5.315 

100 

4.13 

19.63 

23.76 

6.08 
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Table  122. — Nitrogen  records  of  the  cold-water  extracts  of  meat  coolced  hy  ioUing  {results 
expressed  in  percentage  of  the  total  nitrogen  of  the  water  extract) — Continued. 


d 

o 

t 

o 

o3 

•a 
1 
1 

E 

a! 

£ 
'u 

a 
P. 

H 

.5 

o 
o 
o 

Kind  of  meat. 

.3 

si 

*^  * 
Ph 

a 

o 

O   o 

g-5 
2; 

1^ 
c  S 

as 

2^ 

Nitrogen  precipitated 
by  phosphotungstic 
acid  (hot). 

Nitrogen  precipitated 
by  tannin  and  salt. 

Nitrogen  percipitated 
by  phosphotungstic 
acid  (cold). 

Nitrogen  precipitated 
by     Stutzer's     re- 
agent. 

•3 
bCQ 

£ 

£  . 

.*"  03 

gs 

1642 

1640 
1753 

1753 

1741 
1764 
1775 

1640 

1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

109 
137 

139 

136 
145 

154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

P.ct. 

13.39 
11.37 

p.ct. 

86.61 
88.63 

P.ct. 

Per  ct. 

Perct. 

2.44 
14.88 

Per  ct. 
6.38 
16.23 

Per  ct. 

P.ct. 

P.ct. 

175-1 

do 

Average 

Beef,  round  (browned) 

Average  Nos.  1642, 
17.54,  and  1756 

Beef,  round  (browned) 

Beef,  round 

do 

Average  Nos.  1769 
and  1780 

Avera~3  Nos.  1746, 
1769,  and  1780 

Beef,  round 

do 

do 

do 

Average 

55.40 

31.24 

!     6.i6 

12.38 

87.62 

8.66 

11.31 

1 

' 

1756 

10.42 

89.58 

4.33 

12.70 

22. 15 

31.08    

5.94 

11.73 

88.27    

29.87 

10.01 

14.92 

31.16 

j 
:    6.05 

1746 
1769 
1780 

9.29   90.71  1 

10.21    89.79  ( 

7.42   92.58  | 

3.20 
8.03 
7.20 

11.87 
9.59 
.5.64 

19.04 
10.18 
8.14 

11.21 
27.66 
25.04 

5.01 

6. 52 

7.60 

1            i 
8.82  j91.18  I 

7.62 

7.62 

9.16 

26.35 

7.06 

8.98   91.02 

6.14 

9.03 

12.45 

21.30  1 

6.38 

1641 

36.51    63.49 
17.03    82.97 
9.60   90.40 
9.64   90.36 

"is."  59' 
9.83 
10.07 

13.24 
18.27 
4.89 
8.95 

19.30 
18.53 
12.44 
39.56 

1 

1744 
1768 
1779 

18.79  i 

24.89  1 

27.51  1 

5.68 
7.00 
4.94 

18.20   81.80 

all.83 

11.34 

22.46 

23.73  1 

5.87 

Beef,  round 

Beef,  round  (browned) 

Average 

Beef,  round 

Beef,  round  (browned) 

Average 

Average      of      all 
cooked  3  hours. .. 

1755 
1757 

22.75  '77.25 
23.60   76.40 



22.65 
25.53 

25. 92 
26.73 

29.06 
27.60 

38.61  1 

40.61  i 

7.44 
7.04 

23.18  '76.83 

24.09 

26.33 

28.33 

39.61    

7.24 

1743 
1745 

17.60   82.40 
14.40  185.60 

6.64 

3.26 

18.86 
13.62 

22.66 
20.73 

16.42  1 

17.96    

6.41 
7.67 

1 
16.00   84.00  1 

4.95 

16.24 

.21.70 

1 
17.19    

7.04 

15.24 

84.76 

14.31 

13.40 

19.43 

625.92  I 

be.  45 

1646 

31.59   68.41 
3.5.40  |64.60 

22.68 
20.19 

14.63 
22.11 

.14 

1645 

do 

Veal,  leg 

.06 

1654 

50.31  ,49.69 
26.42   73.58 

6.93 
14.44 

3.28 
11.03 

25.32' 

.16 
31.25 

1658 

do 

Average  Nos.  1654 
and  1658 

1 

2.57 

38  37 

61.64 

10.69 

7.16 

15.71 

i 

Average  Nos.  1645, 
1654,  and  1658 

Beef,  round 

37.38  ,62.62 

1 

22.76 

17.84 

•     1 

1.32 

1644 

26.60  173.40 
10.88  ,89.12 

10.52 
44.73 

13.79 
51.60 

.17 

1720 

(lo 

12.76 

58.98    i7.ii 

3.33 

18.74   81.26 

! 

27.63 

32.70 

..1     .... 

1.75 

Beef,  neck 

1665 

22.60   77.40 
28.77    71.23 

3.32 
4.86 

2.65 
13.23 
15.63 

24.34 
33.44 
27.15 

23.05 
48.09 
31.97 

1 

8.99 

1673 

Beef,  rump 

1 

8.50 

1703 

39. 52 

60.48 

39.78  :30.47 

9.64 

.\vcrage   Nos.  1673 
and  1703 

.34.15   6.5.86 

'  14.43 

30.30 

40.03 

] 

9.07 

"Average  of  3  analyses. 


b  Average  of  12  analyses. 


liU 


Table   122. — Xitrogen  records  of  Ihi   coltl-irnln   tJiracts'  of  iiieat.i  cooked  by  hoiliuff  {results 
expressed  in  percentage  of  the  total  nitrogen  of  the  water  extract) — C'oiitinuod. 


1669 
16.i3 
1664 


1639 
1643 
1721 


1704 
1652 


1672 
16->6 
1662 


1637 
1647 


122 
II.') 
117 


Kind  of  nifut. 


a 

6Cca 

O  I- 


P.ct. 

Hoof.  Hank 81.93 

Veal,  leg 26.29 

do 22.69 


Average   Nos.  1653 
and  1664 


24.49 


Average  Nos.  1644, 
1653,  l(i64,  1665, 
1669,  1673,  1703, 
and  1720 


32.41    67.59 


1722      132 


1705 
1656 


Beef,  round. 

do 

do 


-Vvcnigo. 


Beef,  rump. 
Veal,  leg... 


43.72  ,56.28 


-Vverage  Nos.  1639, 
1643.  16.V>.  1704, 
and  1721 


Average  of  all 
cooked  5  hours... 

Average  of  all 
cooked  for  3  and 
5  hours 


•O         •at) 
9  -J.      H'*i 


o  — 


P.ct. 

18.07 
73.  71 
77.31 


75.51 


50.11  49.89 
-.1.01  48.99 
;«J.03  ,69.97 


Z- 


P.rt. 

8.06 
8.  7.5 
13.00 


10.87 


07.59 


Perct 

33.55 
2.76 
11.37 


7.07 


613. 14 


33.80 


45.79   .54.21    1  36.53 

16.41  ,8.3.59    17.23  !  14.71 


38.67 


61.33 


35.08 


26. 12 


64.92     9.57 


9.57 


28.35 


1.5.95 


15.13 


3.  * 


£f 

1-^ 

Per  a. 

18.47 
l.y  14 
19.91 


•a  o 


?  c  g 


Perct. 

36.67 
20. 35 
14.63 


17.49 


30.02 


^:3 


Ea 


Perct. 


P.ct.lP.ct. 

I    0 

1.32 

9.43 


49.38 


2:1.79       5.17 


34.01 
36.84 
19.  .50 


41.40 
37.88 
35.74 


30.12  I    38.34 


43. 8.5 
18.08 


46.93 
2:1.37 


.30.46       37.06 


25.89 


20.06 


29.04 


32.68 


35. 60 


30.06 


5.38 


4.00 


.21 
6.05 


45.34 


3.13 
5.47 


21.67       3.91 


24.23 


a  Average  of  5  analyses. 


t>  Average  of  7  analyses. 


The  rosult.s  given  in  the  table  sliow  that  in  a  consideral)le  number 
of  cases  there  was  no  nitrogen  in  the  form  of  compounds  coagulated  by 
heat,  while  in  other  cases  the  quantitj^  of  nitrogen  in  this  form 
reached  17.17  to  21.55  per  cent,  the  average  for  the  31  samples  of 
boiled  meat  being  4.13  per  cent. 

From  6.50  to  60.60  per  cent  of  the  soluble  nitrogen  of  boiled  meats 
was  precipitated  as  albumoses,  the  average  being  10.63  per  cent,  the 
average  amounts  for  raw  meats  being  4.09  per  cent.  (See  p.  148). 
These  figures  strildngl}^  show  the  hj-drolyizing  action  of  hot  water 
upon  the  proteid  compounds  of  meats,  as  do  also  the  following:  In 
meats  cooked  in  hot  water  for  three  hours  12.90  per  cent  of  the  solu- 
ble nitrogen  existed  as  albumose,  while  in  the  meats  cooked  in  hot 
water  for  five  hours  the  amount  was  25.18  per  cent.  In  meats  cooked 
chiefly  at  85°  C.  it  was  found  that  17.19  per  cent,  and  in  those  cooked 
mainly  at  98.5°  C.  25.59  per  cent  of  the  soluble  nitrogen  was  in  the 
form  of  albumoses. 

In  the  12  samples  of  boiled  meats  the  average  quantity  of  nitro- 
gen precipitated  by  bromin  m  the  filtrate  from  the  zinc  sulphate  pre- 
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cipitate  equaled  6.08  per  cent  of  the  total  soluble  nitrogen.  The 
soluble  proteid  nitrogen  ranged  from  7.42  to  81.93  per  cent,  averaging 
for  the  31  samples  26.12  per  cent,  and  the  nitrogen  in  the  form  of 
ammonium  compounds  was  5.13  per  cent. 

From  the  cold-water  solutions  of  meats  cooked  by  contact  with 
hot  water  the  reagents  mentioned  below  precipitated  the  following 
amounts  of  nitrogen  expressed  in  terms  of  the  total  soluble  nitrogen: 
Bromin,  9.57  per  cent;  phosphotungstic  acid  in  the  hot  solution, 
15.13  per  cent;  phosphotungstic  acid  in  the  cold  solution,  24.70  per 
cent;  tannin  and  salt,  20.06  per  cent,  and  Stutzer's  reagent  30.06 
per  cent. 

Forms   of  Nitrogen  in    Meats  Cooked  by  Roasting,  Broiling, 
Sauteing,  and  Frying. 

In  the  following  pages  the  data  regarding  the  different  forms  of 
nitrogen  existing  in  meats  cooked  by  roasting,  broiling,  sauteing, 
and  frying  are  summarized,  Ta])le  123  showing  the  data  calculated 
on  the  basis  of  the  total  weight  of  the  sample  used. 

Table  123. — Nitrogen,  records  of  the  cold-water  extracts  of  meats  coohed  hy  roasting,  broiling, 
sauteing,  ami  frying  {results  expressed  in  percentage  of  meat  taken). 
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Tvni-E  123. — .\itro(ien  recordft  of  the  cdd-imter  extracts  of  meatu  cooked  bij  roast intj,  hroiling, 
sauttiiKj,  andfry'nitj  {lemlts  txprenned  in  pticentaije  of  meat  /oAT/t)— Continued. 
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j     .0985 

.0911 

.0969 

.1780 

.0213 

a  Average  of  10  analyses. 
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Upon  examining  the  data  it  will  be  seen  that  the  total  nitrogen  in 
meats  cooked  by  dry  heat  varied  from  3.785  per  cent  in  j)an  l)roiled 
beef  rum])  (sample  No.  1674)  to  5.972  per  cent  in  a  beef  round  ])ot 
roast  (sample  No.  1770),  the  average  being  4.467  per  cent. 

The  total  nitrogen  soluble  in  cold  water  was  0.3873  to  0.6863  per 
cent,  the  average  being  0.5346  ])er  cent. 

The  nitrogen  in  the  form  of  soluble  proteids  coagulated  by  heat 
ranged  from  0.0019  to  0.1806  per  cent,  the  average  being  0.0728  per 
cent. 

The  average  amount  of  albumose  nitrogen  in  the  cold-water 
extracts  was  0.0330  per  cent,  the  soluble  proteid  nitrogen  0.0437 
to  0.2186  per  cent,  the  average  being  0.1094  per  cent,  and  the  non- 
proteid  nitrogen  0.3004  to  0.5196  per  cent,  the  average  being  0.4252 
per  cent. 

The  results  of  the  anah^ses  reported  show  that  there  is  a  small 
amount  of  nitrogen  present  as  ammonium  salts  in  the  cold-water 
extracts  of  meats  cooked  by  dry  heat,  the  average  for  the  thirteen 
determinations  bemg  0.0213  per  cent. 

The  other  reagents  used  to  separate  the  nitrogenous  constituents 
of  the  cold-water  extracts  of  meats  cooked  by  dry  heat  gave  results 
as  follows:  Bromin,  0.0298  per  cent;  phosphotungstic  acid  in  a  hot 
solution,  0.0985  per  cent;  phosphotungstic  acid  in  a  cold  solution, 
0.0969  per  cent;  tannin  and  salt,  0.0911  per  cent,  and  Stutzer's 
reagent  0.1780  per  cent. 

In  the  case  of  raw  as  compared  with  fried  meat  (veal  cutlet), 
Offer  and  Rosenquist"*  report  3.4  per  cent  total  nitrogen  and  0.53 
per  cent  nitrogen  of  extractives  in  the  raw  material  and  4.38  per 
cent  and  0.506  per  cent,  respectively,  in  the  cutlet  fried  in  a  httle 
butter. 

In  Table  124  the  nitrogen  values  for  the  meats  cooked  by  dry  heat 
in  the  Ilhnois  experiments  are  given  in' the  form  of  percentages  of 
the  total  nitrogen  content  of  the  cooked  flesh. 

aBerlin.  Klin.  Wchnsrhr.,  36  (1899\  p.  1086. 
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u.te  124. — XUrogen  records  of  the  cold-water  extracts  of  meats  cool-edhy  roasting,  hroiUng, 
sauteing,  and  frying  {^results  expressed  in  percentage  of  total  nitrogen  of  meat  taken). 
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Table  124. — A^itrogen  records  of  the  cold-water  extracts  of  meats  cool~ed  hy  roasting,  hroiling, 
sauteing,  and  fryimj  (results  expressed  in  percentage  of  total  nitrogen  of  meat  taken) — 
Continued. 
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1776 

10.95  1 

10.78    

4.15 
2.79 

4.09 
2.82 

4.09 
3.03 

5.23 
4.41 

.41 
.49 

Average 

10.86 

3.47 

3.46 

3.56 

4.82 

.45 

Beef,  round,  fried 

1767 

10.53 

1.84 

1.89 

2.04 

3.48 

.41 

Average  of  all  beef 
samples . . 

9.71 

2.59 

2.40 

2.61 

4.11 

.45 

Average  of  all  veal 
samples 

9.62 

.72 

.       .84 

.75 

.43 

.64 

Average  of  all  beef 
and  veal  samples.. 

9.70 

.70 

2.32 

2.15 

2.27 

a4.11 

.48 

o  Average  of  11  analyses. 

The  soluble  nitrogen  found  in  meats  cooked  by  dry  heat  forms  7.15 
to  17  per  cent  of  the  total  nitrogen  contained  in  the  cooked  meat,  the 
average  being  12.27  per  cent. 

The  average  quantity  of  nitrogen  of  compounds  coagulated  by 
heat  in  neutral  solution  was  1.76  per  cent;  the  average  albumose 
nitrogen,  0.74  per  cent;  the  soluble  proleid  nitrogen,  2.58  per  cent; 
the  nonproteid  nitrogen,  6.02  to  11.59  per  cent,  the  average  being  9.70 
per  cent,  and  the  nitrogen  in  the  form  of  ammonia  or  ammonium  com- 
pounds 0.4S  per  cent. 

The  other  reagents  employed  to  determine  the  nitrogen  com- 
pounds gave  the  following  average  results:  Bromin,  0.70  per  cent; 
phosphotungstic  acid  in  a  hot  solution,  2.32  per  cent;  phospho- 
tungstic acid  in  a  cold  solution,  2.27  per  cent;  tannin  and  salt,  2.15 
per  cent,  and  Stutzer's  reagent,  4.11  per  cent. 

In  Table  125  the  data  for  the  nitrogen  of  the  meats  cooked  by  dry 
heat  are  given  as  percentages  of  the  total  soluble  nitrogen. 
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Table  l25.^^itrogen  record.t  of  ike  rold-imler  erliacts  of  meats  cooked  hij  roasting,  broUing, 
sauteing,  and  frying  {results  expressed  in  percentage  ^' total  nitrogen  in  water  extract). 


Kind  of  meat  and  nicthod 
of  cooking. 


s 

c 

^ 

o 

o 

Pi 

o 

1764 

146 

1775 

155 

17M 

147 

1775 

156 

q 

i, 

^ 

a 

3^ 
oft 

-3 

cd 

o 

H 

H 

1662 


1775 
1764 
1775 


1676 
1662 


1764 
1775 


Per  ct. 

IJocf,  round,  liot  roast 5.972 

do 5.891 


Per  ct.    Per  cl 


100 
100 


Average 5.932 


0.38 
6.48 


3.43 


Beef,  round,  roast 3.870 

....do :    4.011 


100 
100 


141 


16.44 
34.83 


Average... 


100       25.M 


Veal,  leg,  roasl 4.220 


.63 


Average  Nos.   1660, 
1771,  and  1782 '    4.034 


100       17.30 


Beef,  round,  giis  l)roiled.. 
Beef,  round,  j)an  l)roiled. 
....do 


Average    Nos.    1766 
and  1777 


4.088 
4.037 
4.435 


4.236 


100 
100 
100 


18.65 
26.31 
11.38 


18.85 


SO 

a  o  . 


Per  ct. 
9.70 
9.38 


5.01 
4.75 


4.88 


8.59 


6.12 


.2  tc 

3 -a 


•Hi 


B     a 
«  c  " 

SJ2-S  ft 


Per  ct. 

10.08 
15.86 


12.97 


21.45 
39.58 


Per  ct. 


9.22 


23.42 


4.40 
5.  .54 
5.06 


Beef,  rump,  pan  broiled...,    3.790 
Veal,  leg,  pan  broiled l    4. 700 


100 
100 


Average  Nos.  1659, 
1674,  1766,  and  177: 


4.241 


2.22 
2.67 


100       10.65 


7.18 
7.49 


2:J.05 
31.85 
16.44 


4.16 


Per  cl. 
10.08 
15.86 


9. 40 
10.16 


1.88 
3.56 


16.96 


Beef,  round.  sautSed i    4.044 

1.50  ' do i     4.083 

.Vverage 

Beef,  round,  fried 


100 
100 


21.98 
16.13 


5.18 
4.68 


143 


-Vverage  of  all  beef 
samples 


Average  of  all  veal 
samples 


4.064 


100  I    19.06 


4.9.S4 


4.469 


•  Average  of  all  beef 
and  veal  samples. . 


100 


100 


6.03 


27.16 
20.81 


23.99 


20.89 


9.69 

19.18 


3.86 


+i 

a 

o 

O) 

z; 

B 

-o 

•c 

(D 

ft 

3 

'<  o 

03 

"^Z 

0) 

bo 

ti 

fl 

^ 

M 

<S 

o 

tf 

o 

1764 

146 

1775 

155 

1764 

147 

1775 

156 

Band  of  meat  nnd  method 
of  cooking. 


Beef,  round,  pot  roast. . 
do 

Average 

Beef,  round,  roast 

do 

Average 


ft^ 


Per  ct. 

89.92 
84.14 


87.03 


bCiS 

St 


Per  ct. 


;.o  oj 


Per  ct. 
11.09 
10.52 


10.81 


Per  ct. 
11.30 
11.54 


.J3  M 


Per  ct. 

14.24 
13.87 


11.42  i     14.06 


ftN 

Mm 


Per  ct. 
27.44 
26.78 


27.11 


5.52 


78..55  1 20.15 

60.42    i     21.92 


20.62 
20.11 


22.61 
19.67 


32.91 
32.80 


2.86 
4.14 


69.48  1 '     21.04  1     20.37  I     21.14  |    32.86 


3.50 
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Table  125. — Nitrogen  records  of  the  cold-water  extracts  of  meats  coolced  hy  roasting,  broiling, 
sauteing,  and  frying  ( results  expressed  in  percentage  of  total  nitrogen  in  water  extract  )— 
Continued. 


6 

o 

o 

03 

6 

s 

1 

I. 
go 

.g 

O 
o 
O 

Kind  of  meat  and  method 
of  cooking. 

Nonproteid  nitrogen 
in  water  extract. 

So 

■a.S 

o  O 

Nitrogen  precipitated 
by  phosphotungstic 
acid  (hot). 

Nitrogen  precipitated 
by  tannin  and  salt. 

Nitrogen  precipitated 
by    phosphotimgs- 
tic  acid  (cold). 

S  a 

II 

an 

i. 

"^  OS 

ga 
§> 

IfifiO 

1662 

1775 
1764 
1775 

1676 
1662 

1764 
1775 

1764 

120 

152 
142 
151 

124 

119 

141 

150 

143 

Veal,  leg,  roast 

Per  ct. 
86.62 

Per  ct. 
5.02 

Per  ct. 
6.15 

Per  ct. 
8.03 

Per  ct. 
5.71 

Per  ct. 

Per  ct. 
6  37 

Average  Nos.   1660, 
1771,  and  1782 

Beef,  round,  gas  broiled.. 

Beef,  round,  pan  broiled.. 

do 

Average  Nos.  1766 
and  1777 

i               , 
75.20  1 16.07 

16.25 

16.00 

4.46 

1778 
1766 
1777 

76.95  ; 

68.15  1 

83.56    

25.66 
32.59 
17.76 

23.17 
30.26 
14.76 

24.04 
32.32 
17.48 

35.48 
37.34 
28.28 

3.42 
2.66 
3.74 

75.85    

25.18 

52  51 

24.90 

32.81 

3  20 

Beef,  rump,  pan  broiled... 
Veal,  leg,  pan  broiled 

Average  Nos.  1659, 
1674, 1766,  and  1777. 

Beef,  round,  sautfied 

do 

Average 

Beef,  round,  fried 

Average  of  all  beef 
samples 

1674 
1659 

88.72  1      6.33 
86.28  1      8.12 

10. 05 
9.09 

.21 
5.25 

5.27 
1.70 

4.77 
4.98 

81.68 

1 
1     17.37 

12.62 

14.19 

'        4.04 

1765 
1776 

72.84 
79.19 

27.60 
20.54 

27.19 
20.68 

27.23 
22.28 

34. 78           2. 73 
32.38           3.56 

76.02 

24.07       23.94 

24.76 

33.58  1        3.15 

1767 

85.86 
78.94 

15.02 

15.42 

16.64 

28.34 

3.34 

19. 35 

17.75 

19.60 

31.65 

3.84 

Average  of  all  veal 
samples 

86.45 

7.62 

6.64 

3.71    1        5.68 

Average  of  all  beef 
and  veal  samples . . 

80.09 

6.49 

17.55 

16.04 

17.16 

031.65 

4.12 

a  Average  of  11  analyses. 

The  data  summarized  above  show  that  0.38  to  34.83  per  cent  of 
the  sohible  nitrogen  of  meats  cooked  by  dry  heat  exists  in  the  form 
of  coagulable  compounds,  the  average  amount  being  12.83  per  cent. 
The  nitrogen  present  as  albumoses  was  4.40  to  9.70  per  cent,  aver- 
aging 6.34  per  cent. 

The  nonproteid  nitrogen  ranged  from  60.42  to  89.92.  per  cent, 
averaging  80.09  per  cent,  and  the  nitrogen  present  in  the  form  of 
ammonium  compounds  was  4.12  per  cent  of  the  total  soluble  nitrogen. 

From  the  cold-water  solutions  of  meats  cooked  I)}'  dry  heat  the 
reagents  mentioned  below  precij)itated  the  following  amounts  of 
nitrogen:  Bromin,  6.49  per  cent;  phosphotungstic  acid  in  a  hot 
solution,  17.55  per  cent;  phosphotungstic  acid  in  a  cold  solution, 
17.16  per  cent;  tannin  and  salt,  16.04  per  cent;  and  Stutzer's 
reagent,  31.65  per  cent. 
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THE  LOSSES  INVOLVED  IN  THE  BOILING  AND  STEWING  OF  MEATS. 

It  is  interesting  to  consider  the  data  regarding  the  kind  and 
amount  of  losses  sustained  when  meat  is  boiled  and  stewed. 

The  following  tal)le  summarizes  the  results  of  all  such  experiments 
reported  in  the  present  bulletin,  arranged  according  to  tlie  length 
of  the  cooking  period,  the  method  of  cooking,  and  the  kind  of  meat 
used : 

Table  126. — Summary  of  the  losses  involved  in  the  cooking  of  meats  in  water. 


Cook 

Amount 
used. 

Fat  in 
cooked 
meat. 

Method  of  cooking. 

Lab- 
ora- 
tory. 
No. 

ing 
exper- 
iment 

No. 

Kind  of  meat  used  tor  cooking. 

Temperature. 

Dura- 

At be- 
ginning. 

During 
cooking. 

tion  of 
cookmg. 

164'' 

109 
137 

139 

136 
145 
154 

108 
134 

144 
153 

138 
140 

133 
135 

113 
112 

116 
118 

HI 
131 

Grams. 
1,000 
900 

Per  cent. 
3.93 

6.80 

"C. 

Cold. 

Cold. 

°C. 

85 
8.5 

Hours. 
3 

1754 

3 

Average 

5.37 

Cold. 

85 

3 

17.56 

Beef,  round,  browned,  2-inch  cubes. 

Average  Nos.  1642,  17.54,  and 
17.56 

900 

8.00 

Cold. 

85 

3 

6.24 

Cold. 

85 

3 

1746 
1769 

Beef,  round,  browned,  2-inch  cubes. 

1,000 

1,074.83 

1,0.52.17 

7.12 
6.87 
6.62 

85 
85 
85 

85 
85 
85 

3 
3 

1780 

do 

3 

6.75 

85 

85 

3 

Average  Nos.  1746,  1769,  and 
1780                   

6.87 

85 

85 

3 

1,000 
1,000 

1641 

4.38 
4.83 

100 
100 

85 
85 

3 

1744 

3 

Average 4i 

4.61 

100 

85 

3 

1768 

1,027.72 
1,098.31 

7.51 
7.88 

100 
100 

85 

85 

3 

1779 

.do               

3 

Average 

7.70 

100 

85 

3 

Average  Nos.  1641,  1744,  17'-3, 
and  1779       

-• 

6.15 

100 

85 

3 

900 
900 

1755 

7.35 
6.83 

Cold. 
Cold. 

100 
100 

3 

1757 

Beefi  round,  browned;  2-inch  cubes. 
Average 

3 

7.09 

Cold. 

100 

3 

1743 
1745 

Beef,  round,  lean,  2-lnch  cubes 

Beef,  round,  lean,  browned,  2-Lnch 

1,000 
1,000 

5.06 
7.74 

100 
100 

100 
100 

3 
3 

Average 

6.40 

100 

100 

3 

Average  of  all  cooked  3  hours. 

6.49 

3 

1646 

1,000 
1,000 

1,000 
1,000 

5.57 
5.23 

Cold. 
Cold. 

65 
85 

5 

1645 

do 

5 

1654 

.97 
5.58 

Cold. 
Cold. 

85 
85 

5 

1658 

.     .do 

5 

Average  Nos.  1654  and  1658 . . . 

3.28 

Cold. 

1             85 

5 

Average  Nos.  1645,  1654,  and 
1658 

•    3.93 

Cold. 

85 

5 

1644 

1,000 
1,000 

5.75 
11.61 

100 
100 

85 
85 

5 

1720 

5 

Aver  ge 

8.68 

100 

85 

5 
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Table  126. — Snmninnj  of  the  losses  involved  in  the  coohing  of  meats  in  water — Continued. 


Lab- 
ora- 
tory 
No. 

Cook- 
ing 
exper- 
iment 
No. 

Kind  of  meat  used  for  cooking. 

Amount 
used. 

Fat  in 
cooked 
meat. 

Method  of  cooking . 

Temperature. 

Dura- 

At be- 
ginning. 

During 
cooking. 

tion  of 
cooking. 

1665 

J21 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  neck,  J-inch  cubes 

Grams. 

700 
1,000 
1,000 

Per  cent. 
13.68 
42.03 
23.36 

°C. 
100 
100 
100 

°C. 
85 
85 
85 

Hours. 

1673 

Beef,  rump,  1-inch  cubes    . . . 

r 

1703 

do 

5 

Average  Nos.  1673  and  1703  . . 

32.70 

100 

85 

- 

Beef,  flank,  fat,  J-incli  cubes 

Veal,  leg,  1-inch  cubes 

do 

1,000 
1,000 
1,(K)0 

1669 
1653 
1664 

34.16 
1.31 

7.77 

100 
100 
100 

85 
85 
5i>; 

5 
5 

Average  Nos.  1653  and  1664  . . 

4.54 

100                85 

5 

Average  Nos.  1644,  1653,  1664, 
1665, 1()69,  1673, 1703,  and  1720 

Beef,  round,  1-inch  cubes 

Beef,  round,  •]-inch  cubes 

17.46 

100 

85 

^^ 

1,000 
1,000 
1,000 

1639 

100 
100 
100 

100 
100 
100 

5 

1643 

5.66 
9.01 

1721 

Beef,  round,  1-inch  cubes. 

r 

7.34 

100  !            100 

r 

Beef,  rump,  1-inch  cubes 

Veal,  leg,  1-inch  cubes 

1,000 
1,000 

1704 
1652 

16.07 
1.59 

100  j            100 
100              100 

5 

Average  Nos.  1639,  1643,  1652, 
1704,  and  1721. 

8.08 

1 
100              100 

Average  of  all  cooked  5  hours. 

Average  of  all  cooked  3  and  5 
hours 

11.84 

1 

^ 

1 

9.34 

Cook- 
ing 
exper- 
iment 

No. 

Kind  of  meat  used  for  cooking. 

Nutrients  in  the  broth  expressed  in  percentages 
of  total  amounts  in  uncooked  meat. 

Lab- 
ora- 
tory 

Water. 

Pr« 
teidT 

Organic 
extractives. 

Fat. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Per  ct. 
82. 19 
70.65 

Ash. 

1642 

109 
137 

139 

136 
145 
154 

108 
134 

144 
153 

Beef,  round,  1-inch  cubes 

Per  ct. 

58.09 
.58. 56 

Per  ct. 

7.87 
2.79 

Per  ct. 
82.07 
67.33 

Per  ct. 
22.60 
19.17 

Per.ct. 
74.  .54 

1754 

Beef  round,  2-inch  cubes.  .^ 

Average 

61.49 

58.33 

5.33 

•  74.70 

76.42 

20.89 

68. 02 

Beef,  round,  browned,  2-inch  cul)es. . 

Average  Nos.  1642,  1754,  and 
1756 

1756 

54.19 

1.66 

66.84 

71.10 

11.24 

61.40 

56. 95 

4.11 

72.08 

74.65 

17.68 

65. 81 

Beef,  round,  browned,  2-inch  cubes. . 

1746 
1769 

.55.76 
57.97 

1.78 
1.29 
1.29 

67. 23 
59.12 
63.48 

68.31 
63.41 
64.88 

28.95 
10.43 

60.80 
51.14 

1780 

do 

54.00 

Average  Nos.  1769  and  1780 

1.29 

61.30 

64.16 

.12.  .57 

Average  Nos.  1746,  1769,  and 
1780...                         .... 

1.45 

63.28 

65.53 

55.31 

1641 

57. 18 
57. 42 

3.21 
1.71 

8,5.80 
66.92 

84.94 
66.89 

20.65 
10.66 

73.93 

1744 

Beef,  round,  2-mch  cul^s 

60.  79 

.57.30 

2.46 

76.36 

75.92 

15.66 

67. 36 

Beef,  round,  1  piece 

1768 

49.23 
58.37 

1.03 
.93 

52. 19 
58.  .56 

47.94 
60.30 

3.52 
8.03 

45. 50 

1779 

do 

52.65 

Average 

53.80 

.98 

55.38 

54.12 

5.78 

49. 08 

Average  Nos.  1641,  1744,  1768, 

55.55 

1.72 

65.87 

65.02 

10.72 

1 

58.22 
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Table  126. — Summary  of  the  losses  involved  in  the  cooking  of  meats  in  water — Continued. 


Cook- 
ing 
exper- 
iment 
No. 

Kind  of  meat  uswl  for  cooking. 

Nutrients  in  the  broth  expressed  in  percentages 
of  total  amounts  in  uncooked  meats. 

Lab- 
ora- 
tory 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1755 
1757 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

122 
115 
117 

107 
110 
132 

126 
114 

Per  ct. 
.17.91 
57.04 

Per  ct. 
2.95 
1.89 

Per  ct. 
69.11 
67.20 

Per  ct. 

68.  73 
68. 37 

Per  ct. 
29.04 
14.71 

Per  ct. 
62.43 

Beef^  round,'  browned,  2-inch  cubes. . 

62. 24 

57.48 

2.42 

68.16  1 

68.55 

21.88 

62.34 

1 

Beef,  round,  lean,  2-inph  cubes 

Beef,  round,  lejui,  biowiied,  2-inch 
cubes 

Average 

Average  of  all  cooked  3  hours. 

1743 

1745 

56.89 
64.60  1 

2.02 
2.25 

67.76  1 
66-97  j 

66.07 
70.64 

14.14 
.36.  ,35 

60.51 
58.22- 

55.75 

2.14 

67.37 

68.36 

25.25 

59.37 

56. 40 

2.33 

67. 19 

68.17 

17.66 

59.97 

■S4.09 
59.74 

4.88 
4.56 

85-24 
86.01 

85.16 
85.38 

18.64 
30. 24 

70.96 

1645 

do 

Veal,  leg,  1-inch  cubes 

.do.. 

72. 69 

1654 
1658 

48.30 
.50.94 

5.25 
5.75 

81.64 
75.77 

66.88 
75.24 

24.83 
13.43 

62.40 
65.12 

Average  Nos.  Ui."i4  and  KmS 

Average  Nos.  1045,  1654,  and 
16.-)8 

49.62 

5.50 

78.71 

71.06 

19.13 

63.76 

52.99 

5.19 

81.14 

75.83 

22.83 

66.74 

1644 

57.66 
56.84 

3.02 
2.35 

81.21 
72.55 

79.82 
94.15 

21.79 
16.48 

65-64 

1720 

Beef,  round,  1-inch  cubes 

Average 

69.46 

.57.25 

2.69 

76.88 

86.99 

19.14 

67.55 

1665 
1673 

11.93 
18.95 
14.50 

72.15 

.52. 16. 
55.00 

3.91 
2.68 

66.70 
83.30 

75.53 
83.56 

70.10 

1703 

do             

69.88 

Average  Nos.  1673  and  1703 

53.58 

3.30 

75.00 

79.55 

16.73 

69.99 

1669 

39.25 
48.92 
50.78 

4.76 
2.62 
3.  .52 

95.25 
67.46 
70.13 

86.11 
65.68 
67.01 

21.31 

6.86 
6.73 

72.23 

1653 
1664 

Veal,  leg,  1-inch  cubes 

.  ..do 

,58.48 
61.23 

Average  Nos.  16.53  and  1664 

Average  Nos.  1644,  1653,  1664, 
1665, 1669, 1073, 1703,  and  1720. 

49.85 

3.07 

68.80 

66.35 

6.80 

59-86 

51.51 

3.27 

76.66 

78.84 

14.82 

67.40 

1639 
1643 

.56.41 
.55. 41 
56.29 

2.70 
3.34 

3.86 

77. 35 
78. 42 
71.16 

66.00 

77.78 
82.25 

!      60.88 

21.48 
18.64 

<      61.17 

1721 

63.07 

Average 

56.04 

3.30 

75.64 

75.34 

20.06 

1      61.71 

1704 

,54.42 
49.78 

6.09 
3.59 

71.30 
50.19 

69.78 
49.23 

25.36 
6.74 

57.83 

1652 

45.98 

Average  Nos.  1639,  1643.  1652, 
1704,  and  1721 

54.46 

3.92 

69.68 

69.01 

18.06 

1 

57.79 

Average  of  all  cooked  5  hours. . 
Average  of  all  cooked  3  and  5 

52.87 

3.93 

75.85 

75.60 

17.37 

64.66 

54. 45 

3.18 

71.81 

72.13 

17. 50 

62.  .55 
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Table  126. — Summary  of  the  lof^.ses  involved  in  the  eool'ing  of  7nenfft  in  voier — Continued. 


Cook- 
ing 
exper- 
iment 
No. 

Kind  of  meat  used  for 
cooking. 

Nutrients  in  broth  expressed  in  percentages  of  total 
weight  of  the  uncooked  meat. 

Lab- 
ora- 
tory 

Water. 

Pro- 
teid. 

Organic 
extractives. 

Fat. 

Ash. 

Total 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

soUd 
matter. 

1642 
1754 

109 
137 

139 

136 

145 
154 

108 
1,34 

144 
153 

138. 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
125 

Beef,  round,  1-inch  cubes 

Beef,  round ,  2-inch  cubes 

Average 

Per  ct. 

42.97 
42.54 

Per  ct. 

l.,56 

.54 

Per  ct. 

1.02 

.86 

Per  ct. 
1..34 
1.06 

Per  ct. 

0.59 

.86 

Per  ct. 

0.77 

.60 

Per  ct: 
48.25 
46.46 

42.76 

1.05 

.94 

1.20 

.73 

.69 

47.37 

Beef,  roimd,  l)rowned,  2-tneh 

1756 

38.98 

.32 

.87 

1.06 

.58 

.61 

42.42 

Average  Nos.  1642, 17.54, 

41:50 

.81 

.92 

1.15 

.68 

.66 

45.72 

Beef,  round,  browned,  2-inch 
cubes 

1746 

39.73 
42.  .57 

.35 
.25 
.25 

.84 
.75 
.73 

1.10 
.83 
.90 

1.62 
.44 

.61 
..52 
.53 

44.25 

1769 
1780 

Beef,  round,  2-inch  cubes 

do 

45.36 

Average  Nos.  1769  and 
1780      .              

.25 

.74 

.87 

.53 

Average  Nos.  1746, 1769, 
and  1780 

.28 

.77 

.94 

.55 

Beef,  round,  1-inch  cubes 

Beef,  round,  2-ineh  cubes 

A  verage . 

1641 
1744 

42.12 
42.38 

.64 
.33 

1.06 
.87 

1.36 
1.19 

.61 
.31 

.76 
.61 

46.55 
4.5.69 

42. 25 

.49 

.97 

1.28. 

.46 

.69 

46.14 

1768 

35.50 
42.00 

.20 
.19 

.67 
.73 

.73 

.87 

.17 
.38 

.46 
.52 

37.73 

1779 

do 

44.69 

Average ... 

38.75 

.20 

.70 

.80 

.28 

.49 

41.22 

Average  Nos.  1641, 1744, 
1768,  and  1779 

Beef,  round,  2-lnch  cubes 

Beef,  round,  browned,  2-inch 

40.50 

.34 

.83 

1.04 

.37 

.59 

43.67 

1755 
17.57 

41.. 52 
41.29 

..57 
..37 

.89 
.89 

1.06 
1.08 

1.62 
.65 

.63 
.64 

46.29 
44.92 

Average . 

41.41 

.47 

.89 

1.07 

1.14 

.64 

45.62 

Beef,  romid ,  lean,  2-inch  cubes 
Beef,  round,  lean,  l)rowned, 
2-tnch  cut  es 

1743 
1745 

41.71 
38. 57 

.39 
.43 

.89 
.82 

1.11 
1.07 

.46 
2.48 

.62 
.57 

45. 18 
43.94 

40.14 

.41 

.86 

1.09 

1.47 

.60 

44.56 

Average  of  all  cooked 
3  hours 

40.92 

.46 

.85 

1.05 

.83 

.61 

44.76 

- 

Beef,  round,  J-inch  cubes 

do 

1646 
1645 

40.68 
44.72 

.91 
.80 

.92 
.99 

1.19 
1.27 

.70 
1.14 

.74 
.72 

45.14 
49.64 

Veal,  leg,  1-inch  cubes 

..do. 

1654 
16.58 

37.61 
38.60 

1.01 
1.02 

.76 
.79 

1.14 
.96 

.19 
.50 

.62 
.63 

41.33 
42.50 

Average  Nos.  1654  and 
16.58 

38.11 

1.02 

.78 

1.05 

.35 

.63 

41.92 

Average  Nos.  1645, 1654, 
and  16.58 

40.31 

.94 

.85 

1.12 

.61 

.66 

44.49 

Beef,  round,  ?-inch  cubes 

Beef,  round,  1-inch  cubes 

.\  verage 

1644 
1720 

42.72 
40.20 

.56 
.42 

.92 
.95 

1.20 
1.34 

.85 
1.26 

.70 
.64 

46.95 
44.81 

41.46 

.49 

.94 

1.27 

1.06 

.67 

45.88 

Beef,  neck.  J-inch  cubes.    

1665 

2.09 
.51 
.45 

1.02 
6.32 
2.36 

.67 
.50 
.59 

1673 
1703 

Beef,  rump,  1-inch  cubes 

.do 

26.90 
35.18 

.61 
.86 

.86 
1.03 

35.70 
40.47 

Average  Nos.  1673  and 
1703 

31.04 

.48 

.74 

.95 

4.34 

.55 

38.09 
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Table  126. — Summanj  of  the  losses  involved  in  the  cooking  of  meats  in  uyiter — Continued. 


Cook- 
ing 
exper- 
iment 
No. 

Kind  of  meat  used  for 
cooking. 

Nutrients  in  broth  expressed  in  percentages  of  total 
weight  of  the  uncooked  meat. 

Lab- 
ora- 
tory 

Water. 

Pro- 
teid. 

Organic 
extractives. 

! 

Total 

No. 

Nit'-og-  nil?og- 

Fat. 

Ash. 

solid 
matter. 

1669 
1653 
1664 

122 
115 
117 

107 
110 
132 

12f) 
114 

Beef,  flank,  fat,  j-incli  ciilies. 

Veal,  leg,  1-inch  cubes 

do     

Per  ct. 
21.03 
37.73 
37.69 

Per  ct. 

0.70 

.51 

.64 

Per  ct. 

0.56 

.85 

.78 

1 

Per  CI.    Per  ct. 

0.74         6.48 

1.13  :        .06 

.91  j        .33 

Per  ct. 

0.44 

.62 

.62 

Per  ct. 
29.95 
40.90 
40.97 

Average  Nos.  1653  and 
1664           

37.71 

.58 

.82 

1.02  1        .20 

.62 

40.94 

Average  Nos.  1644, 1653, 
1664,  1665,  1669,  1673, 
1703,  and  1720 

Beef,  round,  1 -inch  cubes.. 

Beef,  round,  J-incli  cubes 

Beef,  round,  1-inch  cubes 

34.49 

.74 

.79 

1.03 

2.34 

.60 

39.97 

1639 
1643 
1721 

41.80 
41.18 
40.44 

..52           .89 
.62           .88 
.71  !        .88 

1.25 
1.09 
1.27 

.74 

.85 

1.14 

.67 
.64 
.59 

45.87 
45.26 
45.03 

41.14 

.62           .88 

1.20 

."91 

.63 

45.39 

Beef,  rump,  1-mch  cubes 

Veal,  leg,  1-inch  cubes 

Average  Nos.  1639, 1643, 
16,52,  1704,  and  1721... 

Average  of  all  cooked 
5  hours 

1704 
1652 

37.14 
37.96 

1.01 
.68 

.75 

.67 

.94 
.96 

3.09 
.07 

..53 
.51 

43.46 
40.85 

..39.70 

1 
.71  1        .81 

1.10 

1.18 

.59 

44.09 

37.60 

.78           .82 

1.08 

1.59 

.61 

42.43 

.\vei'age  of  all  cooked 
3  and  5  hours 

39.09 

.63  !        .83 

I 

1.07 

1.24           .61 

43.47 

In  the  thirty-one  experiments  here  reported  with  meat  cooked  in 
hot  water  the  total  losses  in  weight  varied  from  29.95  to  49.64  per 
cent  of  the  total  weight  of  the  fresh  meat  used,  the  average  being 
43.47  per  cent.  The  smallest  loss  was  observed  in  experiment  No. 
122,  in  which  a  cut  of  fat  beef  flank  was  cooked  for  ten  minutes  in 
boiling  water,  and  then  at  a  temperature  of  85°  C.  for  five  hours;  and 
the  largest  loss  was  in  experiment  No.  112,  in  which  lean  beef  round 
was  put  in  cold  water,  which  was  heated  slowl}*  so  that  the  tempera- 
ture reached  85°  C.  at  the  end  of  one  hour,  and  the  cooking  then 
continued  for  five  hours  more  at  this  temperature.  The  data  sum- 
marized alfeo  show  that  the  greater  part  of  the  loss  occurring  in  boiling 
meats  was  due  to  the  removal  of  water,  though  there  was  also  a  con- 
siderable loss  of  nutrients,  including  proteids,  nitrogenous  and  non- 
nitrogenous  extractives,  fat,  and  ash. 

The  amount  of  water  removed  during  cooking  varied  from  39.25 
to  59.74  per  cent,  and  averaged  54.45  of  the  total  in  the  uncooked 
meat.  The  smallest  loss  was  noted  in  experiment  No.  122,  and  the 
largest  in  experiment  No.  112,  which  is  in  accordance  with  the  state- 
ment in  the  paragraph  above. 

The  total  proteid  recovered  in  the  broth  ranged  from  0.93  to  7.87 
per  cent,  averaging  3.18  per  cent  of  the  total  amount  present  in  the 
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raw  moat.  The  smallest  loss  of  this  constituent  was  found  in  experi- 
ment No.  158  in  which  a  piece  ol  lean  heeH  round,  cut  about  5  inches 
thick  and  4  inches  across,  was  cooked  for  ten  minutes  in  boiling 
watci-,  and  then  at  a  temperature  of  85°  C.  for  three  hours;  and  the 
greatest  loss  was  in  experiment  No.  109,  hi  which  lean  beef  round,  cut 
into  1-inch  cubes,  was  cooked  by  putting  it  into  cold  water  at  first, 
then  heating  slowly  so  that  the  temperature  reached  85°  C.  at  the 
end  of  one  hour,  and  finally  cooking  for  tlu-ee  hours  more  at  tliis 
tem})erature. 

The  proportion  of  fat  originally  present  in  the  raw  meat  which  was 
recovered  in  the  broth  varied  from  3.52  to  36.35  per  cent,  averaging 
17.50  per  cent.  The  smallest  loss  was  noted  in  experiment  No.  144, 
in  which  a  juece  of  lean  beef  round,  cut  about  5  inches  thick  and  4 
inches  across,  was  placed  for  ten  minutes  in  boiling  water,  and  then 
cooked  at  a  temperature  of  85°  C.  for  tlii^ee  hours.  The  largest  loss 
was  observed  in  ex])eriment  No.  135,  in  wliich  lean  beef  round  in  the 
form  of  cubes  was  browned  in  a  small  amount  of  fat  and  then  cooked 
in  water  at  about  100°  C.  for  three  hours. 

The  amount  of  nitrogenous  organic  extractives  removed  during 
the  cooking  varied  from  50.19  to  95.25  per  cent,  averaging  71.81  per 
cent  of  the  total  amount  originally  present. 

The  proportion  of  the  nonnitrogenous  organic  extractives  recovered 
in  the  broth  ranged  from  49.23  to  94.15  per  cent,  the  average  being 
72.13  per  cent. 

The  mineral  substances  recovered  in  the  broth  varied  from  45.50 
to  74.54  per  cent,  the  average  being  62.55  per  cent. 

In  a  former  bulletin «  of  this  Office  a  summary  of  the  results  of  91 
experiments  with  meat  cooked  in  hot  water  made  in  this  laboratory 
up  to  that  time  was  given.  The  most  important  conclusions  derived 
from  these  experiments  were  that  (1)  the  total  losses  in  weight  when 
meat  was  cooked  in  hot  water  varied  in  individual  tests  from  10.61 
to  50.20  per  cent  of  the  total  weight  of  the  fresh  meat  used,  the 
average  being  34.35  per  cent.  (2)  The  amount  of  water  removed 
during  cooking  varied  from  18.05  to  68.90  per  cent  and  averaged  45.07 
per  cent  of  the  total  water  in  the  uncooked  meat.  (3)  The  total  pro- 
tein removed  in  the  broth  varied  from  3.25  to  12.67  per  cent,  aver- 
aging 7.25  per  cent.  (4)  The  proportion  of  fat  originally  present 
in  the  raw  meat,  which  was  recovered  in  the  broth,  varied  from  0.60 
to  37.40  per  cent.  (5)  The  mineral  matter  recovered  in  the  broth 
varied  from  20.04  to  67.39  per  cent  of  the  total  in  the  uncooked  meat, 
averaging  44.63  per  cent.  (6)  The  nutrients  in  the  broth  expressed 
in  percentages  of  the  total  weight  of  the  uncooked  meat  were  on  an 
average  as  follows:  Water,  30.75;  proteid,  1.41;  fat,  1.21;  and  ash, 

"U.  S.  Dept.  Agr.,  Office  of  Experimeut  Stations  Bui.  141. 
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0.40  pel  (-(Mil.  (7)  Tlic  fatt(>r  kinds  and  cuts  of  moat  lost  loss 
wator,  j)rotoin,  and  niinoral  matter,  hut  moiv  Tat  tlian  did  the  loanor 
kinds  and  outs.  (S)  Tlio  losses  inoroasod  in  proportion  to  the  extent 
of  cookino;;  that  is  to  say,  other  thino;s  l)eing  the  same,  the  longer 
tlie  time  and  the  higher  the  temperature  of  cooking,  the  greater  tlie 
losses  resulting.  (D)  The  dilToront  cuts  of  the  same  kind  of  meat 
hehaved  very  diitorently  as  regards  the  amount  and  nature  of  the 
losses  which  tlio}^  underwent  when  cooked  in  hot  water.  (10)  The 
larger  the  piece  of  meat  the  smaller  relatively  the  losses.  (11) 
When  meat  is  cooked  in  water  at  S()°  to  85°  C,  placing  the  meat 
in  hot  or  in  cold  water  at  the  start  had  little  efl'eot  on  the  amount  of 
material  found  in  the  broth.  (12)  Beef  which  has  been  used  for 
the  preparation  of  beef  tea  or  broth  has  lost  comparatively  little  in 
nutritive  value,  though  nuich  of  the  (hivoring  material  has  been 
removed. 

Comparing  the  average  results  ol)tained  in  the  thirty-one  experi- 
ment s  here  reported  with  the  average  results  obtained  in  ])ro- 
vious  work,  it  will  bo  noted  that  tlie  losses  of  water,  fat,  and  ash  in 
the  former  tests  are  considerably  greater  and  the  loss  of  jM'otoid 
much  l<>ss  than  in  the  latter.  The  greater  losses  of  water,  fat,  and 
ash  in  the  exporinuuits  reported  in  the  present  bulletin  are  undoubt- 
edl}^  due  to  the  fact  that,  vnth  two  exceptions,  all  the  meats  used  for 
cooking  were  cut  into  small  cubes  varying  in  size  from  0.75  to  2 
inches.  In  the  ninety-one  experiments  previousl}^  reported  most 
of  the  meats  used  were  in  solid  pieces  of  considerable  size,  weighing 
as  a  rule  from  2  to  6  ])ounds.  The  former  experiments  proved 
conclusively  that  the  larger  the  piece  of  meat  cooked  by  boiling  the 
smaller  the  relative  losses.  The  smaller  apparent  losses  of  proteid 
materials  in  the  present  experiments  is  due  to  the  fact  that  a  dis- 
tinction has  been  made  between  proteid,  nitrogenous  extractives, 
and  nonnitrogenous  extractives,  while  in  the  former  experiments 
these  three  different  classes  of  substances  were  all  classed  under  the 
general  term  protein. 

The  experiments  summarized  in  Table  126  confirm  the  conclusions 
drawn  from  the  earlier  experiments,  that  the  amoinit  of  material 
recovered  in  the  broth  when  meat  is  cooked  in  hot  water  depends 
directly  upon  the  length  of  time  of  cooking.  The  average  losses  in 
the  fourteen  cooking  experiments  in  which  the  meats  were  cooked 
for  tlu-ee  hours,  were:  56.40  per  cent  water,  2.33  percent  proteid, 
67.19  per  cent  nitrogenous  extractives,  68.17  per  cent  nonnitrogenous 
extractives,  17.65  per  cent  fat,  and  59.97  per  cent  ash.  The  average 
losses  in  the  seventeen  cooking  experiments  in  w^hich  the  meats  were 
cooked  for  five  hours  were:  52.87  per  cent  water,  3.93  per  cent 
proteid,  75.85  per  cent  nitrogenous  extractives,  75.60  per  cent  non- 
nitrogenous extractives,  17.37  per  cent  fat,  and  64.66  per  cent  ash. 
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It  should  also  be  mentioned  in  this  connection  that  the  average 
amount  of  fat  in  the  meats  cooked  for  tlu'ee  hours  was  only  6.49  per 
cent,  while  in  the  meats  cooked  for  five  hours  it  was  11.84  per  cent. 

Nothwang, "  working  in  Rubner's  laboratory,  found  that  on  cook- 
ing flesh  in  water  at  100°  C.  from  57  to  60  parts  of  cooked  meat  were 
obtained  from  100  parts  of  the  flesh.  Of  this,  3  to  5  parts  were  made 
up  of  the  solid  matter  suspended  in  the  water  in  which  the  meat  was 
boiled.  In  the  broth  he  found  some  coagulated  albumin  and  fat  as 
a  scum,  gelatin,  flesh  bases  (up  to  50  per  cent  of  the  amount  con- 
tained in  the  fresh  meat),  and  four-fifths  of  the  total  salts  of  the 
meat. 

The  influence  of  the  size  of  the  piece  of  meat  upon  the  resulting 
losses  is  strikingly  shown  in  cooking  experiments  Nos.  144  and  153. 
In  these  two  experiments  the  lean  beef  round  was  cut  into  pieces 
about  5  inches  thick  and  4  inches  across,  while  the  meat  used  in  all 
the  other  boiling  experiments  here  reported  was  in  the  form  of  small 
cubes.  The  losses  resulting  in  experiments  Nos.  144  and  153  were 
considerably  less  than  those  occurring  in  am^  of  the  other  experi- 
ments. This  would  indicate  the  advantage  of  cutting  the  meat  into 
small  pieces  in  the  preparation  of  soups  and  broths.  On  the  other 
hand,  the  meat  itself  will  be  more  juic}^,  better  flavored,  and  of  supe- 
rior nutritive  value  if  cooked  in  large  pieces. 

From  the  data  here  given  it  does  not  seem  wise  to  draw  final  con- 
clusions regarding  the  influence  of  the  kind  of  meat,  the  fat  content, 
and  the  different  cuts  of  the  same  kind  of  meat  upon  the  amount 
and  nature  of  the  losses  sustained  when  cooked  in  hot  water. 

THE  LOSSES  INVOLVED  IN  THE  ROASTING,  BROILING,  SAUTi^ING, 
AND  FRYING  OF  MEATS. 

A  summary  of  the  results  obtained  in  the  experiments  in  which 
meats  were  cooked  by  dry  heat  is  given  in  the  following  table,  which 
includes  the  data  concerning  the  kind  of  meat  used,  the  time  of  cook- 
ing, and  the  apparent  losses  or  gains  of  the  different  nutrients 
expressed  as  percentages  of  the  total  amounts  of  the  corresponding 
nutrients  in  the  uncooked  meat  and  as  percentages  of  the  total 
quantity  of  meat  cooked. 

"Arch.  Ilyg.,  18  (1893),  p.  80. 
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Table  127. — Summanj  of  the  lossen  invoiced  in  the  coolcing  of  vieats  by  roasting,  broiling, 

sautting,  and  frying. 


Kind   of    meat  used  for 
coolcing. 

Amount 
taken. 

Fat  in 
cooked 
meat. 

Method  of  cooking. 

Kind. 

Total 
time. 

Tem- 
pera- 
ture 
at  be- 
gin- 
ning. 

Final 
cooking. 

No. 

ment 

No. 

Tem- 
pera- 
ture. 

Time. 

1770 

146 
155 

147 
156 

120 

152 
142 
151 

124 
119 

.    141 
150 

143 

Gram-1. 

960. 87 

l,frll.33 

Per.  ct. 
9.66 

9.87 

Pot  roast 

do........ 

h. 
3 

TO. 

°C. 

°C. 

M. 

1781 

do 

3 

1,004.10 

9.77 

Beef,  round 

Roast 

do 

1771 

1,104.40 

1,110.88 

9.50 
5.42 

1 
1 

249 
249 

193 
193 

45 

1782 

do 

45 

Average 

1,107.64 

7.46 

Veal,  leg 

Roast 

1660 

1,099.00 

4.65 

3 

Average  Nos.  1660, 
1771,  and  1782. 

Beef,  round 

1,104.76 

6.52 

Gas  broiled... 

Pan  broiled. . . 

.do 

1778 

062.97 
673. 91 
664.60 

7.64 

8.18 
5.83 

10 
10 
10 

1766 

do 

1777 

.  .do...   . 

Average    Nos.    1766 
and  1777. 

Beef,  rump 



669.26 

7.01 

Pan  broiled... 
do 

1674 

571. 12 
572. 72 

47.39 
5. 20 

13 
15 

1659 

Veal,  leg 

Average  Nos.  1659, 
1674, 1766,  and  1777. 

Beef,  round 

620.. 19 

16.65 

Saut^ed 

1 

1765 

670.51 
641.09 

9.88 
6.  .34 

10 
10 

1776 

do 

do 

Average 

6.55. 82 

8.11 

1 

Beef,  round 

Fried 

1 

1767 

666.11 

10.42 

10 

200 

160 

10 

Average  of  sill  l;eef 
samples. 

Average  of  all  veal 
samples. 

Average  of  all  beef 
and  veal  samples. 

1 

1 

i 

Cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Loss  or  gain  of  each  nutrient,  expressed  in  percentages,  of 
the  weight  of  the  luieooked  meat. 

Lab- 
ora- 
tory 

Water. 

Proteid. 

Organic 
extractives. 

Fat. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1770 

146 
155 

147 
1.56 

210 

Beef,  round 

Per  cent. 
-40.63 

-44.87 

Per  cent. 
-1-1.51 
-  .11 

Per  cent. 
-0.39 
-  .54 

Per  cent. 
-0.78 

-   .77 

Per  cent. 
-2.70 
+  .39 

Per  ct. 

-0.38 

1781 

do 

-  .49 

Average 

-42.75 

+  .70 

-  .47 

-  .78 

-1.16 

-   .44 

1771 

- 16. 03 
-15.53 

-   .07 
+  .86 

-  .05 

-  .34 

-  .44 

-  .33 

-  .23 

-  .35 

-  .09 

1782 

do 

-  .11 

-15.78 

+  .40 

-   .20 

-   .39 

-  .29 

-  .10 

Veal,  leg 

Average     Nos.    1660, 
1771,  and  1782 

1660 

-22.41 

-1-  .,39 

-   .04 

+  .10 

-   .38 

-   .04 

-17.99 

+   .39 

-   .14 

-   .22 

-   .32 

-  .08 

11480— No.  162—06- 
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Table  127. — Summary  of  the  losses  involved  in  the  cooking  of  meats  hy  roasting,  broiling, 
sauteing,  and  frying — Continued. 


Cook- 
ng  ex- 
peri-    ] 
meni- 
No. 

<.ind  of  meat  used  for  cooking. 

Loss  or  gain  of  each  nutrient,  expressed  in  percentages,  of 
the  weight  of  the  uncooked  meat. 

Lab- J 
ora- 
tory 

Water. 

Proteid. 

Organic 
extractives. 

Fat. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1778 

152 
142 
151 

124 
119 

141 

Per  cent. 
-18.12 
-15.07 
-20.26 

Per  cent. 
+  0.29 
+  .69 
+  1.29 

Per  cent. 
+0.02 
+  .04 
+  .06 

Per  cent. 
-0.05 

-  .29 

-  .01 

Per  cent. 
+  1.45 
-1.31 
-   .21 

Per  ct. 
-0.08 

1766 

1777 

do             

-  .07 

do 

-  .09 

Average  Nos.  1766  and 
1777 

-17.67 

+  .99 

+  .05 

-  .15 

-  .76 

-  .08 

1674 

-.34.54 
-29.98 

+  .19 
+  .61 

+   .03 
-   .15 

-  .02 

-  .09 

-1.80 
-  ..36 

+  .02 

16.59 

-  .10 

Average     Nos.     1659, 
1674,  1766,  and  1777... 

-24.96 

+  .70 

-  .01 

-   .10 

-  .92 

-  .06 

176.-, 

-1.5.84 
-16.11 

+  1.05 
+  .86 

-   .01 
+  .05 

-  .30 

-  .02 

+  .20 
+  .53 

-  .06 

1776 

l.JO 

do 

-  .09 

- 15. 98 

+  -.96 

+  .02 

-   .16 

+  .37 

-  .08 

143 

1767 

-29.06 

+  1.55 

-   .03 

-   .44 

-  .78 

-  .05 

Average   of    all    beef 
samples 

-24.19 

+  .74 

-  .11 

-   .32 

-  .64 

-  .14 

Average   of    all   veal 

-26.20 

+  .50 

-   .10 

+  .01 

-  .37 

-  .07 

Average  of  all  beef  and 
veal  samples 

-24.50 

+  .70 

-   .10 

-   .27 

-  .43 

-   .13 

Cook- 
ing ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Loss  or 

gain  of  ni 
total  a 

itrients,  expressed  ii 
mounts  in  uncookec 

1  percentages,  of 
1  meat. 

Lab- 
ora- 
tory 

Water. 

Proteid 

Organic 
extractives. 

Fat. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1770 

146 

1.55 

147 
1,56 

120 

1.52 
142 
151 

124 
119 

141 
150 

Per  cent. 
-58.11 
-61.23 

Per  cent. 
+  8.39 
-   .57 

Per  cent. 
-33.13 

-47.83 

Per  cent. 
-44.95 
-55.14 

Per  cent. 
-33.20 
+  7.84 

Per  ct. 
-35.61 

1781 

do                   

-45.37 

-59.67 

+3.91 

-40.48 

-50.05 

-12.68 

-40.49 

1771 

-22.92 
-21.19 

-  .41 
+4.60 

-  .3.91 
-29.96 

-25.33 
-23.60 

-  2.80 

-  7.04 

-  8.03 

1782 

do                               

-10.40 

■ 

-22.06 

+  2.10 

-16.94 

-24.47 

-  4.92 

-  9.22 

Veal,  leg                      

- 

1660 

-29.66 

+2.18 

-  3.  .54 

+  7.17 

-  ■  9. 42 

-  3.89 

Average     Nos.     1660, 
1771,  and  1782 

1 

-24.59 

+2.12 

-12.47 

-13.92 

'     -  6.42 

-  7.44 

1778 

-24.72 
-21.56 
-27.64 

+  1.58 
+  3.85 
+6.88 

+  1.74 
+  3.52 
+  5.59 

-  3.66 
-16.90 

-  .86 

.     +29.  .55 
- 16. 10 
-  4.23 

-  6.92 

1766 

do                          

-  6.16 

1777 

.do 

-  8.15 

Average  Nos.  1706  and 
1777. 

-24.60 

+5.37 

+  4.56 

-  8.88 

-10.17 

-  7.16 

1674 

Beef,  rump 

-66.10 
-39.69 

+  1.37 
+  3.36 

+  4.51 
-14.22 

-  2.58 
-6.37 

-  5.57 

-  9.10 

+  2.84 

1659 

-  8.73 

Average     Nos.      1659, 
1674,1766,  and  1777.. 

-,38.75 

+  3.87 

-     .15 

-  6.68 

-  8.75 

-5.05 

1765 

-22.64 
-21.98 

+  5.87 
+4.60 

-  1.14 
+  4.01 

-17.50 
-   1.45 

1     +  2.40 
j     +10.74 

-  6.05 

1776 

do 

-  8.01 

Average 

-22.31 

+  5.24 

+   1.44 

-  9.48 

+  6.57 

-  7.03 

=    ■ 

179 


Table  127. — Sitntmary  of  the  losfies  involved  in  the  cooking  of  meats  hy  roastintj,  broiling, 
sauteing,  and  frying — Continued. 


Cook- 
ing ex- 
peri- 
ment 

No. 

Kind  of  meat  used  for  cooking. 

Loss  or  gain  of  nutrients,  expressed  in  percentages,  of 
total  amounts  in  uncooked  meat. 

Lab- 
ora- 
tor V 

Water. 

Per  cent. 
-41.56 

Proteid. 

Organic 
extractives. 

Fat. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Ash. 

1767 

113 

Per  cent. 
+8.64 

Per  cent. 
-  2.93 

Per  cent. 
-25. 17 

Per  cent. 
-  9.58 

Per  ct. 
-  4.53 

Average    of    all     beef 

-35.42 

+4.07 

-  9.05 

-19.74 

-  6.43 

-12.66 

Average    of    all    veal 

-34.68 

+2.77 

-  8.88 

+     .40 

-  9.26 

-  6.31 

Average  of  all  beef  and 

-35.31 

+3.87 

-  9.02 

-le.fri 

-  6.87 

-11.68 

Examination  of  tliis  table  shows  that  in  tlio  ca.so  of  two  pot  roasts 
the  av('rati;c  lo.ssos  oxpivssed  as  jHTccntaji^os  of  the  sovoral  nutrients 
originall}'  present  were:  59.67  per  cent  water,  40.48  percent  nitrog- 
enous extractives,  50.05  per  cent  nonnitrogenous  extractives,  12.68 
per  cent  fat,  and  40.49  per  cent  ash.  There  was  an  apparent  gain  of 
3.91  per  cent  of  proteid. 

The  average  losses  in  the  three  roasting  experiments  were:  24.59 
per  cent  water,  12.47  per  cent  nitrogenous  extractives,  13.92  per  cent 
nonnitrogenous  extractives,  6.42  per  cent  fat,  and  7.44  per  cent  ash. 
Here  again  there  was  an  apparent  gain  in  the  amount  of  proteid  which 
amounted  to  2.12  per  cent. 

The  losses  occurring  in  the  single  test  in  which  meat  was  broiled 
over  a  gas  flame  were  as  follows:  24.72  per  cent  water,  3.66  per  cent 
nonnitrogenous  extractives,  and  6.92  per  cent  ash.  In  this  experi- 
ment there  was  an  apparent  gain  in  the  proteid,  nitrogenous  extract- 
ives, and  fat  amounting  to,  respectively,  1.58,  1.74,  and  29.55  per  cent 
of  the  total  quantity  of  each  of  these  nutrients  in  the  uncooked  meat. 

In  the  four  pan-broiling  experiments  the  average  losses  were :  38.75 
per  cent  water,  0.15  per  cent  nitrogenous  extractives,  6.68  per  cent 
nonnitrogenous  extractives,  8.75  per  cent  fat,  and  5.05  per  cent  ash. 
There  was  an  apparent  gain  of  3.87  per  cent  proteid. 

In  the  two  experiments  in  which  the  meat  was  sauteed  the  average 
losses  were:  22.31  per  cent  water,  9.48  per  cent  nonnitrogenous 
extractives,  and  7.03  per  cent  ash.  Again  there  was  an  apparent 
gain  of  proteid  amounting  to  5.24  per  cent,  and  also  an  apparent 
gain  of  nitrogenous  extractives  and  fat  amounting  to  1.44  and  6.57 
per  cent,  respectively. 

In  the  single  experiment  in  which  the  meat  was  fried  the  average 
losses  were:  41.56  per  cent  water,  2.93  percent  nitrogenous  extract- 
ives, 25.17  per  cent  nonnitrogenous  extractives,  9.58  per  cent  fat, 
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and  4.53  per  cent  ash.     There  was  an  apparent  gain  of  S.G4  per  cent 
proteid. 

It  is  evident  from  the  figures  under  discussion  that  a  considerable 
loss  in  weight  results  from  each  of  these  methods  of  cooking  meats. 
Tliis  is  due  chiefly  to  the  evaporation  of  water,  but  there  are  also  in 
all  instances  small  losses  of  total  food  nutrients.  Judging  from  the 
limited  data  here  available  the  losses  resulting  when  meat  is  cooked 
as  a  pot  roast  are  much  greater  than  those  which  occur  in  roasting, 
gas  broiling,  pan  broiling,  sauteing,  and  frying,  and  the  losses  which 
take  place  when  meats  are  cooked  })y  roasting  are  apparently  greater 
than  those  in  l)roiling,  sauteing,  and  frying.  The  losses  noted  in  con- 
nection with  the  roasting,  pan  broiling,  and  sauteing  experiments 
agree  in  general  with  those  obtained  in  previous  experiments «  in 
which  meats  were  cooked  by  these  methods. 

In  all  the  roasting,  broiling,  sauteing,  and  frying  experiments  here 
reported  there  was  an  apparent  gain  of  proteid  matter  during  the 
cooking,  and  in  a  few  cases  there  was  apparently  a  small  gain  of  the 
nitrogenous  extractives  and  also  of  fat,  even  where  the  latter  had  not 
been  added  either  before  or  during  the  cooking.  It  is  plainly  evident 
that  cooking  according  to  these  methods  could  not  add  nutritive 
material  to  the  meat  except  where  fat  was  added  in  the  pot  roasting, 
sauteing,  and  frying  experiments.  With  the  knowledge  at  present 
available  concerning  the  nature  of  the  changes  resulting  in  cooking,  it 
is  not  easy  to  account  for  this  apparent  gain  of  fat  and  nitrogenous 
substances  which  occurs  during  the  cooking  of  meats  by  those 
methods.  This  question  is  being  further  studied  in  connection  with 
these  investigations. 

Attention  should  be  called  to  the  comparatively  small  losses  which 
take  place  when  meats  are  cooked  b}^  dry  heat  compared  with  those 
wliich  occur  when  the  cooking  is  done  in  hot  water.  The  average  losses 
resulting  in  the  13  experiments  in  which  the  meats  were  cooked  by  dry 
heat,  expressed  in  percentages  of  the  total  amount  of  each  constituent 
in  the  meat,  were  as  follows:  35.31  per  cent  water,  9.02  per  cent 
nitrogenous  extractives,  16.64  per  cent  nonnitrogenous  extractives, 
6.87  per  cent  fat,  and  11.68  per  cent  ash.  There  was  appurently  an 
average  gain  of  3.87  per  cent  of  proteid. 

The  average  losses  occurring  in  the  3 1  experiments  in  which  the  meat 
was  cooked  in  hot  water,  expressed  in  percentages  of  the  total  amount 
of  each  constituent  of  the  meat,  were  as  follows:  54.45  percent  water, 
3.18  per  cent  proteid,  71.81  per  cent  nitrogenous  extractives,  72.13 
per  cent  nonnitrogenous  extractiA^es,  17. 50. per  cent  fat,  and  62.55  per 
cent  ash.  It  is  thus  evident  that  the  losses  of  nutritive  constituents 
which  occur  in  cooking  meats  in  hot  water  are  several  times  greater 
than  those  resulting  when  meats  are  cooked  by  dry  heat. 

oU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141. 
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Theso  difToroncps  bctwoon  llu'  lassos  occiirriiifx  wlioii  meats  are 
cooked  with  and  willioii)  eoiitaet  with  hot  water  are  also  jjlaiidy 
notieeahle  w  hen  the  results  are  calculated  to  the  basis  of  the  \vei»:;ht  of 
the  unco()ked  meats.  The  average  losses  residting  in  the  1.'^  experi- 
ments in  which  the  meats  were  cooked  by  dry  heat  thus  expressed 
were:  24.50  per  cent  water,  0.10  per  cent  nitrogenous  extractives, 
0.27  per  cent  nonnitrogenous  extractives,  0.43  per  cent  fat,  and  0.13 
per  cent  ash.     The  apparent  gain  of  proteid  was  0.70  per  cent. 

The  average  losses  resulting  in  the  31  boiling  experiments,  expressed 
in  percentages  of  the  weight  of  the  uncooked  meats,  were  3!). 09  per 
cent  water,  0.63  per  cent  proteid,  0.S3  per  cent  nitrogenous  extract- 
ives, 1.07  per  cent  nonnitrogenous  extractives,  1.26  per  cent  fat,  and 
0.61  per  cent  ash. 

These  conclusions  are  in  accord  with  those  on  page  140,  drawn  from 
the  composition  of  the  cold-water  extracts  of  meat  cooked  in  differ- 
ent wa3s,  that  cooking  meat  by  dry  heat  retains  more  of  the  nutri- 
tive material  than  cooking  it  in  hot  water. 

A  STUDY  OF  MEAT  BROTHS  AND  SOUPS. 

In  connection  with  the  nutrition  investigations  upon  meats  carried 
on  under  the  du-ection  of  this  Office"  a  large  amount  of  luipublished 
data  upon  the  chemical  composition  and  nutritive  value  of  meats, 
broths,  and  soups  has  been  accumulated.  Since  the  available  data 
regarding  the  composition  and  true  nutritive  value  of  meat  broths  and 
soups  are  as  yet  quite  meager,  it  has  been  thought  l)est  to  present  this 
material  in  connection  with  this  bulletin.  Past  investigations  have 
shown  in  a  general  w^ay  that  meat  broths  and  soups  contain  as  a  rule 
onl}^  small  quantities  of  true  nutritive  material,  consisting  of  a  por- 
tion of  the  nitrogenous  and  nonnitrogenous  organic  extractives  (meat 
bases) ,  proteids,  fats,  and  mineral  substances  of  the  meat  from  which 
thej^  have  been  prepared.  The  true  nutritive  value  of  broths  is  still  a 
disputed  question,  because  a  considerable  proportion  of  their  solid 
constituents  are  composed  of  the  so-called  extractives,  such  as 
creatin,  creatinin,  organic  acids,  glycogen,  inosite,  and  unidentified 
organic  substances  and  inorganic  salts,  and  the  action  of  these 
materials  upon  the  animal  body  is  not  yet  well  understood.  It  seems 
probable,  however,  that  these  extractives  have  little  true  nutritive 
value  and  that  they  act  cMefly  as  stimulants  to  the  body  or  to  the 
process  of  digestion. 

The  extended  investigations  of  Pawlow^  ^  and  his  associates  show 
that  the  importance  of  meat  extractives  as  stimulants  to  the  secretion 
of  normal  gastric  juice  can  hardly  be  overestimated.     These  bodies 

oU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  102  and  141 
6  The  Work  of  the  Digestive  Glands.     London,  1902. 
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were  found  to  be  much  more  active  gastric  stimulants  than  sugar  \\dth 
water  or  any  of  the  other  foods  or  food  accessories  tested.  It  seems 
apparent,  further,  that  the  stimulation  of  the  flow  of  gastric  juice  by 
the  specific  character  of  the  food  eaten  is  a  normal  and  inijiortantpart 
of  digestion. 

If  Pawlow's  views  are  correct,  and  they  are  supported  by  a  very 
large  amount  of  experimental  work  of  a  high  order,  they  furnish  an 
explanation  of  the  belief  long  held  by  many  that  soup  and  l)rotli  have 
a  value  in  dietetics  out  of  proportion  to  the  nutritive  material  they 
supply,  and,  indeed,  they  offer  an  explanation  of  the  value  of  savory 
foods  in  general. 

In  connection  with  the  work  here  reported  it  is  interesting  to  sum- 
marize the  more  important  investigations  of  the  composition  of  soup 
and  broth  wliich  have  been  found.  For  the  purpose  of  studying  the 
composition  of  broth,  Konig  **  and  associates  prepared  a  meat  broth 
from  500  grams  of  beef  and  189  grams  of  veal  bones  by  the  ordinary 
household  method.  They  obtained  543  cubic  centimeters  of  strong 
broth  or  soup,  which  upon  analysis  gave  the  following  results:  Water, 
95.18;  total  dry  substance,  4.82;  proteid,  1.19;  fat,  1.48;  extrac- 
tives,. 1.83,  and  total  nitrogen  0.19  per  cent.  A.  Payen^  prepared 
tlu-ee  soups  from  meat  and  bones,  using  as  flavoring  materials  salt, 
vegetables,  and  spices.  These  broths  were  anal3^zed  with  the  follow- 
ing average  results:  Water,  97.73;  total  dry  residue,  1.26;  organic 
matter,  1.31,  and  salt,  0.96  per  cent. 

Mrs.  Ellen  H.  Richards  and  Mrs.  Mary  H.  AbelMn  1889  and  1900 
prepared  and  studied  the  composition  of  various  kinds  of  broths. 
The  following  table  gives  the  results  of  their  analyses : 

Table  128. — Composition  of  brotlis,  heef  tea,  etc. 


Kind. 


Beef  juice  from  meat  slightly  broiled 
and  pressed  (round) 

Beef  juice  from  meat  slightly  broiled 
and  jiressed  (neck) 

Beef  tea ,  chopped  l)eef  heated  in  bot- 
tle without  water 

Beef  tea,  New  England  Hospital, 
with  water 

Beef  tea,  with  equal  weight  of  water 
two  hours  at  7U°  C,  then  boiled 
two  hours 

Beef  tea,  with  twice  its  weight  of 
water  two  hours  at  70°  C,  then 
two  hours  at  85°  C 

Beef  broth.  New  England  kitchen, 
average  of  20  analyses 


Meat. 


Per  ct. 
20.8 


21.9 
20. 4 


Total 
soUds. 


Per  ct. 
11.9 

0.9 

7.91 

3.23 


3.53 


Solids, 
juice 
filtered 
before 
coagu- 
lation. 


Per  ct. 
10.8 


Solids, 
juice 
filtered 
after 
coagu- 
lation. 


Per  ct. 
4.93 

4.72 

5.72 

2.55 


Coagu- 
lable 
albu- 
min. 


Per  ct. 
0.97 

5.18 

2.19 

.08 


Extract 

of 

meat. 


Per  ct. 
3.90 


3. 50 
2.09 


Salts 
or  ash. 


2. 02 
4.40 


Per  ft. 


1.30 


aCheraic  der  Menschlichen  Nahrungs-  und  Gcnussmittel.    4.  ed.,  II,  p.  1445. 

ft  Substances  Alimentaires,  1805,  p  97. 

cV.  S.  Dept.  Agr.,  Ollicc  of  Experiment  Stations  Bui.  21,  p.  92. 
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From  tlie  work  al)ove  mentioned  it  is  apparent  that  the  amount  of 
solids  ill  moat  broths  is  <!;enorally  very  small.  The  analyses  of  meat 
broths  made  by  us  conlirm  this  conclusion.  The  I'ollowin^i;  tables 
sunnnarizo  the  results  of  the  analyses  of  the  broths  made  in  con- 
nection with  these  nutrition  investigations  since  1898.  Table  129 
gives  the  weight  of  each  nutrient  actually  found  by  analysis  in  the 
clear  filtered  broths  and  in  the  suspended  matter  in  the  original 
broth. 

Table  129. — Cmnposition  of  the  clear,  filtered  broths  and  the  solid  matter  in  the  broths. 


Broth 
from 
meat, 
labo- 
ra- 
tory 
No. 


Total  nutrients  in  clear  broth. 


Ex-    Weight  — 
peri-    of  un- 
monl  cooked 
No.     meat. 


Total  nutrients  in  suspended 
matter  in  broth. 


892... 

893... 

771a. . 

771b.. 

894... 

895... 

1027.. 

1097.. 

777a.. 

777b.. 

779a.. 

779b.. 

781a.. 

781b.. 

809a.. 

809b.. 

820a.. 

820b.. 

823a.. 

823b.. 

1091 . . 

1092.. 

1093.. 

1094.. 

1095.. 

1096.. 

1098.. 

1099.. 

1146.. 

1147.. 

1158.. 

1159.. 

1160.. 

1161.. 

1162.. 

1163.. 

1169.. 

1170.. 

1171.. 

1172.. 

1173.. 

1174.. 

1175.. 

1176.. 

1177. 

1178 . . 

1179.. 

1180. 

1181. 

1182. 

1183.. 

1184. 

1205. 

1206 . . 

1211.. 

1212. 

1242. 

1243. 

1368.. 

1369 . . 


Grams. 

1,220.3 

1,477.8 

705.5 

660.8 

433.2 

2,080.6 

2,141.3 

1,139.5 

825.8 

739.5 

750.0 

660.5 

657.0 

755.8 

742.8 

686.6 

915.1 

837.3 

798.1 

944.5 

1,383.1 

1,409.6 

2, 120. 1 

2,193.9 

1,211.8 

1,152.6 

1,017.1 

1,740.5 

713.6 

2,323.1 

1,380.2 

1,435.9 

1,715.9 

1,825.8 

2,393.2 

2,729.8 

1,806.4 

1,923.6 

1,523.7 

1 , 765. 0 

1,838.5 

1,608.5 

1,882.7 

2,016.7 

1,774.2 

2,334.7 

964.7 

1,284.2 

1,648.3 

1,939.1 

912.8 

1,268.1 

1,237.9 

1,210.2 

2,141.1 

1,529.9 

2,108.6 

1,128.0 

500.0 

2,500.0 


Pro- 
teid. 


Grams. 
1.273 
2.436 
.370 
.605 
.542 
2.473 
2.780 
1.460 
2.208 
2.604 
2.964 
2.824 
2. 170 
2.224 
1.072 
.812 
2.203 
3.385 
.890 
1.390 
1.440 
1.930 
1.680 
1.090 
1.470 
1.890 
1.990 
2.790 
.875 
2. 085 
1.060 


Organic  extractives. 


Nitrog- 
enous. 


Grams. 
6.  ,500 
7.375 
5.505 
5.010 
3.869 

15.305 

18.364 
7.960 
5.5l» 
5.624 
5.480 
5. 256 
4.416 
5.052 
5.376 
5.452 
4.005 
4.750 
6.215 
6.940 
8. 246 
7.037 
5.189 
3.915 
8.913 
8.429 
6.268 
8. 766 
4.910 

12.745 
6.408 


Non- 
nitrog- 
enous. 


Total. 


1.144 

3.864 

1.217 

5.212 

2.470 

6.487 

2.825 

5.943 

2.090 

6.374 

2.190 

5.815 

1.260 

6.272 

1.220 

6. 535 

1.950 

5.058 

.980 

5.288 

.850 

6.195 

.960 

6.914 

6.193 

7.966 

7.583 

9. 102 

1.424 

5.923 

2.489 

7.044 

5.710 

7.949 

6.670 

7.096 

1.030 

4.051 

1.750 

4.715 

.970 

6.938 

1.090 

9.595 

3.090 

10.811 

2.510 

10.284 

2.250 

8.658 

1.700 

6.757 

1.080 

4.178 

7.670 

16.783 

Grams. 
7.933 
9.405 
7.411 
7.050 
5.088 
21.025 
16.0.56 
9.600 
7.536 
7.0(i8 
6.864 
6.832 
6.714 
7.448 
7.392 
7.612 
5.507 
6.955 
7.890 
9.055 
10.894 
9.153 
7.301 
7.415 
12.717 
11.561 
10.032 
13.324 
6.575 
16.905 
9.799 


6.009 
8.095 
9.091 
8.465 
8.516 
7.295 
8.378 
9.385 
7.232 
7.732 
8.045 
9.206 
11.191 
11.652 
7.463 
9.982 
13.291 
10.914 
7.949 
9.525 
9.159 
12.  496 
12. 874 
12. 586 
9.902 
7.380 
4.905 
17.204 


Grams 
14. 493 
16.780 
12.916 
12.060 

8.957 
36. 330 
34.420 
17.560 
13. 104 
12.692 
12.344 
12. 088 
II.  130 
13.100 
12.768 
13.064 

9.512 
11.705 
14.105 
15.995 
19. 140 
16.  1!K) 
12.490 
11.330 
21.630 
19.990 
16.300 
22.090 
11.485 
29.  (>50 
16. 207 


Ash. 


Total 
nutri- 
ents. 


9.873 
13.307 
15.578 
14. 408 
14. 890 
13.110 
14. 650 
15.920 
12.290 
13. 020 
14. 240 
16. 120 
19. 157 
20. 754 
13.386 
17.026 
21.240 
18.010 
12. 000 
14.240 
16. 097 
22. 091 
23. 685 
22. 870 
18.560 
14. 137 

9.083 
33.987 


Grams. 
5.464 
6.140 
4.044 
3.875 
3. 170 
12.326 
11.620 
5.430 
5.016 
4.576 
4.832 
4.432 
4.010 
4. 760 
4.576 
4. 4lK) 
3.365 
3.920 
4.605 
5.185 
6.320 
5.380 
4.290 
3.390 
7.400 
6.630 
4.990 
6.830 
3. 623 
10.171 
4.818 
9.153 
2.997 
3.998 
4.637 
4.390 
4.490 
4.010 
5.230 
5.210 
4.000 
3.830 
4.880 
5.550 
6.053 
7.008 
4. 045 
4.805 
6.310 
5.890 
3.520 
4.230 
5.550 
7.210 
8.590 
8.440 
7.210 
5.330 
3.070 
12.340 


Grams. 
21.230 
25. 356 
17.330 
l(i.  540 
12. 669 
51.129 
48.820 
24.450 
20.388 
19.872 
20. 140 
19.344 
17.316 
20. 084 

18.  416 
18. 336 
15. 080 
19.010 

19.  600 
22.570 
26.900 
23.500 
18.  4(» 
15.810 
30. 560 
28.510 
23.280 
31.710 
15. 983 
41.906 
22.085 
41. 150 
14.014 
18. 522 
22.  685 
21.623 
21.470 
19.310 
21.140 
22. 350 
18. 240 
17. 830 
19.970 
22. 630 
31.403 
35. 345 
18. 855 
24. 320 
33. 260 
30. 560 
16. 540 
20. 220 
22.610 
30. 400 
35. 370 
33. 820 
28. 020 
21.170 
13.240 
53.990 


Pro- 
teid. 


Grams. 
1.111 
1.576 

-  1.757 
1.936 
.382 
1.713 
1.3.50 
l.(HK) 

.aw 

.387 

.441 

.495 

.422 

.  466 

.334 

.277 

4.419 

5.243 

2.021 

1.832 

.570 

.440 

1.670 

.910 

.970 

.  .590 

.330 

2.170 

.185 

.652 

.690 

1.342 

1.066 

.615 

1.178 

..552 

.770 

.450 

1.290 

.590 

.730 

.650 

.210 

.510 

1.107 

1.351 

.658 

1.205 

.910 

1.500 

.300 

.680 

.650 

.480 

.750 

1.150 

1.480 

.840 

1.520 

14. 430 


Fat. 


Grams. 

9.533 

12.623 

5.586 

7.600 

.958 

2.979 

10.190 

2.880 

6.810 

6.722 

8.147 

4.668 

5.734 

3.344 

8.134 

5.082 

1.333 

1.652 

.975 

4.846 

11.740 

9.530 

17. 860 

25.910 

20. 370 

20.190 

31.710 

30.750 

4.312 

8.854 

2.579 

14. 152 

89. 812 

154. 161 

19.  760 

8.471 

51.970 

55. 700 

7.060 

14.  750 

8.490 

72.810 

26. 770 

38.  420 

13. 832 

2.908 

79.  584 

68.266 

2.390 

1.170 

41. 100 

88. 140 

.750 

.630 

.650 

4.860 

1.500 

2.690 

.780 

3.990 


Ash. 


Gvi. 
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Table  129.— Composition  of  the  clear  filtered  broths  and  the  solid  matter  in  the  broths — 

Continued. 


Broth 

~ 

Total  nutrients  in  clear  broth. 

Total  nutrients  in  sus 
matter  in  broth 

pended 

from 

EX 
pen- 

Weight 
of  un 

meat 
labo- 

Organic extractives. 

ment 
No 

cooked 
meat 

Pro- 
teid. 

Ash. 

Total 
nutri- 
ents. 

Pro- 
teid. 

Fat. 

Ash. 

Total 
nutri- 
ents. 

ra- 
tory 

No 

Nitrog- 
enous. 

Non- 
nitrog- 

Total. 

enous. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Grams. 

Gram. 

Grams. 

1370 . . 

01 

500.0 

0.990 

4.115 

5.225 

9.340 

3.350 

13. 080 

1.720 

6.300 

8.030 

1371.. 

02 

2,500.0 

2.580 

20. 077 

24.589 

45.200 

15.380 

03. 220 

10. 600 

33. 130 

43. 730 

137ti.. 

63 

520.8 

2.570 

2. 900 

3.336 

6.242 

2.800 

11.670 

1.330 

.260 

1.590 

1377.  . 

04 

2,384.5 

7.800 

11.801 

13.819 

25. 020 

9.480 

42.900 

6.690 

3.050 

9.740 

137S.. 

Co 

501.4 

.470 

3.8!8 

4. 104 

7.922 

3.230 

11.620 

.210 

5.520 

5.730 

137'.> .  . 

(.i; 

2,502.6 

2.720 

15. 7f)9 

20.305 

30. 104 

10. 470 

49. 300 

3.960 

15.700 

19.600 

13M).  . 

17 

500.0 

.890 

2.317 

1.179 

3.490 

3.270 

7. 650 

5.110 

.970 

6. 080 

13S1  .  . 

(.S 

2,500.0 

9.380 

i7.C38 

20.542 

38. 180 

11.800 

59. 300 

11.010 

3.600 

14. 070 

13.SL'.. 

(.',) 

500. 0 

.300 

4.718 

5.531 

10. 249 

3. 210 

13. 700 

.  400 

4.010 

4.470 

13S3 .  . 

70 

2,. 500.0 

1.440 

21.938 

26.290 

48. 228 

15.350 

04. 920 

17. 100 

22. 170 

39.280 

Kis-i .  . 

71 

500.0 

2.230 

3.439 

4.039 

7.478 

2.430 

12. 140 

2.490 

.430 

2.920 

13cSo .  . 

72 

2,500.0 

4. 890 

10. 447 

11.670 

22.117 

7.820 

34.830 

11.190 

4.970 

16. 170 

1381).. 

73 

500.0 

.290 

3.990 

4.851 

8.841 

3.350 

12. 490 

1.780 

3.030 

4.810 

1387 .  . 

74 

2,500.0 

3. 100 

14.466 

10. 305 

24.771 

9.150 

37.090 

8.  000 

4.000 

13.260 

1039 .  . 

107 

1,000.0 

3.418 

8.877 

12. 501 

21.378 

6. 6()0 

31.455 

1.728 

7.418 

9.146 

1041  .  . 

108 

1,000.0 

2.184 

10.633 

13.590 

24.223 

7.520 

33.933 

4.240 

6.087 

"o.'oio' 

10.367 

1042 .  . 

109 

1,000.0 

1.726 

10.214 

13. 385 

23.599 

7.725 

33.050 

13.844 

5.935 

.008 

19. 786 

1043 .  . 

110 

1,000.0 

4.063 

8.759 

10.916 

19. 075 

6.375 

30.113 

2.121 

8.476 

10.597 

1044 .  . 

111 

1,000.0 

2.201 

9.102 

11.954 

21.110 

6.994 

30.311 

3.437 

8.501 

11.938 

1645 .  . 

112 

1,000.0 

1.476 

9.903 

12.  667 

22. 570 

7.235 

31.280 

6.529 

11.421 

17.949 

1046 .  . 

113 

1,000.0 

2.318 

9.177 

11.944 

21.121 

7.381 

30.819 

6.744 

7.000 

13.  744 

1052 .  . 

114 

1,000.0 

5.440 

6.683 

9.582 

16.265 

5.080 

26.785 

1.372 

.683 

".'613' 

2.068 

1053 .  . 

115 

1,000.0 

2.740 

8. 465 

11.305 

19. 770 

6.240 

28. 750 

2.359 

.572 

2.930 

1054 .  . 

lie 

1,000.0 

4.046 

7.564 

11.366 

18. 930 

6. 220 

29. 195 

6.077 

1.883 

".'oii' 

7.977 

1058.. 

118 

1,000.0 

4.'528 

7.911 

9.597 

17.508 

0.320 

28. 355 

5.694 

4.975 

.009 

10.678 

1604 . . 

117 

1,000.0 

5.001 

7.774 

9. 124 

16.898 

6.150 

28.050 

1.356 

3.306 

.009 

4.671 

1065.  . 

121 
122 

700.0 
1,000.0 

4.670 
4.355 

20. 255 
23. 465 

"".'890' 

7.115 
64.807 

.024 
.018 

8.539 

1009.. 

"o.'iis' 

"5."oii' 

"'7.384" 

'ii'ggs' 

65.715 

Iti73.. 

123 

1,000.0 

3.220 

6.046 

8.549 

14.595 

4.965 

22. 780 

1.840 

03. 190 

.005 

65.041 

1703.. 

125 

1,000.0 

3.381 

8. 629 

10. 274 

18.903 

5.932 

28.216 

1.072 

23.585 

.007 

24.663 

1704.. 

126 

1,000.0 

8.749 

7.447 

9.400 

16.847 

5.260 

30. 856 

1.363 

30.  870 

.016 

32.250 

1707.. 

127 

1,000.0 

14.344 

1.396 

6.612 

8.008 

1.200 

23.552 

.270 

20. 161 

20.430 

1708.. 

128 

1,000.0 

5. 596 

1.211 

3.828 

5.039 

1.336 

11.971 

.245 

13.  436 

13.681 

1709.. 

129 

1,000.0 

.883 

.830 

1.480 

2.310 

.564 

3. 756 

.367 

75.  625 

".'665' 

75.997 

1710.  . 

130 

1,000.0 

2.266 

1.297 

1.692 

2.989 

1.064 

6.320 

.219 

126. 563 

.019 

126.801 

1720.. 

131 

1,000.0 

2.873 

9.486 

13.361 

22.847 

6.368 

32.088 

1.369 

12.641 

.021 

14.031 

1721 . . 

132 

1,000.0 

0.014 

8.807 

12.  740 

21.547 

5.896 

33. 456 

1.038 

11.348 

.011 

12.396 

1743.. 

133 

1,000.0 

3.  .500 

8.871 

11.099 

19.970 

6.200 

29.670 

.443 

4.565 

.010 

5.024 

1744.. 

134 

1,000.0 

2. 700 

8.678 

11.856 

20.534 

6.120 

29.420 

.554 

3.127 

.018 

3. 099 

1745.. 

135 

1,000.0 

3.309 

8.195 

10. 056 

18.851 

5.670 

27.830 

.980 

24. 789 

.027 

25. 796 

1740.. 

136 

1,000.0 

2.130 

8.351 

10.949 

19.300 

6.030 

27. 460 

1.324 

16.180 

.022 

17.526 

1754.  . 

137 

900.0 

1.559 

7.753 

9.506 

17.259 

5.340 

24. 159 

3.312 

7.771 

.037 

11.120 

1755.. 

138 

900. 0 

2.336 

8.007 

9.557 

17.564 

5.080 

25.580 

2.826 

14.530 

.020 

17.381 

1756.. 

139 

900.0 

1.530 

7.830 

9.528 

17.364 

5.490 

24.390 

1.334 

5.255 

.030 

6.618 

1757.. 

140 

900.0 

2.211 

8.029 

9.749 

17. 778 

5.700 

25. 689 

1.127 

5.839 

.022 

6.988 

1772.. 

145 

1,074.8 

1.785 

8.067 

8.957 

17.024 

5.570 

24.380 

.852 

4. 696 

.017 

5. 565 

1773.. 

144 

1,027.7 

1.497 

6.909 

7.544 

14. 453 

4.740 

20.690 

.572 

1.752 

.012 

2.337 

1783.. 

154 

1,052.2 

1.321 

7.702 

9.422 

17.124 

5.520 

23. 965 

1.299 

.015 

1784.. 

153 

1,098.3 

1.777 

8.067 

9.596 

17.663 

5.670 

25. 110 

.258 

"4.'i82' 

.003 

"4.' 437 

Composition  of  Complete  Meat  Broths. 

Table  130  for  the  experiments  of  1 898- 1903-,  and  Table  131  for 
1903-4  give  the  composition  of  the  original  complete  broths.  Since 
the  broths  varied  in  consistency,  it  was  necessaiy  to  reduce  them  to 
a  common  basis  before  the}^  could  be  accurately  compared.  Each 
broth  was  therefore  diluted  with  water  until  it  reached  the  density  at 
which  the  amount  made  from  100  grams  of  the  original  meat  would 
weigh  100  grams;  or,  what  is  the  same  thing,  the  point  at  which  the 
broth  made  from  1  pound  of  meat  would  measure  1.04  pints.  The 
kind  and  cut  of  meat  and  the  metliod  of  cooking  are  indicated  in 
the  tables,  which  hardl}'  need  further  explanation. 
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Tabi-K  \^.—Com'po.<fitinn  of  nriffinnl  comflele  broth.     {ResullK  of  erperimenis  made  in 

l,S<)S-li)0.i.) 

[CaUHilatud  to  the  basis,  100  grams  of  meat  give  100  grams  of  broth,  or  1  pound  of  moat  gives  1.04 

pints  of  broth.] 


1 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Amount 
taken. 

Fat  in 

cooked 

meat. 

Method  of  cooking. 

Labo- 
rato- 

Temperature. 

Dura- 

N'o.   , 

At  be- 
ginning. 

Durmg 
cooking. 

tion  of 
cooking. 

1 1.58 

31 
28 
28 

61 
69 

62 
70 

IS 
21 
23 
22 

65 
21 
73 
23 
22 
20 
20 

51 
48 
54 
18 

66 
19 

74 
19 

16 
16 
26 
26 
35 

27 
27 

29 
29 
30 
30 

Orams. 
1,380.20 
1,211.75 
1,152.63 

Per  cent. 
7.10 

7.27 
7.95 

°C. 
100 
100 
100 

°C. 

80-85 
100 
100 

Hours. 

UKI') 

.....do 

2 

lO^Mi 

.do.   ..             

2 

Average  Nos.  1095  and  1096  .  . 

Beef,  round,  lean,  J-inch  cubes 

do 

1,182.19 

7.61 

1370 
1382 

500.00 
500.00 

14.49 
12.39 

100 
100 

80-8.5 
80-85 

2 
2 

500.00 

13.44 

Beef,  round,  lean,  }-inch  cubes 

do 

1371 
1383   i 

2,500.00 
2,500.00 

12.70 
10.75 

100 
100 

80-&5 
80-85 

2 

2 

1 

2,500.00 

11.73 

Average  Nos.  1370, 1371, 1382, 
and  1383 

Beef,  round,  lean,  small  piece 

.do 

894 
779b 

433.20 
660.50 
686.00 
755.00 

2.70 
5.87 
6.34 
6.50 

100 
100 
100 
100 

80- Vi 
80-8.5 
80-85 
80-85 

2 
2 

809b 

do 

2 

781b 

do                            

2 

633.68 

5.35 

1 

Beef,  round,  lean,  small  piece 

.do .' 

1 

1378 
779u 

501.41 
7,50.00 
.500.00 
742.80 
657.00 
825.80 
739.50 

7.90 
8.98 
8.99 
9.40 
10.31 
10.52 
11.51 

100 

100 
100 
100 
100 
100 
100 

80-85 
80-85 
80-a5 
80-85 
80-85 
80-85 
80-85 

2 
2 

138() 

do 

2 

809a 

do                                       

2 

781a 

do.   ..                   

2 

777a 

do 

2 

777b 

do 

2 

673.79 

9.66 

1 

Average  Nos.  777a,  777b,  779a, 
779b,  781a,  781b,  809a,  809b, 
894   1378  and  1386 

1 

659.20 

8.09 

Beef,  round,  lean,  large  piece 

do 

1211 
1205 

2,141.09 
1,237.90 
2, 108. 62 
2,080.00 

1.78 
1.97 
3.45 
3.64 

100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 

2 
2 

1242 

do 

2 

895 

....do 

2 

1,891.90 

2.71 

Beef,  round,  lean,  large  piece 

.  ..do 

1379 
1027 

2,500.00 
2,141.25 
2,500.00 
1,139.48 

8.56 
8.38 
9.23 
10.  .53 

100 
100 
100 
100 

80-85 
80-85 
80-8,5 
80-8,5 

2 
2 

1387 

do 

2 

1097 

do 

2 

Average 

2,070.18 

9.18 

:... 

Average   Xos.  895,  1027,  1097, 
1205,   1211,   1242,    1379,   and 
1387 

1,984.04 

5.95 

Beef,  round,  fat 

892 

1,220.30 
1,477.80 
1,383.07 
1,409.64 
1,764.97 

19.99 
18.88 
12.84 
12.67 
15.45 

100 
100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 
80-85 

2 

893 

do 

2 

1091 

do 

2 

109'' 

do                                    

2 

1172 

do 

2 

Average 

1,451.16 

15.96 

1093 
1094 

Beef,  ' '  plate  boil , "  very  f a  t 

.do ." 

2, 120. 13 
2,193.89 

32.32 
35.49 

100 
100 

80-85 
80-85 

2 
2 

Average 

2,157.01 

33.90    

1098 

1,017.05 

1,740.51 

713. 60 

2,323.10 

12.54 
18.18 
7.74 
10.00 

100 
100 

100 
100 

80-85 
80-85 
80-85 
80-85 

3 

1099 

do       

3 

1146 

.   ..do 

3 

1147 

do                       

3 

Average 

1,448.  .56 

12.12 

1 

186 


Table  ISO.— Composition  of  original  com-plete  hrotJi.     {Results  of  experiments  made  in 

1898-1903)— Continued. 


Note.— Experiment  No.  31  not  included  in  average. 
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T.vni.K  IW. — Coin/M^sitioii  of  original  comfJete  broth.     {Results  of  experiments  made  in 


1 

*^      1 

Kind  of  meat  used  for 
cooking. 

Percentage  composition  of  original  complete  broth. 

6    '  0) 
z      ^ 

C 

i 
e 

gs 

o 

1 
■6 

1 

Organic  extract- 
ives. 

i 

Nitrogen. 

u 
o 

1 

o 

•i 

.a 

o 
o 

O  oj 

♦J  n 
Z,     j 

b    QQ 

c  o 

■i 

o 

■6 
o 

u 

PL, 

1 

ft 
§ 
^     1 

o 

1158  1 
1095 

31 

58 

Beef,  round,  lean 

do        

p.  ct. 

98. 16  ' 
95.72 

P.ct. 
1.84 
4.28 

P.ct.P.ct.] 
1).  13   0.47 
.20     .73  . 

p.ct. 

0.69  ' 
1.05 

P.ct. 
1.16 
1.78 

p.ct. 
0.20 

1.68  1 

P.ct. 

0.35 

62 

P.ct. 

0.021 
.032 
.035 

P.ct.  1 

0.151 

.234 

.234 

P.ct. 

0.172 

.266 

1096       2S 

.do         

95.72  1  4.28     .22  i  .73  | 

1.00     1.73  1  1.75  1  .58 

.269 

AverageNos.1095 
ami  1096 

Beef,    round,    lean,   J- 

95.72 

4.28     .21 

.73 

1.03 

1.76 

1.71     .60 

.034 

.234 

.268 

1370 

61 
69 

62 
70 

IS 

21 
23 
22 

65 

21 
73 
23 

22 
20 
20 

51 

48 
54 
18 

66 

19 
74 
19 

95.66     4.U 
96.36     3.64 

.MJ 

82 

1.05 
1.11 

1.87 
2.05 

1.26     .67 
.80     .64 

.086 
.024 

.263 
.301  ! 

.349 

1382 

do         

.15  !  .94 

.325 

96.01  '  3.99 

.35  1  .88  1 

1.08 

1.% 

1.03      .66 

.055 

.282 

.337 

Beef,   round,  lean,  J- 

1371 

j 

95.72  !  4.28     .53     .83 
95. 83     4. 17     .  74     .88 

.98 
1.05 

1.81 
1.93 

1.33 

.89 

.61 
.61 

.085 

.266 

.351 

1383 

do 

.118  1  .282 

.400 

Average 

95.78     4.23     .64 

.86  1  1.02 

1.87 

1.11 

.61 

.102 

.274 

.376 

AverageNo8.1370. 
1371.  1382.  and 
13&3 

95.89     4.11 

.49 

.87 

1.05 

1.91 

1.07 

.63 

.078 

.278 

.356 

894 
779b 

Beef,  roiuid,  lean,  small 
piece 

%.77 
96.29 
96.55 
96.84 

3.23 
3.71 
3.45 
3.16 

.21 
.50 
.16 
.36 

.89 
.80 
.79 
.75 

1.17 
1.03 
1.11 
.98 

2.06 
1.83 
1.90 
1.73 

.22 
.71 
.74 
.44 

.74 
.67 
.65 
.63 

.034 
.080 
.026 
.0.58 

.28,5 
.2,56 
.•253 
.240 

.319 
.336 

809b 

..do 

.279 

781b 

do               

.298 

Average 

Beef,  round,  lean,  .small 

96.61 

3.39 

.31  1  .81 

1.07  j  1.88 

..53 

.67 

.049 

.259 

.308 

1378 

96.54 

3.46     -14 

.76 
.73 
.80 
.72 
.67 
.67 
.76 

.82     1.58 
.92     1.65 
.97  '  1.77 
1.00     1.72 
1.02     1.69 
.91      1..08 
.%     1.72 

1.10 
1.09 
.61 
1.09 
.87 
.82 
.91 

64 
.64 
.67 
.62 
.61 
.61 
.62 

.022 
.072 
.066 
.030 
.064 
.0.54 
.064 

.243 
.2.34 
.2,56 
.231 
.214 
.214 
.243 

.265 

779a 

1386 

809a 

781a 

777a 

777b 

do 

'^'.VAo'/"^v/.'.'.'.'.'.'.'..'. 

do 

do 

do 

Average 

%.  17     3.83  !  .45 
96.54     3.46     .41 
96.38     3.62     .19 
%.43     3.  ,57     .40 
%.65     3.35     .34 
%.35  '  3.65  1  .40 

.:W6 
.,322 
.261 
.278 
.268 
.307 

96.44  [  3.56 

.33 

.76 

.94  1  1.67 

.93 

.63 

.053 

.234 

.287 

AverageNo9.777a, 
777b,779a,  779b, 
781a. 7Slb,809a, 
809b,  ,S94,  1378, 
and  1386 

Beef,  round,  lean,  large 
piece  

%.49 

3.50 

.32 

.76 

.99 

1.75 

.78 

.65 

.052 

.243 

.294 

1211 

98.28 
98.06 
98.53 
97.31 

1.72 
1.94 
1.47 
2.69 

.18 
.13 
.18 
.21 

.51 
.56 
.41 
.74 

.60 

.74 

.47 

1.01 

1.11 
1.30 

.88 
1.75 

.03 
.06 
.07 
.14 

.40 
.45 
.34 
.59 

.029 
.021 
.029 
.034 

.163 
.179 
.131 
.237 

.192 

1205 
1242 
895 

do 

do 

do 

.200 
.160 
.271 

98.04 

1.96 

.18 

.56 

.71 

1.26 

.08 

.45 

.028 

.178 

.206 

Beef,  round,  lean,  large 

piece 

do 

do 

do 

Average 

1379 

1027 
1.387 
1097 

97.24 
97.18 
97.99 
97.51 

2.76 
'2.82 
2.01 
2.49 

.27 
.20 
.47 
.22 

.63 

.86 
.58 
.70 

.81 
.74 
.41 
.84 

1.44 

1.60 

.99 

1.54 

.63 

.48 
.18 
.25 

.42 
.54 
.37 
.48 

.043 
.032 
.075 
.035 

.202 
.276 
.186 
.224 

.245 
.308 
.261 
.259 

97.48 

2.52 

.29     .69 

.70 

1.39 

.39 

.45 

.046 

.222 

.268 

Average  Nos.  895, 
1027,  1097,  1205, 
1211,  1242,  1,379, 
and  1387 

97.76 

2.24 

.23 

.63 

70 

1.33 

.23 

.45 

.037 

.200 

.237 
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Table  \^.— Composition  of  original  complete  broth.     {Results  of  experiments  made  in 
1898-1903)~Coni\nued. 


i 

C 

1 

Kind  of  meat  used  for 
cooking. 

Percentage  composition  of  original  complete  broth. 

6 
'A 
>. 
o 

1 

o 

a 

o 

■d 
'S 

s 

Organic  extract- 
ives. 

■§ 

m 
< 

Nitrogen. 

be 

.rH    ID 

do 

gg 

"3 
o 

'53 
+^ 
o 
u 

1 

a 
o 

1 
o 

892 
893 

16 
16 
26 
26 
35 

27 
27 

29 
29 
30 
30 

32 

32 
33 
33 
34 
34 

38 
38 
40 
40 

39 
39 
41 
41 

36 
36 
37 
37 

31 
48 
51 
54 

24 

24 

63 
71 

Beef,  round,  fat 

.do        

P.ct. 
97.39 
97.32 

P.ct. 
2.61 
2.68 

P.ct. 

0.20 
.27 
.14 
.17 
.10 

p.ct. 
0.53 

.50  i 
.60  i 
.50 
.37 

p.ct. 

0.65 
.64 
.80 
.65 
.53 

P.ct. 

1.18  ' 
1.14 

P.ct. 

0.78 
.85 

P.ct. 

0.45 
.42 
.45 
.38 
.30 

P.ct. 

0.032 
.043 

P.ct. 

0. 170 
.160 

P.ct. 

0.202 

.203 

1091 

....do 

97. 16     2. 84 
97.63     2.37 
97.86     2.14 

1.40       .85 

1.15       .67 

.90       .84 

.022     .192 
.027     .160 
.016     .119 

.214 

1092 

do                     

.187 

1172 

do                  

.13c 

Average 

Beef,"  plate  boil,"  very 
fat 

97.47     2.53 

.18 

.50 

.65 

1.15       .80 

.40 

.028 

.160 

.188 

1093 

98.21 
98.06 

1.79 
1.94 

.16 
.09 

.24 
.18 

.35 
.34 

.59 
.52 

.84 
1.18 

.20 
.15 

.026 
.014 

.077 
.058 

.103 

1094 

do 

Average 

.072 

98. 13 

1.87 

.13 

.21 

.35 

.56 

1.01 

.18 

.020 

.068 

.088 

1098 
1099 

Beef,  round,  rallier  fat 
do 

94.56  1  5.44 
96.29  1  3.71 
97.13  !  2.87 
97.79  i  2.21 

.23 
.28 
.15 
.12 

.62 
.50 
.69 
.55 

.98 
.77 
.91 
.72 

1.60 
1.27 
1.60 
1.27 

3.12 

1.77 

.62 

.39 

.49 
.39 
.50 
.43 

.037 
.045 
.024 
.019 

.199 
.160 
.221 
.176 

.236 
.205 

1146 

.do            

.245 

1147 

do         

.195 

Average 

Beef,"  plate  boil,"  very 
fat             

96.44 

3.56 

.20 

.59 

.85 

1.44 

1.48 

.45 

.031 

.189 

.220 

1160 

93.89 
90.51 
98.18 
98.88 
95.89 
96.07 

6.11 
9.49 
1.82 
1.12 
4.11 
3.93 

.13 
.10 
.15 
.12 
.16 
.14 

.23 
.29 
.26 
.22 
.35 
.30 

.34 
.43 
.39 
.31 
.47 
.38 

.57 

5.24 

.17 
.22 
.19 
.16 
.25 
.21 

.021 
.016 
.024 
.019 
.026 
.022 

.074 
.093 
.083 
.071 
.112 
.096 

.095 

1161 
1162 
1163 
1169 
1170 

do 

Beef,  neck,  very  fat 

do 

Beef,  ribs,  verv  fat 

do " 

.72  j  8.45 
.65  1     .83 
.53  j     .31 
.82     2.88 
.68     2.90 

.109 

.107 
.090 
.138 
.118 

Average  of  above 
Veal,  leg  

95.57 

4.43 

.13 

.28 

.39 

.66 

3.44 

.20 

.021 

.088 

.109 

1177 

97.39  i  2.61 

.41 
.38 
.40 
.42 

.45 
.39 
.48 
.37 

.63     1.08 

.78 

.34 

.30 
.38 
.30 

.066  1  .144 

.210 

1178 
1181 
1182 

do 

do 

do 

Average 

98.30 
97.78 
98.29 

1.70 
2. 22 
L71 

.50       .89       .13 
.81      1.29       .15 
.56       .93       .06 

.061 
.064 
.067 

.12.5 

.154 
.119 

.186 
.218 
.186 

97.94 

2.06 

.40 

.42 

.63 

1.05  1     .28 

.33 

.064 

.136 

.200 

1179 

89.73 
92.70 
93.65 
91.40 

10.27 
7.30 
6.35 
8.60 

.22 
.29 
.15 
.19 

.61 
.55 
.44 
.37 

.77 
.78 
.87 
.75 

1.38  1  8.25 

.42 
.37 
.39 
.34 

.035 
.046 
.024 
.030 

.196 
.176 
.141 
.119 

.231 

1180 
1183 

do 

do         

1.33 
1.31 
1.12 

5.31 
4.50 
6.95 

.222 
•  .165 

1184 

...do         

.149 

Average 

91.87 

8.13 

.21 

.49 

.79 

1.29 

6.25 

.38 

.034  !  .158 

.192 

1173 
1174 
1175 

Pork,  fresh  ham 

do 

..do         

98.50 
94.32 
97.51 
96.95 

1.50 
5.68 
2.49 
3.05 

.15 
.10 
.05 
.07 

.27 
.33 
.33 
.34 

.39 
.48 
.43 
.46 

.66 
.81 
.76 
.80 

.47 
4.53 
1.42 
1.91 

.22 
.24 
.26 
.27 

.024      .087 
.016     .106 
.008     .106 
.011      .109 

.HI 
.122 
.114 

1176 

do 

.120 

Average 

96,82 

3.18^ 

.09 

.32 

.44 

.76 

2.08 

.25 

.015     .102 

.117 

1159 

Beef,  round,  lean 

do 

do 

.  ..do               

96.95 
97.40 
97.40 
97.81 

1.00 
.05 
.32 
.24 

i  .63 

!  .60 

.55 

.47 

1206 
1212 
1243 

2.60 
2.60 
2.19 

.13 
.24 
.23 

.79 
.67 
.60 

1.03 

.82 
.65 

1.82 
1.49 
1.25 

.021 
.038 
.037 

.253 
.215 
.192 

.274 
.253 
.229 

Average 

Beef,  round,  lean. 

do 

' 

97.39  j  2.46 

.20  j  .69 

.83 

1.52 

.40 

'  .56 

.032  1  .220 

.252 

820a 
820b 

97.72 
96.90 

2.28 
3.10 

|.72 
ll.03 

.44 
.57 

.60  !  1.04 
.83  1  1.40 

.15 
.20 

.37 
.47 

.115  1  .141 
.  165  1  .  183 

.256 
.348 

Average 

97.31 

2.69 

.88 

■.51 

.72  j  1.22 

.18 

!  .42 

.140 

.162 

.302 

1376 

Beef,  round,  lean,  one 

97.45 

2. 55 

.75 
.94 

.56 
1  .69 

.64 
.80 

1.20 
1.49 

.05 
.09 

.55 
.49 

.120 
.150 

.179 
.221 

.299 

1381 

do 

Average 

96.99  1  3.01 

.371 

97.22     2.78 

.85  1  .63 

.72 

1.35 

.07 

.52 

1  .135 

.200 

.335 

Taule  1150.     Cniitixi.-i'it'iiin  of  oriiiiiiul  Cdiiifdtt*   hnith.      {Kesultx  of  ixjurinuiils  made  in 
1(0)8-1903) — Continued. 


a 

1 

Percentage  composition  of  original  complete  broth. 

6 

'C 

o 

1 

o 

a 

a. 

8 

a 
8 

Kind  of  moat  used  for 
cooking. 

4i 

a) 

•6 

£ 

Organic  extract- 
ives. 

33 

4 
< 

Nitrogen. 

1 

c 

s. 

P.ct. 

97.79 

2  • 

<-  § 

o   . 
2  2 

gs 

•A 

"3 

O 

■6 

2 

p^ 

i 

o 

s. 

a 
o 

■3 
Eh 

1377 

64 

72 

59 
67 

Bee 
Pi 

Bee 
c\ 

f,  round,  lean,  one 

P.ct. 
2.21 

P.ct. 

0.61 

.64 

P.ct. 

0.50 

.42 

P.ct. 

0.58 
.47 

P.ct. 
1.08 
.89 

p.ct. 

0.13 

.20 

P.ct. 

0.39 

.31 

P.ct. 

0.098 

.102 

P.ct. 

0.160 

.135 

P.ct. 
0.258 

1385 

do 

97.90     2.04 

.237 

97.87 

2.13 

.63 

.46 

.53 

.99 

.17 

.35 

.100 

.148 

.248 

f,     round,     J -inch 

' 

1368 

96.89 
97.25 

3.11 
2.75 

.52 
1.20 

.84. 
.46 

.98 
.24 

1.82 
.70 

.16 
.19 

.61 
.66 

.083 
.192 

.269       .352 

1380 

do 

.  147       . 339 

97.07     2.93 

.86 

.65 

.61 

1.26 

.18 

.64 

.138 

2.08  i     .346 

f,     round,     J-inch 

1 

1369 

60 
68 

35 

17 

g 

25 

Bee 

Cl 

i 
97.10  1  2.90 
97.04  '  2.96 

.88 

.82 

.67 
.70 

.69 
.82 

1.36 
1.52 

.16 
.15 

..50  ,  .141 
.47  1  .131 

.215 
.224 

.356 

1381 

do        

.355 

' 

97.07  i  2.93 

.85 

.69 

.76 

1.44 

.16 

.49  1  .136 

.220 

.356 

AverageNos.1368, 
1.36!t.  13T6,  1377, 
13S0.  1381,  1384, 
and  138.5 

1 
1 

97.31  !  2.69 

.80 

.61 

.65 

1.26 

.14 

.50 

.127 

.194 

.321 

1171 
771a 

Bee 

f,  round,  lean 

do 

98.06     1.94 
96.  .tO     3.50 
96. 05     3. 95 
97.17     2.83 
%.90  1  3.10 

.17 
.30 
.38 
.36 
.34 

.41       .55 
.78     1.05 

.% 
1.83 
1.83 
1.77 
1.70 

.46 
.80 
1.15 
.12 
.51 

.35  1  .027 
.57  i  .048 

.131 
.250 
.244 
.2.50 
.2.37 

.158 
.298 

771h 
82:ia 
823b 

do 

do 

do        

.76 
.78 
.74 

1.07 
.99 
.96 

.59 

.58 
..55 

.061 
.0.58 
.054 

.305 
.308 
.291 

AverageNos.771a. 
771b,  823a,  and 
82;Jb 

96.65 

3.35 

.35 

.77 

1.02 

1.78 

.65 

,57 

.055 

.245 

.300 

Average     of     72 
samplos 

Maximum 

Minimum 

1   , 
96. 64     3. 36 

.33 

.58 

.74 

1.32 

1.25     .45 

.052 

.186 

.237 

98.88    10.27    1.20     .94 
89.73     1.12     .05      .18 

1 

1.17     2,06 
.24       .52 

8.45  ,  .74 
.03'  .15 

1.92 
.011 

.285 
.058 

.375 
.072 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Composition  of  complete  broth.    (Water-free 
substance). 

Lab- 
ora- 
tory 
No. 

Pro- 
teid 

Organic  extractives. 

Fat. 

Nitrog- 
enous. 

Non- 

dtrog- 

enous. 

Total. 

Ash. 

1158 

31 

28 
28 

61 
69 

62 
70 

Beef,  round,  lean. 
...do 

Per  ct. 
7.07 
4.67 
5.14 

Per  ct. 
25  54 
17.06 
17.06 

■  9 

Per  ct. 
37. 50 
24.53 
23.36 

Per  ct- 
63.04 
41.59 
40.42 

Perct. 
10.87 
39.25 
40.89 

Per  ct. 
19.01 

1095 

14.49 

1096 

.  do 

13.55 

Average  Nos.  1095  and  1096 

4.91 

17.06 

23.95 

41.01 

40.07 

14.02 

1370 

Beef,  round,  lean,  J-inch  c 
do 

12.44 
4.12 

18.89 
25.82 

24.20 
30.49 

43.09 
56.32 

29.03 
21.98 

15.44 

1382 

17.58 

8.28 

22.36 

27.35 

49.71 

25.51 

16.51 

1371 

Beef,  round  lean,  ,'i-inch  cubes.. 
do 

12.38  I     19.39  1 

22.90 
25.18 

42.29 
46.28 

31.07 
21.35 

14.25 

1383 

17.75 

21.10 

14.63 

Average 

15.07 

20.25 

24.04 

44.29 

26.21 

14.44 

Average   Nos.  1370,  1371,  1382, 
and  1383 

11.67 

21.30 

25.69 

46.99 

25.86 

15.48 

1= 

== 

== 

1= 

-^ 
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Table  130. — Compositioii  of  oriqinal  complete  broth.     {Results  of  experiments  made  in 

1898-1903)  —Continued. 


Lab- 
ora- 
tory 
No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Composition  of  complete  broth 
substance.) 

(Water-lree 

Pro- 
teid. 

Organic  extractives. 

Fat. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

894 
779b 

18 
21 
23 
22 

6.5 
21 
73 
23 
22 
20 
20 

51 
48 
54 
18 

66 
19 
74 

19 

16 
16 
26 
26 
35 

27 
27 

29 
29 
30 
30 

32 
32 
33 
33 
34 
34 

38 
38 
40 
40 

Beef,  round,  lean,  small  piece 

do 

rer  ct. 

6.50 
13.48 

4.64 
11.39 

Per  ct. 

27.55 
21.56 
22.90 
23.73 

Per  ct. 
36.22 
27.76 
32. 17 
31.01 

Per  ct. 

63.78 
49.33 
55.07 
54.74 

Per  ct. 

6.81 
19.14 
21.45 
13.92 

Per  ct. 
22.91 

809  b 

do 

18  84 

781b 

..  ..do   .. 

19  94 

9.00 

23.94 

31.79 

55.73 

15.33 

19  94 

Beef,  round,  lean,  small  piece 

do 

1378 
779a 

4.05 
11.75 
11.85 

5.25 
11.20 
10.15 
10.96 

21.97 
19.06 
23.13 
19.89 
18.77 
20.00 
20. 82 

23.70 
24.02 
28.03 
27. 62 
28.57 
27.16 
26.30 

45.67 
43.08 
51.16 
47.51 
47.34 
47.16 
47.12 

31.79 
28. 43 
17.63 
30.11 
24.37 
24.48 
24.93 

18.50 
16  71 

1386 

do , 

19  34 

809a 

do ? :. 

17  13 

781a 

do 

17  09 

777a 

do 

18  "'1 

777b 

do 

16  99 

Average 

9.32 

20.52 

26.49 

47.01 

25.96 

17.71 

Average  Nos.  777a,  777b,  779a, 
779b,  781a    781b    809a,  S09b 
894, 1378,  and  1386 

9.20 

21.76 

28.42 

50.18 

22.10 

18.52 

Beef,  round,  lean,  large  piece 

do 

1211 
1205 

10.46 
6.70 

12.24 
7.81 

29.65 

28.87 
27.82 
27.51 

34.88 
38.14 
31.97 
37.55 

64.53 
67.01 
59.79 
65.06 

.1.74 
3.09 
4.76 
5.20 

23.26 
23.20 

1242 

do 

23  14 

895 

do 

21  93 

Average 

9.. 30 

28.46 

35.63 

64.10 

3.70 

22  88 

Beef,  round,  lean,  large  piece 

do 

1379 
1027 

9.78 

7.09 

23.38 

8.84 

22.83 
30.50 
28.86 
28.11 

29.35 
26.24 
20.40 
33.73 

52.18 
56.74 
49.26 
61.84 

22.83 
17.02 
8.96 
10.04 

15.22 
19. 15 

1387 

do.. 

18  41 

1097 

do 

19  28 

Average 

12.27 

27.58 

27.43 

55.01 

14.71 

18.02 

Average  Nos.  895,   1027,  1097, 
1205, 1211, 1242, 1379,  and  1387  . 

Beef,  round,  fat 

10.79 

28.02 

31.53 

59.55 

9.21 

20.45 

892 

7.66 
10.07 
4.93 
7.17 
4.67 

20.31 
18.66 
21.13 
21.10 
17.29 

24.90 
23.88 
28.17 
27.42 

24.77 

45.21 
42.54 
49.30 
48.52 
42.06 

29.89 
31.72 
29.97 
28.27 
39.25 

17.24 

893 

do 

15  67 

1091 

do 

15  85 

1092 

do 

16  03 

1172 

do 

14  02 

Average 

6.90 

19.70 

25.83 

45.53 

31.62 

15  76 

1093 

8.94 
4.64 

13.41 
9.28 

19.55 
17.53 

32.96 
26.81 

46.93 
60.84 

11  17 

1094 

do 

7  73 

Average 

6.79 

11.35 

18.54 

29.89 

53.89 

9  45 

Beef,  round,  rather  fat 

1098 

4.23 
7.55 
5.23 
5.43 

5.61 

11.38 
13.48 
24. 04 
24.89 

18.02 
20.75 
31.71 
32.58 

29.41 
34.23 
55.75 
57.46 

57.35 
47.71 
21.60 
17.65 

9  01 

1099 

do 

10  51 

1146 

do 

17  42 

1147 

do 

19  46 

Average 

18.45 

25.77 

44.21 

36.08 

14  10 

Beef,  "plate  boil,"  very  fat.. 

1160 

2.13 
1.05 
8.24 
10.71 
3.89 
3.56 

3.76 
3.06 
14.29 
10.64 
8.52 
7.63 

5.56 

4.53 

21.43 

27. 68 
11.44 
9.67 

9.33 
7.59 
35.72 
47.32 
19.95 
17.30 

85.76 
89.04 
45.60 
27.68 
70.07 
73.79 

2  78 

1161 

do 

2  32 

1162 

Beef,  neck,  very  fat 

10  44 

1163 

do 

14  28 

1169 

Beef,  ribs,  verj-  fat 

6  09 

1170 

do 

5  35 

Average  of  above 

4.93 

9.48 

13.39 

22.87 

65.32 

6  88 

Veal,  leg 

1177 

15.71 
22.35 
18.02 
24.56 

17.24 
22.94 
21.62 
21.64 

24.14 
29.41 
36.49 
32.75 

41.  as 

52. 35 
58.11 
54.39 

29.88 
7.65 
6.76 
3.51 

13  03 

1178 

do 

17  65 

1181 

do 

17  12 

1182 

do 

17  54 

Average 

20.16 

20.86 

30.70 

51.56 

11.95 

16  34 

1V>1 


T.vni.K  r.M) 


"inn  position  of  oriffinal  coinjiete  broth.     (Rtnults  of  it  peri  merits  inaih  in 
I'S'JS- I'JOJ)— Conumwd. 


Cook- 1 

ing    '. 

ex- 
peri- 
ment 

No. 

Kind  of  mi'iit  iist'il  for  cooking. 

Composition  of  complete  broth 
substance.) 

(Water-free 

Lab- 
oni- 
tory 
No. 

Pro- 
teid. 

Organic  extractives. 

Fat. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

1179 

39 
39 
41 
41 

36 ; 

36 
37 
37 

31 
48 
51 
54 

24 
24 

63 

71 

64 
72 

59 
67 

60 

68 

35 
17 
17 
25 
25 

Perct. 
2.14 
3.97 
2.36 
2.21 

Per  ct. 
5.94 
7..W 
6.93 
4.30 

Per  ct. 
7.  .50 

10.69  1 

13. 70 
8.72 

Per  ct. 
13.44 
18.22 
20.63 
13.02 

Per  ct. 
80.33 
72. 74 
70.87 
80.81 

Per  ct. 
4.09 

1180 

till                        

5.07 

1183 

,|o         

6.14 

1184 

do                       

3.95 

2.67 

6.18 

10.15 

16.33 

76.19 

4.81 

1173 
1174 

10.00 
1.76 
2.01 
2.30 

18.00 
5.81 
13.25 
11.15 

26.00 
8.45 
17.27 
15.08 

44.00 
14.26 
30.52 
26.23 

31.33 
79.75 
57.03 
62.62 

14.67 

do             

4.23 

1175 

do 

10.44 

1176 

do                  

8.85 

4.02 

12.05 

16.70 

28.75 

57.68 

9.55 

1159 

r'06 

do   

5.00 
9.23 
10.50 

8.24 

30.39 
2.5.77 
27.40 

39.62 
31.54 
29.68 

70.00 
57.31 
57.08 

1.92 
12.31 
10.96 

23.08 

1212 

do 

21.15 

1>43 

do                      

21.46 

27.85 

33.61 

61.46 

8.40 

21.90 

Beef,  round,  lean 

do 

820a 
820b 

31.58 
33.23 

19.30 
18.39 

26.31 
26.78 

45.61 
45.16 

6.58 
6.45 

16.23 
15.16 

32.41 

18.85 

26.55 

45.39 

6.52 

15.70 

1376 

29.41 
32.23 

21.96 
22.92 

25.10 
26.58 

47.06 
49.50 

1.96 
2.99 

21.57 

1384 

do 

16.28 

30.82 

22.44 

25.84 

48.28 

2.48 

18.93 

1377 

27.60 
31.37 

22.62 
20.59 

26.24 
23.04 

48?87 
43.63 

5.88 
9.80 

17.65 

1385 

15.20 

29.49 

21.61 

24.64 

46.25 

7.84 

16.43 

1368 

16.72 
43.64 

27.01 
16.73 

31.51 

8.73 

58.52 
25.45 

5.15 
6.91 

19.61 

1380 

.do 

24.00 

30.18 

21.87 

20.12 

41.99 

6.03 

21.81 

1369 

30.34 
27.70 

23.10 
23.65 

23.79 
27.70 

46.90 
51.35 

,5.52 
5.07 

17.24 

1381 

15.88 

29.02 

23.38 

25.75 

49.13 

5.30 

16.56 

Average   Nos.  1368,  1369,  1376, 
1377,  1380  1381, 1384.  and  1385  . 

Beef,  round,  lean 

do 

29.85 

22.32 

24.09 

46.41 

5.41 

18.43 

1171 
771a 

8.74 
8.57 
9.62 
12.72 
10.97 

21.13 
22.29 
19.24 
27.56 
23.87 

28.33 
30.00 
27.09 
34.98 
30.97 

49.46 
52.29 
46.33 
62.54 
54.84 

23.76 

22.86 

29.11 

1       4.24 

t     16. 45 

,    18.04 
t    16.29 

771b 

do                           

14.94 

823a 

20.50 

823  b 

do 

17.74 

Average  Nos.  771a,  771b,  823a, 

10.47 

23.24 

30.76 

54.00 

18.17 

17.37 

Average  of  73  samples 

11.54 

19.51 

24.91 

44.42 

28.68 

15.38 

43.64 
1.05 

30.50 
3.06 

39.62 
4.53 

70.00 
7.59 

89.04 
1.74 

24.00 

Minimum 

2.32 

Note. — Experiment  No.  31  not  included  n  average. 
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Table  131. — Composition  of  original  complete  hroth.     {Results  of  experiments  made  in 

1903-190^.) 


[C^alculatcd  to  the  basis,  100  grMins  of  meat  give  100  grams  of  broth,  or  1  pound  of  meat  gives  1.04 

pints  of  broth.] 


Lab- 
ora- 
tory 
No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kmd  of  meat  used  for  cookuig. 

Amount 
taken. 

Fat  in 
cooked 
meat. 

Method  of  cooking. 

Temperature. 

Duration 

At  be- 
guming. 

During 
cooking 

of  cook- 
ing. 

1642 

109 
137 

139 

136 
145 
154 

108 
134 

144 
153 

138 
140 

133 
135 

113 
112 
116 

118 

111 
131 

121 
123 
125 

122 
115 
117 

Beef  round,  1-inch  cubes 

Grams. 
1,000 
900 

Per  cent 
3.93 
6.80 

°C. 

Cold. 

Cold. 

°C. 

85 
85 

Hours. 
3 

1754 

Beef,  round,  2-uich  cubes 

3 

5.37 

Cold. 

85 

3 

Beef,  round,  l)rowned,  2-inch  cubes. 

Average  Nos.  1642,  1754,  and 
1756 

1756 

900 

8.00 

Cold. 

85 

3 

6.24 

Cold. 

85 

3 

Beef,  round,  browned,  2-inch  cubes. 

1746 
1769 

1,000 

1,074.83 

1,052.17 

7.12 
6.87 
6.62 

85 
85 
85 

85 
85 
85 

3 
3 

1780 

do 

3 

Average 

6.75 

85 

85 

3 

Average  Nos.  1746,  1769,  and 
1780 

6.87 

85 

85 

3 

Beef,  round,  1-inch  cubes 

1641 

1,000 
1,000 

4.38 
4.83 

100 
100 

85 
85 

3 

1744 

3 

Average  .  . 

4.61 

100 

85 

3 

Beef,  round,  1  piece 

1768 

1,027.72 
1,098.31 

7.51 
7.88 

100 
100 

85 
85 

3 

1779 

..do 

3 

7.70 

100 

&5 

3 

Average  Nos.  1641,  1744,  1768, 
and  1779 

6.15 

100 

85 

3 

1755 

900 
900 

7.35 
6.83 

Cold. 
Cold. 

100 
100 

3 

1757 

Beef,  round,  browned,  2-lnch cubes.. 

3 

7.09 

Cold. 

100 

3 

Beef,  round,  2-inch  cubes 

1743 

1,000 
1,000 

5.06 
7.74 

100 
100 

100 
100 

3 

1745 

Beef,  round,  browned,  2-inch  cubes. . 

3 

6.40 

100 

100 

3 

Average  of  all  cooked  3  liours. 

6.49 

3 

1646 

1,000 
1,000 
1,000 
1,000 

5.57 

5.23 

.97 

5.58 

Cold. 
Cold. 
Cold. 
Cold. 

65 
85 
85 
85 

1645 

1654 

Veal,  leg,  1-mch  cubes 

5 

1658 

do 

5 

Average  Nos.  1654  and  1658. . . 

3.28 

Cold. 

85 

Average  Nos.  1645,  1654,  and 
1658 

3.93 

Cold. 

85 

5 

Beef,  round,  J-inch  cubes  . 

1644 

1,000 
1,000 

5.75 
11.61 

100 
100 

&5 
85 

5 

1720 

Beef,  round,  1-inch  cubes 

5 

8.68 

100 

85 

Beef,  neck,  J-inch  cubes 

1665 

700 
1,000 
1,000 

13.68 
42.03 
23.36 

100 
100 
100 

85 
85 
85 

5 

1673 

5 

1703 

.do.    ..                 .          ... 

5 

Average 

32.70 

100 

85 

5 

Beef,  flank,  fat  5-inch  cubes.    ... 

1669 

1,000 
1,000 
1,000 

34.16 
1.31 

7.77 

100 
100 
TOO 

&5 
85 
85 

5 

1653 

5 

1064 

do 

5 

Average 

4.54 

100 

85 

5 

Average  Nos.  1644,  1653,  1664, 
1665, 1669, 1673, 1703,  and  1720 

17.46 

100 

85 

5 
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Table  131. — Composition  of  original  complete  broth.     {Results  of  experiments  made  in 

1003-1904. )— Continued. 


Cnnb- 

Kind  of  meat  used  for  cooking. 

Method  of  cooking. 

Lab-    -j-"-- 

"SS'  -'■is 

Temperature. 

Dura- 
tion of 
cooking. 

No". 

iiuent 
No. 

meat. 

At  be- 
ginning. 

During 
cooking. 

Beef,  round,  1-inch  cubes 

Grams. 

1,000 

Per  cent. 

°C. 
100 
100 
100 

°C.          Hours. 
100  1                5 

1,000 
1,000 

5.66 
9.01 

100  1                5 

17''1          13'' 

100  1                5 

7.34 

100 

100  1                 5 

126 
.  114 

1704 

1,000 
1,000 

16.07 
1.59 

100 
100 

100                    5 

1652 

100 

5 

Average  Nos.  1639,  1643,  ltw2, 
1704  and  1721                      .  . 

8.08 

100 

100 

5 

Average  of  all  cooked  .'>  hours. 
Average  of  all  cooked  3  and  5 

11.83 

5 

9.34 

1,098.31 
700.00 

42.03 
.97 

a 

a 

u 
ai 

P. 

H 

be 

1 
o 
o 
o 

Kind  of  meat  used  for 
cooking. 

Percentage  composition  of  original  complete  broth. 

6 

o 

■s 

o 

i 

a 

o 

2 
1^ 

Organic  extrac- 
tives. 

OS 

< 

Nitrogen. 

"=3 

<~  o 
*^  a 

'A 

"3 

O 

Eh 

o 

■6 
o 

u 

d 
o 

■3 
0 
6-1 

1642 

109 
137 

139 

136 
145 
154 

108 
134 

144 
153 

Beef,     round,     1-inch 

P.  ct. 
94.716 

96.080 

P.ct. 
5.284 

p.ct.  P.ct. 
1.5571.021 

P.ct. 
1.339 

P.ct. 
2.360 

P.ct. 
0.594 

p.ct. 
0.773 

P.ct. 
0.249 

.087 

P.ct. 
0.327 

.276 

P.ct. 
0.576 

1751 

Beef,     round,     2-inch 

3.920    .541'  .862 

1.056'   1.918 

.863    .598 

.363 

J 

95. 398 

4.602 

1.049 

.942 

1.198   2.139 

.729    .686 

.168 

.302 

.470 

Beef,  round,  browTied, 

17.56 

96. 555 

3.445 

.319 

.871 

1.059 

1.930 

.584 

.613 

.051 

.279 

.330 

Average  Nos.  1642, 
1754,  and  1756 

Beef,  round,  browned, 

95.784 

95.501 
97.214 

4.216 

.806 

.918 

1.151 

2.069 

.680 

661 

-   .129 

.294 

.423 

1746 

4.499 
2.786 

.345 

.245 
.249 

.835 

.751 
.732 

1.095 

.833 
.896 

1.930 

1.584 
1  628 

1.618 
.437 

.605 

.520 
.526 

.055 

.039 
.040 

.268 

.241 
.234 

.323 

1769 

Beef,     round,     2-inch 

.280 

1780 

do 

.274 

Average 

Average  Nos.  1746, 
1769,  and  1780 

Beef,     round,     1-inch 

97.214 

2.786 
3.643 

.247 
.280 

.742 

.865 

1.606 

.437 

.523 

.040 

.238 

.277 

96. 358 

.773 

.941 

1.714 

1.028 

.550 

.045 

.248 

.292 

1641 

95. 570 
96.688 

4.430 
3.312 

1 
.6421.063 

.332    .868 

1.359 
1.186 

2.422 
2.054 

.609 
.313 

.757 
.614 

.103 
.053 

.341 

.278 

.444 

1744 

Beef,     roimd,     2-inch 

.331 

Average 

Beef,  round,  1  piece 

do 

Average 

96. 129 

3.871 

.487    .966 

1.273 

2.238 

.461 

.686 

.078 

.310 

.388 

1768 
1779 

97. 759 
97. 275 

2.241 
2.725 

.201    .672 
.185i  .735 

.734'  1.406 
.874:  1.609 

.171 
.415 

.462 
.516 

.032 
.030 

.216 
.265 

.248 
.295 

97.517 

2.483 

.  193    .  704 

.804    1.508 

.293 

.489 

.031 

.241 

.272 

Average  Nos.  1641, 
1744, 1768,  and  1779 

96.823 

3.177 

.340    .835 

1.038   1.873 

.377 

.587 

.055 

.275 

.330 

11480--NO.  162—06- 
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Table  131. — Composition  of  original  complete  broth.     {Ketiults  of  experiments  made  in 

190S-190j^)— Continued. 


i 

B 
•c 

ft 

H 

so 

.g  - 

O 

o 

o 

Kind  of  meat  used  for 
cooking. 

Percentage  composition  of  original  complete  broth. 

6 

u 

OS 

a 
■a  . 

o  o 

"3 
o 

Eh 

'53 

o 
u 

Organic  extrac- 
tives. 

a 

> 

'itrogen. 

1 

u 

o 

bs  ■ 

(-.  o 

it) 

Is 

'3  ° 

is 

"3 
o 

2 
'« 

o 

u 

"2  ' 

o 
u 

a 

O 

"3 
o 

Eh 

1755 

138 
140 

133 
135 

113 

112 

116 
118 

111 
131 

121 
123 

125 

122 

115 
117 

107 
110 
132 

Beef,     rornid,     2-incli 

P.  ct. 

95. 227 

96. 369 

P.ct. 

4.773 

3.631 

P.ct. 
0.574 

.371 

p.ct. 
0.890 

.892 

p.ct. 
1.062 

1.083 

P.ct. 
1.952 

1.975 

P.ct. 
1.615 

.649 

P.ct. 
0.633 

.636 

p.ct. 

0.092 

.059 

P.ct. 

0.285 

.286 

p.ct. 
0. 377 

1757 

Beef,  round,  browned, 
2-lacli  cubes    

.345 

95. 798 

4.202 

.473 

.891 

1.073 

1.964 

1.132 

.635 

.076 

.286 

.361 

Beef,     round,     2-inch 
cubes                    

174:3 

96.531 
94. 637 

3.469 
5.363 

.394 
.429 

.887 
.820 

1.110 
1.066 

1.997 
1.886 

.457 
2.479 

.622 
.570 

.063 
.069 

.284 
.262 

.347 

1745 

Beef,  round,  b^o^vned, 

.331 

Average 

95.584 

4.416 

.412 

.854 

1.088 

1.942 

1.468 

.596 

.066 

.273 

.339 

Average      of      all 
cooked  3  hours 

Beef,     round,     J-inch 
cubes 

96. 163 

3.837 

.456 

.850 

1.054 

1.904 

.877 

.603 

.073 

.274 

.348 

1646 

95. 544 

95. 077 
96. 283 
96.097 

4.456 

4.923 
3.717 
3. 903 

.906 

.801 
1.012 
1.022 

.918 

.990 
.756 
.791 

1.194 

1.267 
1.137 
.960 

2.112 

2.257 
1.893 
1.751 

.700 

1.142 
.188 
.498 

.738 

.724 
.624 
.633 

.145 

.128 
.162 
.164 

.294 

.318 
.242 
.253 

.439 

1645 

Beef,     round,     ^-inch 
cubes  ... 

.446 

1654 
1658 

Veal,  leg,  1-iiich  cubes . . 
do 

Average  Nos.   1654 
and  1658 

.404 
.417 

96. 190 

3.810 

1.017 

.774 

1.049 

1.822 

.343 

.629 

.163 

.248 

.411 

Average  Nos.  1645, 
1654,  and  1658 

Beef,     round,     f-inch 
cubes 

95.819 

4.181 

.945 

.846 

1.121 

1.967 

.609 

.660 

.151 

.271 

.422 

1644 

95.  775 
95.388 

4.225 
4. 612 

.564 
.424 

.916 
.949 

1.195 
1.336 

2.111 
2.285 

.850 
1.264 

.699 
.639 

.090 
.068 

.294 
.304 

.384 

1720 

Beef,     round,     1-inch 
cubes 

Average 

.372 

95. 582 

4.419 

.494 

.933 

1.266 

2.198 

1.057 

.669 

.079 

.299 

.378 

Beef,  neck,  |-inch  cubes 

J5eef,      rump,      1-inch 

cubes 

1665 

1.017 
6. 320 

.671 

.497 
.594 

.335 

1673 

91.218 
94. 712 

8.782 
5.288 

.506 
.445 

.605 
.863 

.855 
1.027 

1.460 

.081 
.071 

.194 
.277 

.275 

1703 

do 

1.890    2.  .359 

.348 

Average 

92. 965 

7.035 

.476 

.734 

.941 

1.675 

4.340 

.546 

.076 

.236 

.312 

Beef,  flan';,  fat,  J-mch 

cubes 

Veal,  leg,  1-inch  cubes. . 
.   .  do 

1669 

1653 
1664 

IH.d.SL' 

!.(;.s:;-_' 
'.)(!  7  lis 

.s.  (»18 

.701 
.510 
.  636 

.561 

.847 
.777 

.738 

1.131 

.912 

1.299 
1.978 
1.689 

6.481 
.057 
.331 

.437 
.624 
.616 

.112 
.082 
.102 

.180 
.272 
.249 

.292 
.354 
.351 

96. 780 

3.220 

.573 

.812 

1.022 

1.834 

.194 

.620 

.092 

.261 

.353 

Average  Nos.  1644, 
1653,     1664,     1665, 
1669,     1673,     1703, 
and  1720 

Beef,     round,     1-mch 

94. 534 

5.466 

.Ml 

.788 

1.028 

1.816 

2. 335 

.597 

.087 

.253 

.339 

1639 

95. 940 
95. 929 
95.415 

4.060 
4.071 
4.585 

.515 
.618 
.705 

.888 
.876 
.881 

1.250 
1.092 
1.274 

2.138 
1.968 
2.155 

.742 
.848 
1.1.^5 

.666 
.638 
.591 

.082 
.099 
.113 

.285 
.280 
.282 

.367 

1643 
1721 

Beef,     round,     ^-inch 
cubes 

Beef,     round,     1-inch 
cubes 

.379 
.395 

Average 

95. 761 

4.239 

.613 

.882 

1.205 

2. 087     -  908 

.632 

.098 

.282 

.380 
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Table 


i:\\,—Coinj)oiiition  of  original  comjMe  broth.     {Resitlfa  of  (.rjwrimfui!^  made  in 
I'iXli-l'XU )— Continued. 


Kind  of  meat  used  for 
cooking. 


1704 
1652 


126 
114 


Beef,     rump,     l-inch 

cubes 

Veal,  leg,  l-inch  cubes. . 

Average  Nos.  1639, 
1643,  1652,  1704, 
and  1721 


Percentage  composition  of  original  complete  broth. 


Organic  extrac- 
tives. 


Average  of  all 
cooked  5  hours — 

Average  of  all 
cooked  3  and  5 
hours 


Maximum. 
Minimum.. 


P.ct.    P.ct.  P.ct.P.ct.  P.cl.  P.ct.  P.ct 

93.689   6.3111.0110.745   0.940'  1.685   3.08' 
97.115   2.88.5    .681    .668      .958^  1.626i     .068 


95.617   4.383  0.706  0.812    1.103    1.914 


95. 177  4. 823 


95.619   4.381 


.691    .814 


.581    .831 


1.079!  1.893 


1.0671  1.898 


97.759   8.9181.5571.063    1.359   2.422 
91.082   2.241    .185    .561      .734    1.299 


Nitrogen. 


P.ct.  P.ct. 

0..528   0.162 

.  5091     .  109 


1. 176,0. 586j  0.113 


1.593    .613     .111 


1.263   .609     .093 


P.ct.  P.cl. 

0.2391  0.401 

.  214      .  323 


0.260 


.261 


0.373 


.370 


.267     .360 


6.4811  .773     .249     .341      .576 
.057    .437     .030     .180     .248 


Lab- 
ora- 
tory 
No. 


Cook- 
ing 
ex- 
peri- 
ment 
No. 


1642 
1754 


1756 


1746 
1769 
1780 


1641 
1744 


1768 
1779 


1755 
1757 


109 
137 


139 


136 
145 
154 


108 
134 


144 
153 


138 
140 


Kind  of  meat  used  for  cooking. 


Beef,  round,  l-inch  cubes. 
Beef,  round,  2-inch  cubes. 


Average 

Beef,  round,  browned,  2-inch  cubes. 

Average  Nos.  1642,  1754,  and 
1756 


Beef,  round,  brownied,  2-inch  cubes. 

Beef,  round,  2-inch  cubes 

....do 


Average 

Average  Nos.  1746,  1769,  and 
1780 


Beef,  round,  l-inch  cubes. 
Beef,  round,  2-inch  cubes. 


Composition  of  water-free  substance  of  entire 
complete  broth. 


21.64       20.66 


9.26       25.28 


7.67 
8.79 


8.23 


14.49 
10.02 


Average. 


Beef,  round,  1  piece., 
....do 


Average 

Average  Nos.  1641,  1744,  1768, 
and  1779 


8.97 
6.79 


10.07 


Beef,  round,  2-inch  cubes 

Beef,  round,  browTied,  2-inch  cubes. 

Average 


12.03 
10.22 


11.13 


18.56 
26.96 


22.76 


24.00 
26.20 


29.99 
26.97 


28.48 


26.79 


26.14 


27.67 


24.  .34 
29.90 


27.12 


30.68 
35. 81 


32.75 
32.07 


18.65 
24.57 


21.61 


32.41 


32.83 


46.80 


49.87 


42.90 
56.86 


49.88 


54.67 
62.01 


58.34 


62.74 
59.04 


60.89 


16.63 


16.95 


16.74 


35.96 
15.69 


25.83 


13.75 
9.45 


11.60 


7.63 
15.23 


11.43 


11.52 


22.25 
29.83 


40.90 
54.40 


33.84 

17.87 


26.04  i     47.65       25.86 


17.79 


15.89 


13.45 
18.66 


16.06 


17.09 
18.54 


20.62 
18.94 


18.80 


13.26 
17.52 
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Table  131. — Compof<ition  of  original  complete  broth.     {Results  of  experiments  made  in 
J905-J  904 )— Continued. 


Lab- 
ora- 
tory 
No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat  used  for  cooking. 

Composition  of  water-free  substance  of  entire 
complete  broth. 

Pro- 
teid. 

Organic  extractive. 

Fat. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

1743 

1.33 
135 

113 
112 
116 
118 

111 
131 

121 
123 

125 

122 
115 
117 

107 
110 
132 

126 
114 

Per  ct. 
11.36 
8.00 

Per  ct. 
25.57 
15.29 

Per  ct. 
32.00 
19.88 

Per  ct. 

57.57 
35.17 

Per  ct. 
13.17 
46.22 

Per  a. 
17.93 

1745 

Beef,  round,  browTied,  2-inch  cubes. . 

10.63 

9.68 

20.43 

25. 94 

46.37 

29.70 

14.28 

Average  of  all  cooked  3  liours. . 

11.61 

-  23.34 

28.66 

51.99 

19.92 

16.49 

1646 

20.33 
16.27 
27.25 
26.18 

20.60 
20.11 
20.34 
20.27 

26.80 
25.74 
30.59 
24.60 

47.40 
45.85 
50. 93 
44.86 

15.71 
23.20 
5.06 
12.75 

16.56 

1645 

14.76 

1654 

16.79 

1658 

do 

16.22 

Average  Nos.  1654  and  1658 

Average,  Nos.  1645,  1654,  and 
1658 

26.72 

20.31 

27.60 

47.90 

8.91 

16.51 

23.23 

20.24 

26.98 

47.21 

13.67 

15.92 

1644 

13.35 
9.19 

21.68 
20.58 

28.28 
28.96 

49.96 
49.54 

20.12 
27.41 

16.54 

1720 

13.79 

11.27 

21.13 

28.62 

49.75 

23.77 

15.17 

1665 

1673 

5.76 

8.42 

6.89 
16.32 

9.74 
19.42 

16.63 
35.74 

71.97 
44.61 

5.66 

1703 

do                                         

11.23 

7.09 

11.61 

14.58 

26.19 

68.29 

8.45 

1669 

7.86 
16.10 
19.44 

6.29 
26.74 
23.75 

8.28 
35.70 

27.87 

14.57 
62.44 
51.62 

72.67 

1.80 

10.12 

4.90 

1653 

19.70 

1664 

do                                   

18.83 

Average 

17.77 

25.25 

31.79 

57.03 

5.96 

19.27 

Average  Nos.  1644,  165 ^  1664, 
1665,  1669,  1673,  1703,  and  1720. 

11.45 

17.47 

22.61 

40.07 

35.53 

12.95 

1639 

12.68 
15.18 
15.38 

21.87 
21.52 
19.21 

30.79 
26.82 
27.79 

52.66 
48.34 
47.00 

18.27 
20.83 
24.75 

16.40 

1643 

15.64 

17''1 

12:89 

14.41 

20.87 

28.47 

49.33 

21.28 

14.98 

1704 

16.02 
23.60 

11.80 
23. 15 

14.89 
33.21 

26.70 
56. 36 

48.91 
2.36 

8.37 

17.64 

Average  Nos.  16.39,  1643,  16.52, 
1704,  and  1721        

16.57 

19.51 

26.70 

46.21 

23.02 

14.19 

Average  of  all  cooked  5  hours.. 
Average  of  all  cooked  3  and  5 

15.81 

18.82 

24.97 

43. 79 

26.28 

14.12 

13.93 

20.85 

26.62 

47.46 

?3.43 

15.18 

29.47 
5.76 

29.99 
6.29 

35.81 
8.28 

62.74 
14.57 

72.67 
1.80 

20.62 

Mmimum 

4.90 

By  referring  to  Table  130,  page  189,  it  will  be  seen  that  the  average 
composition  of  the  72  samples  of  meat  broths,  calculated  to  a  common 
basis  (100  grams  of  meat  per  100  grams  of  broth,  or  1  pound  of  meat 
per  1.04  pints  of  broth)  was  96.64  per  cent  water,  3.36  per  cent  total 
solids,  0.33  per  cent  proteid,  0.58  per  cent  nitrogenous  extractives, 
0.74  per  cent  nonnitrogenous  extractives,  1.32  per  cent  total  organic 
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extractives,  1.25  per  cent  fat,  and  0.45  per  cent  ash.  The  average 
amount  of  total  nitrogen  was  0.237  per  cent,  of  wliicli  0.052  per  cent 
existed  in  proteid  and  0.186  per  cent  in  nonproteid  form. 

Tlie  total  solid  matter  in  the  broths  varied  from  1.12  i)er  cent  to 
10.27  per  cent  of  the  weight  of  the  meat  used.  The  smallest  amount 
was  found  in  broth  No.  1163,  from  cooking  experiment  No.  33,  in 
wliich  a  large  piece  of  very  fat  beef  neck  was  cooked  at  100°  C.  for 
ten  minutes  and  then  at  80  to  85°  C.  for  three  hours.  The  total 
solids  were  composed  of  0.12  per  cent  proteid,  0.22  per  cent  nitrog- 
enous extractives,  0.31  per  cent  nonnitrogenous  extractives,  0.53  per 
cent  total  organic  extractives,  0.31  per  cent  fat  and  0.16  per  cent  ash. 
Calculated  to  water-free  basis,  tliis  brotli  residue  had  the  following 
percentage  composition:  Proteid  10.71,  nitrogenous  extractives  10.64, 
nonnitrogenous  extractives  27.68,  total  organic  extractives  47.32, 
fat  27.68,  and  ash  14.28  per  cent. 

The  largest  quantity  of  solid  matter  was  found  in  hrotli  No.  1179, 
from  cooking  experiment  No.  39,  in  which  a  small  piece  of  leg  of  mut- 
ton was  cooked  at  100°  C.  for  ten  minutes  and  then  at  80°  to  85°  C. 
for  three  hours.  The  10.27  per  cent  total  solids  consisted  of  0.22 
per  cent  proteid,  0.61  per  cent  nitrogenous  extractives,  0.77  per  cent 
nonnitrogenous  extractives,  8.25  per  cent  fat,  and  0.42  per  cent  ash. 
Calculated  to  a  water-free  basis,  the  percentage  composition  was: 
Proteid  2.14,  nitrogenous  extractives  5.94,  nonnitrogenous  extractives 
7.50,  total  organic  extractives  13.44,  fat  80.33,  and  ash  4.09  per  cent. 

The  richness  of  broth,  as  measured  bj^  the  total  solids  which  it  con- 
tains, seems  to  depend  largely  upon  the  sizes  of  the  pieces  of  meat 
wliich  are  cooked.  In  other  words,  the  smaller  or  the  more  finely 
divided  the  pieces  of  meat  used,  the  richer  the  resulting  broth.  This 
may  be  readily  noted  in  the  detailed  results  given  in  Table  130. 

The  average  amount  of  solid  matter  in  the  four  broths  (Nos,  1370, 
1382,  1371,  and  1383)  for  the  preparation  of  which  lean  beef  round, 
cut  into  one-half  inch  cubes,  was  cooked  for  ten  minutes  at  100°  C. 
and  for  two  hours  at  80  to  85°  C.  was  equal  to  4.11  per  cent  of 
the  weight  of  the  meat  taken  for  cooking.  The  average  solid  sub- 
stances contained  in  the  eleven  broths,  reported  on  page  187,  for  the 
preparation  of  which  lean  beef  round,  in  small  pieces  weighing  about 
1.5  pounds,  was  cooked  for  ten  minutes  at  100°  C.  and  for  two  hours 
at  from  80  to  85°  C.  was  equal  to  3.50  per  cent  of  the  weight  of  the 
meat  taken  for  cooking.  The  average  quantity  of  total  solid  material 
in  the  last  eight  broths  hsted  upon  page  187,  which  were  prepared  by 
cooking  large  pieces  of  beef  round,  weighing  on  the  average  almost 
4.5  pounds,  for  ten  minutes  at  about  100°  C.  and  then  for  two  hours 
at  from  80  to  85°  C.  was  equal  to  only  2.24  per  cent  of  the  weight  of 
the  meat  taken  for  cooking.  Other  experiments  here  reported  con- 
firm the  conclusion  expressed  above,  that  the  smaller  the  pieces  of 
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meat  (or  the  more  finely  divided  tlie  meat)  used,  the  richer  the 
resulting  broth. 

It  is  commonly  supposed  that  ii'  meat  is  placed  in  cold  water,  the 
temperature  raised  gradually  and  the  cooking  then  continued  as 
usual,  more  of  its  soluble  ingredients  are  extracted  and  a  richer 
broth  obtained  than  when  it  is  first  put  into  boiling  water  and  then 
cooked  at  a  somewhat  lower  temperature.  The  earlier  experiments" 
made  under  the  auspices  of  this  Office  with  meats  cooked  in  hot  water 
did  not  confirm  this  commonly  accepted  opinion.  On  the  contrary, 
the  results  indicated  clearly  that  the  temperature  of  the  water  in 
which  the  meat  was  placed  at  the  start  had  little  influence  upon  the 
amount  of  material  found  in  the  broth.  The  data  in  Table  130 
showing  the  detailed  composition  of  the  complete  broths  calculated 
to  a  uniform  basis  (1  pound  of  meat  per  1.04  pints  of  broth)  points 
clearly  to  this  same  conclusion,  and  also  shows  plainly  the  nature  of 
the  resulting  broths  when  prepared  by  the  two  methods.  For  example, 
in  the  case  of  the  11  broths  which  were  prepared  by  cooking  small 
pieces  of  lean  beef  round,  first  for  ten  minutes  in  boiling  water  and 
then  for  two  hours  at  from  80  to  85°  C,  the  average  weight  of  meat 
taken  in  these  experiments  was  659.20  grams,  and  the  cooked  meat 
contained  upon  an  average  8.09  per  cent  of  fat,  and  the  average  per- 
centage composition  of  the  broths  was:  Water  96.49,  total  solid 
matter  3.50,  proteid  0.32,  nitrogenous  extractives  0.76,  nonnitrog- 
enous  extractives  0.99,  total  organic  extractives  1.75,  fat  0.78,  and 
ash  0.65  per  cent.  The  average  amount  of  total  nitrogen  was  0.294 
per  cent  0.52  per  cent  being  in  proteid  and  0.243  per  cent  in  non- 
proteid  form.  Calculated  to  a  water-free  basis,  these  broth  residues 
had  the  following  average  composition:  Proteid  9.20,  nitrogenous 
extractives  21.76,  nonnitrogenous  extractives  28.42,  total  organic 
extractives  50.18,  fat  22.10  per  cent,  and  ash  18.52  per  cent. 

In  the  case  of  4  broths  prepared  by  putting  small  pieces  of  lean 
beef  round  in  cold  water,  raising  the  temperature  gradualh'  to  80°  C. 
and  continuing  the  cooking  for  two  hours  and  forty-five  minutes 
longer  at  this  temperature,  the  average  weight  of  meat  used  was 
777.22  grams  and  the  cooked  meat  contained  on  ah  average  6.33  ])er 
cent  of  fat.  The  average  composition  of  the  4  broths  was:  Water 
96.65,  total  solid  matter  3.35,  proteid  0.35,  nitrogenous  extractives 
0.77,  nonnitrogenous  extractives  1.02,  total  organic  extractives  1.78, 
fat  0.65,  and  ash  0.57  per  cent.  The  average  amount  of  proteid  nitro- 
gen was  0.055  per  cent  and  of  nonproteid  nitrogen  0.245  per  cent,  or 
0.300  ])er  cent  total  nitrogen.  Calculated  to  a  water-free  basis,  these 
broth  residues  had  the  following  average  composition:  Proteid 
10.47,   nitrogenous    extractives    23.24',    nonnitrogenous    extractives 

a  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  102,  141. 
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80.70,  total  orj^aniroxtractivos  54.00,  fat  IS. 17,  and  asli  17.37  poroont. 
It  is  apparent  IVoin  these  ii^ijures  that  there  is  httk^  diderenee  in  the 
eomposition  of  the  broths  resu hi m,'  fioni  the  two  (hlfeicnt  inetiiotls  of 
preparation. 

When  the  several  constituents  are  considered  .separately,  some 
variation  hi  the  different  broths  is  noted,  but  it  is  by  no  means  uniform 
enoutjh  for  <j:eneral  deductions. 

The  total  [)roteid  in  the  broths  varied  from  ().().")  |)er  cent  in  samj^le 
No.  1175,  prepared  by  cooking  fresh  ham  for  ten  minutes  at  100°  C. 
and  then  for.  three  hours  at  SO  to  S5°  C,  to  1.20  j)er  cent  in  samjile  No. 
l.SSO,  prepared  by  placinfj;  beef  round  cut  into  one-half  inch  cu])es  in 
cold  water,  raising  the  temperature  slowly  to  4S°  (\  and  cooking  at 
about  this  temjierature  for  five  hours. 

Table  130  also  gives  the  data  regarding  the  composition  of  the 
total  solid  matter  of  the  meat  broths,  calculated  to  a  water-free  basis. 
Expressed  in  this  form  the  average  jH-rcentage  comjiosition  of  the 
dry  matter  from  the  73  complete  broths  was:  11.54  proteid,  19.51 
nitrogenous  extractives,  24.91  nonnitrogenous  extractives,  44.42 
total  organic  extractives,  2S.r)S  fat,  and  15.3S  i)er  cent  ash.  It  is  of 
interest  to  compare  these  figures  with  similar  data  for  the  composi- 
tion of  uncooked  and  boiled  meats.  The  average  percentage  com- 
position of  31  samples  of  meats  cooked  in  contact  with  hot  water, 
expressed  on  a  water-free  basis,  was:  77.07  proteid,  1.43  nitrog- 
enous extractives,  1.84  nonnitrogenous  extractives,  3.27  total 
organic  extractives,  20.17  fat,  and  l.fiO  per  cent  ash.  It  is  thus  evi- 
dent that  the  water-free  substance  of  broths  contained  about  one- 
seventh  as  much  proteid,  seven  times  as  nuich  nitrogenous  and  non- 
nitrogenous extractives,  and  fourteen  times  as  much  total  organic 
extractives,  somewhat  more  fat,  and  more  than  nine  times  as  nuich 
mineral  matter  as  the  dry  matter  of  boiled  meat. 

The  average  composition  of  1 1  samples  of  raw  meats  on  a  water- 
free  basis  was:  62.59  proteid,  3.83  nitrogenous  extractives,  5.78  non- 
nitrogenous extractives,  30.54  fat,  and  3.59  per  cent  ash— that  is,  the 
water-free  substance  of  broths,  as  compared  with  the  water-free  sub- 
stance of  uncooked  meats,  contains  over  one-sixth  as  much  proteid, 
about  four  and  one-half  times  as  much  of  nitrogenous  extractives, 
nonnitrogenous  extractives,  and  total  organic  extractives,  one  and 
one-fourth  as  much  fat,  and  tliree  and  eight-tenths  as  much  ash. 

The  quantity  of  ash  m  the  w^ater-free  substance  of  the  broths  varied 
from  2.32  per  cent  in  sample  No.  1161,  to  24  per  cent  in  sample  No. 
1380,  the  average  being  15.38  per  cent. 

By  referring  to  Table  131,  page  195,  it  will  be  observed  that  the  aver- 
age results  obtained  in  the  years  1903  and  1904  from  the  analysis 
of  31  samples  of  complete  meat  broths  were:  Water  95.619  per  cent, 
total  solid   matter  4.381    per   cent,  proteid  0.581    per  cent,  nitrog- 
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enoiis  extractives  0.831  per  cent,nonnitrogeiioiis  extractives  1.067  per 
cent,  total  organic  extractives  1.89S  per  cent,  fat  1.263  per  cent,  and 
ash  0.609  per  cent. 

The  total  nitrogen  was  0.360  per  cent ,  0.093  per  cent  being  proteid 
and  0.267  per  cent  in  nonproteid  form.  The  considerably  higher 
result  obtained  in  the  last  series  as  compared  with  the  earlier  tests 
reported  is  undoubtedly  due  to  two  causes.  The  first  is  the  fact  that 
in  the  experiments  made  in  1903-4  the  meats  were  as  a  rule  cut  into 
small  cubes,  thus  presenting  a  large  surface  to  the  solvent  action  of 
the  water  in  wliich  they  were  cooked,  while  in  the  earlier  experiments 
the  meats  were  as  a  rule  cooked  in  compact  pieces,  many  of  them 
large  in  size.  The  second  factor  which  apparently  tended  to  give  a 
richer  broth  in  the  later  series  of  experiments  is  the  longer  time  of 
cooking  to  which  many  of  the  meats  were  subjected. 

Apparently,  then,  increasing  the  length  of  the  cooking  period 
increases  the  richness  of  the  broth.  Thus  the  average  percentage 
composition  of  14  broths  cooked  for  three  hours  was:  96.163  water, 
3.837  total  solid  matter,  0.456  proteid,  0.S50  nitrogenous  extractives, 
1.054  nonnitrogenous  extractives,  1.904  total  organic  extractives, 
0.877  fat,  and  0.603  per  cent  ash. 

The  average  percentage  composition  of  the  17  1) roths  cooked  for 
five  hours  was:  95.177  water,  4.823  total  solid  matter,  0.691  proteid, 
0.814  nitrogenous  extractives,  1.079  nonnitrogenous  extractives, 
1.893  total  organic  extractives,  1.593  fat,  and  0.613  per  cent  ash. 
Since,  however,  the  meats  which  were  cooked  for  five  hours  contained 
almost  twice  as  much  fat  as  those  cooked  for  three  hours,  this  may  be 
responsible  for  the  large  amount  of  fat  in  this  broth. 

The  range  in  the  proportion  of  the  different  constituents  may  be 
readily  seen  from  the  table.  Such  data  are  interesting,  though  they 
are  not  uniform  enough  for  general  deductions. 

Table  131,  page  196,  also  gives  the  percentage  composition  of  the 
complete  broths  upon  the  basis  of  the  water-free  substance.  Thus 
stated,  the  average  percentage  composition  in  the  case  of  the  31  com- 
plete broths  made  by  cooking  small  pieces  of  meat  for  comparatively 
long  periods  was:  13.93  proteid,  20.85  nitrogenous  extractives,  26.62 
nonnitrogenous  extractives,  47.46  total  organic  extractives,  23.43  fat, 
and  15.18  per  cent  ash.  On  this  basis  of  comparison  it  is  apparent 
that  the  total  solid  matter  of  these  broths  contained  considerably 
more  proteid  matter  and  nitrogenous  and  nonnitrogenous  organic 
extractives  and  a  somewhat  smaller  quantity  of  mineral  substances 
and  fat  than  did  the  total  dry  substance  of  the  broths  made  by  cooking 
larger  pieces  of  meat  for  shorter  ])eriods. 

In  this  connection  it  should  be  said  that  the  true  nature  of  the 
nitrogenous  and  nonnitrogenous  extractives  of  broths  and  of  meats 
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is  as  yot  practically  unknown.  In  our  earlier  invest  i<j:at ions  "  upon  the 
losses  which  meats  sustain  when  cooked  in  hot  water  it  was  observed 
that  the  sum  of  the  proteids.  Ilesh  l)ases.  fat,  and  ash  in  clear  hroths 
as  obtained  by  analysis  was  in  all  cases  considerably  less  than  the 
amount  of  total  solids  obtained  by  the  direct  eva])oration,  and  this 
quantity  of  unknown  extractives  was  designated  ''other  substances." 
The  projiortion  of  the  undetermined  material  or  "other  substances" 
ranged  from  19.9  to  43.4  per  cent,  and  averaged  34.2  per  cent  of  the 
total  solids  of  the  clear  broth;  or,  stated  in  another  way,  the  jiropor- 
tion  of  unidentified  substances  in  the  broth  varied  from  0.3  to  1.1  per 
cent,  and  averaged  O.S  per  cent  of  the  total  weight  of  the  fresh  meat. 

Much  time  has  been  devoted  in  tliis  laboratory  to  the  study  of  unde- 
termined sul)stances  in  liroths,  but  tlie  publication  of  the  detailed 
results  is  withheld  until  further  investigations  can  be  made.  It  is  evi- 
dent from  the  experimental  results  so  far  obtained  that  this  material 
contains  consideral)le  lactic  acid,  some  glycogen,  more  or  less  inosite 
and  xanthin  bases,  and  traces  of  acetic  and  butyric  acids. 

In  the  investigations  reported  in  the  later  publication  referred  to 
above,'' notwithstanding  the  fact  that  all  the  determinations  of  proteids, 
flesh  bases,  and  ''other  substances"  were  carefully  made,  it  was  then 
considered  more  satisfactory  in  calculating  the  material  lost  in  cook- 
ing meats  to  combnie  the  flesh  bases  and  the  so-called  "other  sub- 
stances" under  the  name  of  "extractives,"  a  term  wliich  has  often 
been  used  in  that  sense.'" 

Recent  studies  in  connection  with  these  nutrition  investigations 
have  shown  that  the  cold-water  extracts  of  meats  also  give  results 
similar  to  those  obtained  in  the  analysis  of  ])roths,  namely,  that  the 
sum  of  the  nitrogenous  matters,  fat,  and  mineral  matter  determined 
by  direct  analysis  is  in  ever}^  case  decidedly  less  than  the  total  solid 
residue  obtained  by  direct  evaporation.  This  difference  ma}^  be  seen 
by  noting  the  ]:)roportion  of  the  nonnitrogenous  organic  extractives 
in  Tables  98-104,  pages  99-115. 

Composition  of  Clear,  Filtered  ]\1eat  Broths. 

The  methods  (see  p.  15)  used  in  the  determination  of  the  losses 
involved  in  the  cooking  of  meats  in  hot  w^ater  make  it  necessary  to 
separate  the  constituents  of  the  original  complete  broths  into  those 
which  exist  in  the  form  of  suspended  matter  and  those  wliich  occur 
dissolved  in  the  clear  filtered  broth.  Broths  are  so  frequently  served 
clear  that  it  seems  desirable  to  present  the  available  data  regarding  the 

oU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bills.  102,  141. 

b  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  141. 

c Mitchell's  Flesh  Foods,  pp.  7,  45,  and  48.  See  also  Allen's  Commercial  Organic 
Analysis,  vol.  4,  Philadelphia,  1898,  pp.  270  and  335;  and  Halliburton's  Textbook  of 
Chemical  Physiology  and  Pathology,  1891,  p.  418. 
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composition  of  tlio  filtorod  broths,  and  in  Tables  132  and  133  the  com- 
position of  the  clear,  filtered  broths,  calculated  to  the  basis  that  100 
grams  of  meat  per  100  grams  of  broth  or  1  pound  of  meat  per  1.04 
pints  of  original  broth,  will  be  found.  The  kind  and  cut  of  meat  and 
the  method  of  cooking  are  ])lainly  shown  in  the  tables,  together  with 
the  weight  of  meat  taken,  the  weight  of  the  resulting  complete  broth, 
and  the  weight  of  the  clear  broth.  The  tables  also  give  the  percentage 
composition  of  the  clear,  fdtered  broth  calculated  to  the  basis  of  the 
water-free  substance. 


Table  132. — Composition  of  clear,    fUered    hrotli.     {ReKiilts  of  experinieriLt  made  in 

'1898-190S.) 

[Calculated  to  the  Ijasis,  100  grams  of  meat  give  100  grams  of  broth,  or  1  pound  of  meat  gives  1.04 

pints  of  broth. 


Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  meat. 

Method  of  cooking. 

Weight 
of  meat 
taken. 

Weight 
of  sus- 
pended 
matter 
in  broth. 

Lab- 
ora- 

Temperature. • 

Dura- 
tion of 
cook- 
ing. 

Weight 

tory 
No. 

Atlje- 
gin- 
ning. 

During 
cook- 
ing. 

broth. 

1158 

31 

28 
28 

61 
69 

62 
70 

18 
21 
23 
22 

65 
21 
73 
23 
22 
20 
20 

51 
48 
54 
18 

°C. 
100 
100 
100 

°C. 

80-&5 
100 
100 

Hours. 

n 

2 

2 

Grams. 
1,380.20 
1,211.75 
1,152.63 

Grams. 

3.27 

21.34 

20.78 

Grams. 
1,376.93 

1095 

do 

1, 190.  41 

1096 

do 

1,131.85 

Average  Nos.   1095   and 
1096 

1,182.19 

21.03 

Beef,  round,  lean,  J-meh cubes. . 
do 

100 
100 

80-85 
80-8.') 

2 
2 

1370 
1382 

500.00 
500.00 

8.03 
4.47 

491.97 
495. 53 

Average 

.500.00 

6.25 

Beef,  round,  lean,  .',-ineh  cubes. . 
do 

Average 

100 
100 

80-85 
80-85 

2 
2 

1371 
1383 

2,500.00 
2,500.00 

43.73 
39.28 

2,4.56.27 
2,460.72 

2,500.00 

41.51 

Average  Nos.  1370,  1371, 
1382,  and  1383 

23.88 

Beef,  round ,  lean,  small  piece . . . 
do   

100 
100 
100 
100 

80-85 
80-8.5 
80-&5 
80-85 

2 
2 
2 
2 



894 
779b 

433. 20 
660. 50 
686.60 
755. 80 

1.34 
5.16 
5.36 
3.81 

431.86 
655. 34 

809b 

781b 

do 

do 

Average 

681.24 
751.99 

634. 03 

3.92 

Beet,  round,  lean,  small  piece. . . 

do 

do 

do 

do 

do 

100 
100 
100 
100 
100 
100 
100 

80-&5 
80-8.5 
80-8.5 
SO -85 
80-85 
80-85 
80-85 

2 
2 
2 
2 
2 
2 
2 

1378 
779a 

1386 
809a 
781a 
777a 

501.41 
7,50. 00 
500.00 
742. 80 
057.00 
825.80 
739.  .50 

5.73 
8.59 
4.81 
8.47 
6.16 
7.32 
7.11 

495. 68 
741.41 
495. 19 
734. 33 
650. 84 
818. 48 

777b 

do 

732.39 

Average 

673.79 

6.88 

Average  Nos.  777a,  777b, 
779a,  779b,  78Ia,  781b, 
809a,    809b,    894,    1378, 
and  1386..  . 

6.59.  .33 

5.80 

Beef,  round,  lean,  large  piece 

do 

100 
100 
100 
100 

80-&5 
80-85 
80-85 
80-85 

2 
2 
2 

2 

1211 
1205 

2,141.09 
1,237.90 
2, 108. 62 
2,080.60 

1.39 
1.40 
2.98 
4.69 

2,139.70 
1,236.50 

1242 

do 

2, 105. 64 

895 

do 

2,075.91 

1,892.05 

2.62 
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Table  132. — Comjwsition  of  clear,  fiKeretl  hmfh.     (Reftults   of  rxpfrvneutK   made  in 
1808-1903)— Couthmcd. 


Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  nieut. 

Method  of  cooking. 

Weight, 
of  meat 
taken. 

Weight, 
of  sus- 
pended 
matter, 
in  broth. 

Lab- 
ora- 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Weight. 

torv 
No". 

At  be- 
gin- 
ning. 

During 
cook- 
ing. 

broth. 

1379 
1027 

GO 
19 
74 
19 

16 
16 
26 
26 
35 

27 
27 

29 
29 
30 
30 

32 
32 
33 
33 
34 
34 

38 
38 
40 
40 

39 
39 
41 
41 

36 
36 
37 
37 

48 
51 
54 

24 
24 

Beef,  round,  lean,  large  piece 

do 

"C. 
100 
1(X) 
100 
100 

°C. 

80-85 

80-85 

80-85 

80-85 

Hours. 
2 
2 
2 
2 

Orams. 
2,502.60 
2,141.25 
2,500.00 
1,139.48 

Grams. 
19.60 
11.54 
13.26 
3.88 

Orams. 
2,483.00 
2,129.71 

i:«7 

do 

2,486.74 

1097 

do 

1,135.60 

2,070.83 

12.07 

.\verage    Nos.  895,  1027, 
1097,    1205,    1211,    1242, 
1379,  and  1387 

1,981.44 

7.34 

Beef,  round,  fat 

do 

100 
100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 
80-85 

2 
2 
2 
2 
2 

892 
893 

1,220.30 
1,477.80 
1,383.07 
1,409.64 
1,764.97 

10.64 
14.20 
12.31 
9.97 
15.34 

1,209.66 
1,463.60 

1091 

....do 

1,370.76 

I();t2 

do 

1,399.67 

1172 

..do 

1,749.63 

1,451.16 

12.49 

Beef,  "plate  boil."  very  fat 

do 

1(X) 
100 

80-85 
80-85 

2 
2 

1093 
1094 

2,120.13 
2,193.89 

19.  .53 
26.82 

2,100.60 
2,167.07 

2,157.01 

23.18 

Beef,  round,  rather  fat 

100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 

3 
3 
3 
3 

1098 

1,017.  a5 

1,740.51 

713.60 

2,323.10 

32.04 

32.92 

4.  .50 

9.51 

985. 01 

1099 

.do 

1,707.  .59 

IHfi 

....do 

709. 10 

1147 

do.   .    .. 

2,313.59 

1,448.57 

19.74 

Beef,  "plate  boil,"  ver.v  fat 

.  .do 

100 
100 
100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 
80-85 
80-85 

3 
3 
3 
3 
3 
3 

1160 
1161 

1,715.90 
1,825.80 
2,393.20 
2,729.80 
1,806.37 
1,923.58 

90.88 
154.78 
20.94 
9.12 
52.74 
56.15 

1,625.02 
1,671.02 

1162 

2,372.26 

116.$ 

do                                        .  . 

2, 720. 68 

1 1 69 

Beef,  riljs,  very  fat 

1,753.63 

1170 

do '. 

1,867.43 

2,065.78 

64.10 

Veal.  leg.   ... 

100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 

3 
3 
3 
3 

1177 

1,774.20 
2,334.70 
1,648.31 
1,939.09 

14.94 
4.26 
3.30 
2.67 

1 , 7.59. 26 

1178 

.do 

2,330.44 

1181 

do 

1,645.01 

11S2 

do 

1,936.42 

1,924.08 

6.29 

Mutton ,  leg 

100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 

3 
3 
3 
3 

1179 

964.70 
1,284.20 

912.82 
1,268.14 

80.24 
69.47 
41.40 

88.82 

884.46 

IISO 
1183 

do 

do 

1,214.73 
871.42 

11S4 

do 

1,179.32 

1,107.47 

69.98 

Pork. fresh  ham 

do 

do                                ... 

100 
100 
100 
100 

80-85 
80-85 
80-85 
80-85 

3 
3 
3 
3 

1173 
1174 
1175 

1,838.40 
1,608.50 
1,882.66 
2,016.70 

9.22 
73.46 
26.98 
38.93 

1,829.18 
1,535.04 
1,855.68 

1176 

do 

1,977.77 

1,836.57 

37.15 

Beef,  round,  lean 

100 
100 
100 

80-85 
80-85 
80-85 

5 
5 
5 

1206 

1,210.15 
1,529.94 
1,128.00 

1.11 
6.01 
3.53 

1,209.04 

1212 
1243 

do 

do                                 .  . 

1,523.93 
1,124.47 

1,289.36 

3.55 

~ 

1 

1,481.86 

22.41 

20-25 
20-25 

50 
50 

6 
6 

820a 

915. 10 
837.30 

5.75 
6.90 

909.35 

820b 

do           

830.40 

876.20 

6.33 
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Table  132. — f'ompos'd'inn  of  clear,  iiUered   broth.     (Results   of  experiments  made  in 
1898- JDOS )— Continued. 


Lab- 
ora- 
tory 
No. 


Cook- 
ing 
cx- 
pori- 
mcnt 
No. 


1376 
1384 


1377 
1385 


1368 
1380 


1369 
1381 


1171 
771a 
771b 
823a 
823b 


Kind  of  meat. 


Beef,  round,  lean,  1  piece . 
....do 


Average. 


Beef,  round,  lean,  1  piece. 
do 


Average . 


Beef,  round,  J-inch  cubes . 
....do 


Method  of  cooking. 


Temperature. 


At  be- 
gin- 
ning. 


°C. 

20-25 

20-25 


20-2.5 
20  25 


During 

cook 

ing. 


Dura- 
tion of 
cook- 
ing. 


°C. 

47-50 

47-50 


47-50 
47-50 


20-25 
20-25 


Average. 


Beef,  round,  .'.-Lncli  cubes 

do ' 


Average 

Average  Nos.  1368,  1369, 
1376,  1377,  1380,  1381, 
1384,  and  1385 


Beef,  round,  lean. 

....do 

....do 

....do 

....do 


Average  Nos.  771a,  771b, 
823a,  and  823b 


Average  Nos.  771a,  771b, 
820a,  820b,  823a,  823b, 
1171,  1368,  1369,  1376, 
1377,  1380,  1381, 1384,  and 
1385 


Average  of  73  above . 


47-50 
47-50 


20-25 
20-25 


20-25 
20-25 
20-25 
20-25 
20-25 


Maximum . 
Minimum . 


47-50 
47-50 


57-60 
80 


Hours. 
5 
5 


Weight, 
of  meat 
taken. 


Grams. 
520. 77 
500.00 


510.39 


Weight, 
pf  sus- 
pended 
matter, 
in  broth. 


Grams. 
1.59 
2.92 


2.26 


2,384.54 
2,500.00 


500.00 
500.00 


2,500.00 
2,500.00 


2,500.00 


1,488.16 


9.75 
16.17 


Weight, 
of  clear 
broth. 


Grams. 
519. 18 
497.08 


2,374.79 
2,483.83 


2.30 
6.08 


18.42 
14.67 


497. 70 
493.92 


2,481.58 
2,48.5.33 


.99 


1,. 523. 68 
705.50 
660.80 
798.  \Q 
944.  .50 


1,219.35 


1,427.92 


2,729.80 
500.00 


8.35 
7.34 
9.54 
3.00 
6.68 


6.64 


7.96 


19.45 


154. 78 
1.11 


1,515.33 
698. 16 
a51.26 
795. 10 
937. 82 


Lab- 
ora- 
tory 
No. 


1158 
1095 
10% 


1370 
1382 


Cook- 
ing 
ex- 
peri- 
ment. 
No. 


Kind  of  meat. 


Percentage  composition  of  the  clear,  filtered 
broth. 


Per  ct. 

Beef  round, lean I    98.40 

....do '    97.43 

do 97.48 


Average  Nos.  1095  and 
1096 97.45 


Total 
solid 
mat- 
ter. 


Per  ct. 
1.60 
2.57 
2.52 


2.55 


Pro- 
teid. 


Per  ct. 

0.08 

.12 

.16 


Organic  extractives. 


Nitrog- 
enous. 


Per  ct. 

0.46 

.75 

.75 


Non- 
nitrog- 
enous.. 


Per  ct. 
0.71 
1.07 
1.02 


Beef,    round,    lean,    .'.-inch 

1      cubes 97.22 

69  ' do 97.22 

Average 97. 22 


2.78 
2.78 

2.78  I 


.20 
.06 


1.06 
1.12 


1.09 


Total. 


Per  ct. 
1.17 
1.82 
1.77 


1.90 
2.07 


Ash. 


Per  ct. 

0.35 

.63 

..59 
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Table    132. — C'omjMJsition  of  clear,  jilttnd   broth,     {litsnlls  nf  ispirhm  iit.^  miuh'  in 
1S98-190S)— Continued. 


Lab- 
ora- 
tory 
.\o. 

Cook- 
ing 
e.x- 
pi-ri- 
ment 
No. 

Kind  of  moat. 

Percentage  composition  of  the  clear,  filtered 
broth. 

Water. 

Total 
solid 
mat- 
ter. 

Per  ct. 

2.58 
2.64 

Pro- 
teid. 

Organic  extractives. 

Ash. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

1371 

62 
70 

18 
21 
23 
22 

65* 

21 

73 

23 

22 

20 

20 

51 

48 
54 
18 

66 
19 
74 
19 

16 
16 
26 
26 
35 

27 
27 

29 
29 
30 
30 

Beef,    round,    lean,    J-inch 

Per  ct. 
97.42 
97.36 

Per  ct. 

0.11 

.06 

Per  ct. 

0.84 

.89 

Per  ct. 
1.00 
1.07 

Per  ct. 
1.84 
1.96 

Per  ct. 
0.63 

1383 

do 

.62 

Average 

97.39 

2.61 

.08 

.87 

1.03 

1.90 

.63 

Average  Nos.  1370, 1371, 
1382,and  1383 

Beef,  round,  lean, small  piece 
do 

97.30 

2.70 

.11 

.88 

1.06 

1.94 

.65 

894 
779b 

97.07 
97.05 
97.31 
97.33 

2.93 
2.95 
2.69 
2.67 

.12 
.43 
.12 
.30 

.90 
.80 
.80 
.75 

1.18 
1.04 
1.12 
.99 

2.08 
1.84 
1.92 
1.74 

.73 

.68 

809b 

do 

.65 

781b 

do 

.63 

Average 

97.19 

2.81 

.24 

.81 

1.09 

1.90 

.67 

Beef,  round .  lean ,  small  piece . 
do 

do 

1378 

779a 
1386 

809a 

97. 66 
97.28 
97.48 
97. 49 
97.34 
97.51 
97.29 

2.34 
2.72 
2.52 
2.51 
2.66 
2.49 
2.71 

.09 
.40 
.06 
.15 
.33 
.28 
.36 

.77 
.74 
.81 
.73 
.()8 
.(« 
.77 

.83 
.93 
.98 
l.OI 
1.03 
.92 
.96 

1.60 
1.67 
1.79 
1.74 
1.71 
1.60 
1.73 

.65 
.65 
.67 
.62 

781a 

do 

.62 

777a 

...do 

.61 

777b 

....do 

.62 

Average 

Average     Nos.     777a, 
777b, 779a. 779b, 781a, 
781b,  809a,  809b,  894, 
1378,  and  1386 

Beef,  round,  lean,  large  piece. 
do 

97.44 

2.56 

.24 

.74 

.95 

1.69 

.63 

97.35 

2.6.5 

.24 

.77 

1.00 

1.77 

.65 

1211 
1205 

98.35 
98.17 
98.67 
97.54 

1.65 
1.83 
1.33 
2.46 

.14 
.08 
.11 
.12 

.51 
.56 
.41 
.74 

.60 

.74 

.47 

1.01 

1.11 
1.30 
.88 
1.75 

.40 
.45 

1242 

..do 

.34 

895 

do 

.59 

.\  veragc 

98.18 

1.82 

.11 

.56 

.71 

1.26 

.45 

Beef,  round,  lean,  large  piece. 
do 

1379 
1027 

98.01 
97.71 
98.51 
97.84 

1.99 
2.29 
1.49 
2.16 

.11 
.13 
.13 
.13 

.64 
.86 
.58 
.70 

.82 
.75 
.42 
.85 

1.46 
1.61 
1.00 
1.55 

.42 

1387 
1097 

do 

do 

.36 
.48 

Average 

98.02 

1.98 

.13 

.70 

.71 

1.41 

.45 

Average  Nos.  895, 1027, 
1097,  1205,  1211,  1242, 
1379,  and  1387 

Beef,  round,  fat 

do 

do 

do 

do 

98.10 

1.90 

.12 

.63 

.71 

1.34 

.45 

892 
893 
1091 
1092 
1172 

98.24 
98.27 
98.04 
98.32 
98.72 

1.76 
1.73 
1.96 
1.68 
1.28 

.11 
.16 
.10 
.14 
.07 

.54 
.51 
.60 
.50 
.37 

.66 
.64 
.80 
.66 
.54 

1.20 
1.15 
1.10 
1.16 
.91 

.45 
.42 
.46 
.38 
.30 

98.32 

1.68 

.12 

.50 

.66 

1.16 

.40 

Beef,  "plate  boil,"  very  fat . 
do     ... 

1093 
1094 

99.12 
99.27 

.88 
.73 

.08 
.05 

.25 

.18 

.34 
.34 

.59 
.52 

.21 
.16 

99.20 

.81 

.07 

.22 

.34 

.56 

.19 

Beef,  round,  rather  fat 

do 

do 

do V. 

Average 

1098 
1099 
1146 
1147 

97.64 
98.14 
97.75 
98.19 

2.36 
1.86 
2.25 
1.81 

.20 
.16 
.12 
.09 

.64 
.51 
.69 
.55 

1.02 
.78 
.93 
.73 

1.66 
1.29 
1.62 
1.28 

.50 
.41 
.51 
.44 

97. 93 

2.07 

.14 

.60 

.86 

1.46 

.47 
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Table    132. — Comjxmtion  of  clear,  filtei'ed  broth.     {Results  of  cTperiments  made  in 

1898-1903)— Continued. 


Lab- 
ora- 
tory 
No. 

Cook- 
ing 
ex- 
peri- 
ment 
No. 

Kind  of  moat. 

Percentage  composition  of  the  clear,  filtered 
broth. 

Water. 

Total 
solid 
mat- 
ter. 

Pro- 
teid. 

Organic  extractives. 

Ash. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous 

Total. 

1160 
1161 

32 
32 
33 
33 
34 
34 

38 
38 
40 
40 

39 
39 
41 
41 

36 
36 
37 
37 

48 
51 
54 

21 
24 

03 
71 

64 
72 

59 
67 

60 
68 

Beef,  "plate  boil,"  very  fat. . 
do 

Per  ct. 
99.14 
98. 89 
99.04 
99.21 
98.77 
98.97 

Per  ct. 

0.86 
1.11 
.96 
.79 
1.23 
1.03 

Per  ct. 

0.07 

.07 

.11 

.10 
.12 
.11 

Per  ct. 

0.24 
.31 
.27 
.22 
.36 
.31 

Per  ct. 
0.37 
.49 
.38 
.31 
.49 
.39 

Per  ct. 
0.61 
.80 
.65 
.53 
.85 
.70 

Per  ct. 

0.18 

24 

1162 

Beef,  neck,  very  fat 

20 

1163 

. ..   .do 

.  16 

1169 
1170 

Beef,  ribs,  very  fat ... , 

do.. 

.26 
22 

Average  of  above 

Veal,  leg 

99.00 

1.00 

.10 

.29 

.40 

.69 

.21 

1177 

98.21 
98.  48 
97.98 
98.42 

1.79 
1.52 
2.02 
1.58 

.35 
.33 
.35 
.34 

.45 
.39 
.48 
.37 

.64 
.50 
.81 
.57 

1.09 
.89 

1.29 
.94 

.35 

1178 

do.. 

.30 

1181 

do 

.38 

1182 

do 

.30 

Average 

98.27 

1.73 

.34 

.42 

.63 

•  1.05 

.33 

Mutton,  leg 

1179 

97.87 
98.00 
98.10 
98.28 

2.13 
2.00 
1.90 
1.72 

.16 
.21 
.12 
.15 

.67 
.58 
.47 
.40 

.84 
.81 
.91 
.81 

1.51 
1.39 
1.38 
1.21 

.46 

1180 

do.   .. 

.40 

1183 

do 

.40 

1184 

do 

.36 

Average 

98.06 

1.94 

.16 

.53 

.84 

1.37 

.41 

Pork, fresh  ham 

1173 

99.00 

98.84 

•  98. 92 

98.86 

1.00 
1.16 
1.08 
1.14 

.11 
.06 
.05 
.05 

.28 
.35 
.33 
.35 

.39 
.50 
.43 
.46 

.67 

.85 
.76 
.81 

.22 

1174 

do 

.25 

1175 

do.. 

.27 

1176 

do 

.28 

98.90 

1.10 

.07 

.33 

.44 

.77 

.26 

Beef ,  round,  lean 

1206 

97.49 
97.78 
98.12 

2.51 
2.22 
1.88 

.09 
.17 
.15 

.79 
.67 
.60 

1.03 
.83 
.66 

1.82 
1.50 
1.26 

.60 

1212 

do 

.55 

1243 

do 

.47 

Average 

97.80 

2.20 

.14 

.69 

.84 

1.53 

.54 

Average  of  58  above 

Beef,  round,  lean 

do 

98.07 

1.93 

.15 

.57 

.74 

1.31 

.45 

820a 
S20b 

98.34 
97.71 

1.66 
2.29 

.24 
.41 

.44 
.57 

.61 

.84 

1.05 
1.41 

.37 

.47 

Average 

98.02 

1.98 

.33 

.51 

.73 

1.23 

.42 

Beef,  round,  lean,  1  piece 

do 

1376 
1384 

97.75 
97.56 

2.25 
2.44 

.50 
.45 

.56 
.69 

.64 
.81 

1.20 
1.50 

..55 
.49 

Average 

97.65 

2.35 

.48 

.63 

.73 

1.35 

..52 

Beef,  round,  lean,  1  piece 

.do . 

1377 
1385 

98.19 
98. 60 

1.81 
1.40 

.33 
.20 

.50 
.42 

.58 
.47 

1.08 
.89 

.40 
.31 

Average. . 

98.39 

1.61 

.27 

.46 

.53 

.99 

.36 

Beef,  round,  ?,-iiich  cubes 

do : 

Average 

1368 
1380 

97.34 
98.45 

2.66 
1.55 

:22 
.18 

.84 
.47 

.98 
.24 

1.82 
.71 

.62 
.66 

97.89 

2.11 

.20 

.66 

.61 

1.27 

.64 

Beef,  round,  i-inch  cubes 

do 

1369 
1381 

97.82 
97.61 

2.18 
2.39 

.31 
.38. 

.68 
.71 

.69 
.83 

1.37 
1.54 

.50 
.47 

Average...       .        ... 

97.71' 

2.29 

.34 

.70 

.76 

1.46 

.49 

Average      Nos.       ]3()8, 
1369,   1376,  1377,  1380, 
1381,  1384,  and  1385.... 

97.92 

2.08 

.32 

.61 

.65 

1.26 

.50 
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Tvui.K    V.i^.    -i'oin  posit  ton  of  clear,  JiKeied  hiolh.     {Results  of  experiments  made  in 
]  SUS-1 00 J  )—i\mUnuod. 


Cook- 
ing 
ex- 
peri- 
ment 
No. 

3.') 
17 
17 
25 
25 

Kind  of  meat. 

Percentage  composition  of  the  clear,  filtered 
broth. 

Lab- 
ora- 

Water. 

Total 
solid 
mat- 
ter. 

Pro- 
teid. 

Organic  extractives. 

Ash. 

tory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

ir/1 

77  la 
77 11 J 
S23a 
S23b 

Per  ct. 

98.61 

Per  cl. 
1.39 
2.48 
2.54 
2.40 
2.41 

Perct. 
0.08 
.06 
.09 
.11 
.15 

Percl. 

0.41 

.79 

.77 
.78 
.74 

Perct. 

0.55 

1.06 

1.08 

.99 

.97 

Per  ct. 
0.96 
1.85 
1.85 
1.77 
1.71 

Per  ct. 
0.35 

....do 

do         

97.52 
97.40 

.57 
.60 

do                   

97.54 
97.59 

.58 

do 

.55 

Average      Nos.      771a, 
77lb,  823a,  and  82;}b... 

Average     Nos       771a, 
771b,  820a,  K20b,  K23a, 
823b,  1171,  1368,  1369, 
1376,  1377,   13S0,  1381, 
1384,  and  1385 

97.53 

2.47 

.10 

.77 

1.02 

1.79 

.58 

97.87 

2.13 

.25 

.62 

.75 

1.38 

.50 

Average  of  73  above. . . . 

Maximum 

Minimum 

98.  (» 

1.97           .17 

.59 

.74 

1.34  1          .46 

99.27 
97.05 

2.95 
.73 

.50 
.05 

.95 
.18 

1.18 
.24 

2.08 
.52 

1          .73 
.16 

Cook- 
ing- 
ex- 

peri- 
ment 
No. 

Kind  of  meat. 

Percentage  composition  of  the  clear,  filtered 
broth.    (Uater-free  substance.) 

Lab- 
ora- 

Pro- 
teid. 

Organic  extractives. 

tory 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

1158 

31 

28 
28 

61 
69 

62 
70 

18 
21 
23 
22 

65 
2K 
73 
23 
22 
20 
20 

Per  ct. 
5.00 
4.67 
6.35 

Per  ct. 
28.75 
29.18 
29. 76 

Per  ct. 

44.38 
41.64 
40.48 

Per  ct. 
73.13 
70.82 
70.24 

Per  ct. 
21.87 

do                     

24.51 

1091) 

do                 

23.41 

Average  Nos.  1095  and  1096 

Beef,  round,  lean,  .',-iiicli  cubes 

do            

5.51  1        29.47 

41.06 

70.53 

23.96 

1370 
1382 

7.19 
2.16 

30.22 
34.17 

38.13 
40.29 

68.35 
74.46 

24.46 
23.38 

Average 

Beef,  round,  lean,  .'.-incli  cubes 

do          

4.68           32.20 

39.21 

71.40 

23.92 

1371 
1383 

4.26 
2.27 

32.56 
33.71 

38.76 
40.53 

71.32 
74.24 

24.42 
23.49 

Average ; 

3.26 
3.97 

33.14 

39.64 

72.78 

23.96 

Average  Nos.  1370,  1371,  1382, 
and  1383 

32.67 

39.42 

72.09 

23.94 

894 

779b 

Beef,  round,  lean,  small  piece 

do  

4.10 
14.58 

30.72 
27.12 

40.27           70.99 
35.25           62.37 
41.64           71.38 
37.08          65.17 

24.91 
23.05 

809b 

do                     

4.46  1        29.74 
11.24  !        28.09 

24.16 

781b 

do 

23.59 

Average 

8.59           28.92 

38. 56           67. 48 

23.93 

1378 
779a 

Beef,  round,  lean,  small  piece 

do                     

3.84 
14.71 
2.38 
5.98 
12.41 
11.24 
13.28 

1        32.91 
27.21 
32.14 
29.08 
25.56 
27.31 
28.41 

35.47 
34.19 
38.89 
40.24 
38.72 
36.95 
35.42 

68.38 
61.40 
71.03 
P9.32 
64.28 
64.26 
63.84 

27.78 
23.90 

1386 

do     

26.59 

809a 

do  

24.70 

781a 

do                    

23.31 

7778 

do     

24.50 

777t 

do 

22.88 

«          Average 

9.12 

28.95 

37.13 

66.07 

24.81 

Average  Nos.  777a,  777b,  779a, 
779b,  7^1a,  781b,  809a,  809b, 
894, 1378,  and  1386 

8.93 

28.94 

37.65 

66.58 

24.49 

208 

Table    132. — Coinpofiltion  of  clear,  filtered  hroth.     (Results  of  experiments   made  in 
1S98-190J)— Continued. 


Lab- 

Cook- 
iiig- 
cx- 
pi^ri- 
nient 
No. 

Kind  of  iiK'at. 

Percentage  composition  of  the  clear,  filtered 
broth.    (Water-free  substance.) 

ora- 
tory 

Pro- 
tcid. 

Organic  extractives. 

No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

1211 
1205 

51 
48 
54 
18 

(ifi 
19 
74 
19 

16 
It) 
26 
26 
35 

27 
27 

29 
29 
30 
30 

32 
32 
33 
33 
34 
34 

38 
38 
40 

40 

39 
39 

41 
41 

36 
36 
37 
37 

Beef,  round,  lean,  large  piece 

do 

Per  ct. 
8.49 
4.37 
8.27 
4.88 

Per  ct. 
30.91 
30.60 
30.83 
30.08 

Per  ct. 
36. 36 
40.44 
35.34 
41.-06 

Per  ct. 
67.27 
71.04 
66. 17 
71.14 

Per  ct. 
24.24 
24.59 
25.56 
23.98 

1242 

do 

895 

do 

Average 

6.50 

30.61 

38.30 

68.91 

24.59 

Beef,  round,  lean,  large  piece 

do 

1379 
1027 

5.53 
5.67 
8.73 
6.02 

32.16 
37.55 
38.92 
32.41 

41.21 
32.75 
28.19 
39.35 

73.37 
70.31 
67.11 
71.76 

21.10 
24.02 
24.16 
22.22 

1387 

do 

1097 

do 

Average 

6.49 

35.26 

35.38 

70.64 

22.88 

Average  Nos.  895,  1027,  1097, 
1205,   1211,   1242,   1379,  and 
1387 

6.50 

6.25 
9.25 
5.10 
8.33 
5.47 

32.94 

36.84 

69.78 

23.73 

Beef,  round,  fat 

892 

30.68 
29.48 
30. 61 
29.76 
28.91 

37.50 
36.99 
40.81 
39.28 
42.19 

68.18 
66.47 
71.43 
69.05 
71.09 

05  57 

893 

do 

24.28 
23.47 
22  62 

1091 

do 

1092 

do 

1172 

do 

23  44 

Average . ..'. 

6.88 

29.89 

39.35 

69.24 

23.88 

Beef,  "  j)late  boil,"  very  fat 

do '. 

1093 
1094 

9.09 
6.85 

28.41 
24.66 

38.64 
46.57 

67.05 
71.23 

23.86 
21  92 

Average 

7.97 

26.54 

42.60 

69.14 

22  89 

Beef,  round,  rather  fat 

1098 

8.48 
8.60 
5. 33 
4.97 

27.12 
27.42 
30. 67 
30.39 

43.22 
41.94 
41.33 
40.33 

70.34 
69.36 
72.00 
70.72 

21  18 

1099 

do 

114() 

do 

22  67 

1147 

do 

24  31 

Average 

6.85 

28.90 

41.70 

70.60 

22  55 

Beef,  "plate  boil,"  very  fat 

do 

llfiO 
IKil 

8.14 
6.31 
11.46 
12.66 
9.75 
10. 68 

27.91 
27.93 
2S.  13 
27.85 
29.27 
30.10 

43.02 
44.14 
39.58 
39. 24 
39.84 
37.86 

70.93 
72.07 
67.71 
67.09 
69.11 
67.96 

20.93 
21  62 

llti2 

Beef,  neck,  very  fat 

20  83 

llfi3 

do : 

20  25 

ll(i9 

Beef,  ribs,  vei-y  fat 

21  14 

1170 

do 

21  36 

Average  of  above 

9.83 

28.53 

40.62 

69.15 

21  02 

Veal,  leg 

1177 

19.56 
21.71 
17.33 
21.52 

25.14 
25.66 
23.76 
23.42 

35. 75 
32.89 
40.10 
36.07 

60.89 
58. 55 
63. 86 
59.49 

19  55 

1178 

do 

19  74 

1181 

do 

18  81 

1182 

do 

18  99 

Average 

20.03 

24.50 

36.20 

60.70 

19  27 

Mutton,  log 

1179 

7.51 
10.50 
C.32 

8.72 

31.40 
29.00 
24.74 
23.26 

39.43 
40.50 
47.89 
47.09 

70.89 
69.50 
72.63 
70.35 

21  60 

1180 

do 

20.00 

1183 

do 

21  05 

1184 

do 

20  93 

Average 

8.26 

27.11 

43.73 

70.84 

20  90 

Pork,  fresh  ham 

1173 

11.00 
5.17 
4.63 
4.39 

6.30 

28.00 
30.18 
30.56 
30.70 

39.00 
43.10 
39.81 
40.35 

67.00 
73.28 
70.37 
71.05 

22.00 

1174 
1175 
117G 

..'..  .do 

do i 

do 

Average 

21.55 
25.00 
24.56 

29.86 

40.56 

70.42 

23.28 
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Table   V32.—Comj>osition   of  clear,  -filtered  broth.     {Results  of  experiments  made   in 
18i)S-1903)~Con{\i\\\QA. 


Cook- 
iiig- 
c.x- 
pori- 
niciit 
No. 

Kiiiil  of  meat. 

Percentage  composition  of  the  clear, 
broth.     (Water-free  substance. 

filtered 

Lal)- 
ora- 
torv 
No. 

Pro- 
teid. 

Organic  extractives. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

lo(x; 

48 
51 
54 

24 
24 

63 
71 

64 
72 

.59 
67 

*  GO 
68 

35 
17 
17 
25 
25 

Per  ct. 
3.59 
7.66 
7.98 

Perct. 
31.47 
30.18 
31.91 

Per  ct. 
41.04 
37.38 
35.11 

Per  ct. 

72.51 
67.57 
67.02 

Per  ct. 
23.90 

y)yy 

do            

24.77 

1243 

..do 

25.90 

6.41 

31.19 

37.84 

69.03 

24.56 

8.21 

29.46 

39.34 

68.79 

22.99 

820a 

14.46 
17.91 

E6.51 
24.89 

36.75 
36.68 

63.25 
61.57 

22.29 

820b 

do          

20.52 

16.19 

25.70 

36.72 

62.41 

21.40 

1376 

22.22 
18.44 

24.89 
28.28 

28.44 
33.20 

53.33 
61.48 

24.45 

1384 

do .■-.. 

20.08 

20.33 

26.58 

30.82 

57.40 

22.27 

1377 

18.23 
14.29 

27.62 
30.00 

32.05 
33.57 

59.67 
63.57 

22.10 

1385 

.  .do 

22.14 

Average 

Heef,  round,  i-iiii'li  cubes 

(io                       

16.26 

28.81 

32.81 

61.62 

22.12 

1368 
1380 

8.27 
11.61 

31.58 
30.32 

36.84 
15.49 

68.42 
45.81 

23.31 
42.58 

9.94 

30.95 

26.17 

57.12 

32.94 

Beef,  round,  J-inch  cubes 

1369 

14.22 
15.90 

31.19 
29.71 

31.65 
34.73 

62.84 
64.44 

22.94 

1381 

do 

19.66 

Average 

Average  Nos.  1368,  1369,  1376, 
1377, 1380, 1381,  1384,  and  1385. 

15.06 

30.45 

33.19 

63.64 

21.30 

15.40 

29.20 

30.75 

59.95 

24.66 

1171 

5.76 
2.42 
3.54 
4.47 
6.22 

29.49 
31.85 
30.32 
31.71 
30.70 

39.57 
42.74 
42.52 
40.24 
40.25 

69.06 
74.59 
72.84 
71.95 
70.95 

25.18 

771a 

do        

22.99 

771b 

do   

23.62 

823a 

do                           

23.58 

8''3b 

do       

22.83 

Average  Nos.  771a,  771b,  823a, 
and  823b 

4.16 

.  31. 14- 

41.44 

72.58 

23. 26 

Average  Nos.  771a,  771b,  820a, 
820b,  823a,  823b,  1171,  1368, 
1369,    1376,    1377,    1380,    1381, 
1384,  and  1385 

11.86 

29.27 

34.98 

64.25 

23.89 

8.96 

29.42 

38.44 

67.86 

23.18 

22.22 
2.16 

38.92 
23.26 

47.89 
15.49 

74.59 
57.12 

32.94 

18.81 

11480— No.  162—06- 


-14 
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Table  133. — Com/position  of  clear,  filtered  broth.     (Results  of  exferiments  made  in 

1903~190Jt  ) 

[Calculated  to  the  basis,  Kio  grams  of  meat  give  100  grams  of  broth,  or  1  pound  of  meat  gives  1.04 

pints  of  broth.] 


Lab- 
ora- 
tory 
No. 

Kind  (if  meat. 

Method  of  cooking. 

Weight 
of  meat 
taken. 

A\'eight 
of  sus- 
pended 
matter 
in  broth. 

Cook- 
ing ex- 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Weight 

peri- 
ment 
No. 

At  be- 
gin- 
ning. 

Dur- 
ing 
cook- 
ing. 

of  clear 
broth. 

109 
137 

1642 
1754 

1756 

1746 

1772 
1783 

1641 
1744 

1773 
1784 

1755 
1757 

1743 
1745 

1646 
1645 

1654 
1658 

1644 
1720 

1665 
1673 
1703 

Beef,  round,  1-inch  cubes 

Beef,  round,  2-inch  cubes 

Average _  _ 

Cold. 
Cold. 

85 
85 

Hours. 
3 
3 

Grams. 

1,000.00 

900.00 

Grams. 
19.79 
11.12 

Grams. 
980.21 
888.88 

Cold. 

85 

3 

15.46 

934  55 

Beef,  round,   browned,  2 
cubes 

Average  Nos.  1642, 
and  1756 

-incli 
1754, 

139 

Cold. 

85 

3 

900.00 

6.62 

893. 38 

Cold. 

85 

3 

12.51 

920  82 

Beef,  round,  browned,  2 
cubes... 

-indi 

136 

85 
85 
85 

85 
85 
85 

3 
3 
3 

1,000.00 
1,074.83 
1,052.17 

17.53 
5.56 

982  47 

145 

Beef,  round,  2-inch  cubes 
do 

1,069.27 

154 

Average  Nos.    1772 
1783 

and 

85 

85 

3 

11.55 

1,025  87 

Beef,  round,  1-inch  cubes . 
Beef,  round,  2-inch  cubes . 

Average 

108 

100 
100 

85 
85 

3 
3 

1,000.00 
1,000.00 

10.37 
3.70 

989  63 

134 

996  30 

100 

85 

3 

7.04 

992  97 

Beef,  round,  1  piece. . . 

144 

100 
100 

85 
85 

3 
3 

1,027.72 
1,098.31 

2.34 

4.44 

1,02.5.38 
1,093.87 

153 

do 

Average 

100 
100 

85 

3 

3.39 

1,059.63 

Average  Nos.  1641, 
1773,  and  1784 

1744, 

85 

3 

5.21 

1,026.30 

Beef,  round,  2-inch  cubes 

Beef,  round,   browned,  2-inch 
cubes 

138 
140 

Cold. 
Cold. 

100 
100 

3 
3 

900.00 
900.00 

17.38 
6.99 

882.62 
893. 01 

Average 

Cold. 

100 

3 

12.19 

887  82 

Beef,  round,  2-inch  cubes. 

Beef,  round,   browned,  2- 

cubes 

133 

100 
.   100 

100 
100 

3 
3 

1,000.00 
1,000.00 

5.03 
25.80 

994.97 
974.20 

135 

inch 

Average 

100 

100 

3 

15.42 

984  59 

Average  of  all  cooked  3 
hours 

3 

10.51 

974  17 

Beef,  round,  ?-inch  cul)es. 
do 

113 

Cold. 
Cold. 

65 
85 

5 
6 

1,000.00 
1,000.00 

13.74 
17.95 

986  26 

112 

982.05 

Veal,  leg,  1-inch  cubes 

116 

Cold. 
Cold. 

85 
85 

5 
5 

1,000.00 
1,000.00 

7.98 
10.68 

992  02 

US 

do 

989. 32 

Average  Nos.   1654 
1658 

and 

Cold. 

85 

5 

9.33 

990  67 

Average  Nos.  1645, 
and  16.58 

1654, 

Cold. 

85 

5 

12.20 

987  80 

Beef,  round,  t^inch  cubes. 
Beef,  round,  1-inch  cubes. 

Average 

HI 

100 
100 

85 
85 

5 
5 

1,000.00 
1,000.00 

11.94 
14.03 

131 

985.97 

100 

85 

5 

12.99 

987  02 

Beef,  neck,  J-inch  cubes 

121 

100 
100 
100 

85 
85 
85 

5 
5 
5 

700.00 
1,000.00 
1,000.00 

8.58 
6.5.04 
24.66 

691.42 
934.96 
975.34 

123 

Beef,  rump,  1-inch  cubes. 
do 

125 

Average   Nos.   1673 
1703 

and 

100 

85 

5 

44.85 

955  15 
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Table  VSli.— Com  position   of  diar,  Jiltercd  broth,     {nesiilt.s  of  experimenis   made  in 
190S-l90Jt )— Continued. 


Cook- 

Method of  cooking. 

^yeight 

Weight 
of  sus- 

ing, 
ox- 

Lal)- 
ora- 
torv 
No". 

Kinil  of  meat. 

Temperature. 

Dura- 
tion of 
cook- 
ing. 

Weight 
of  clear 

pon- 

MllMlt 

No. 

At  lie- 
gin- 
ning. 

During 
cook- 
ing. 

taken.    1  matter. 
'  in  broth. 

broth. 

122 
115 

1669 
16.53 
1664 

16.39 
1643 
1721 

17(H 
1&V2 

Hcef,  flank,  J-inch  cubes 

°C. 
100 
100 
100 

°C. 
85 
85 

85 

Hours. 
5 
5 
5 

Orams. 
1,000.00 
1,000.00 
1,000.00 

Grams. 

65.71 

2.93 

4.67 

Grams. 
934.29 
997.07 

117 

.do 

995.33 

Average  Nos.   1653  and 
1664 

100 

85 

5 

3.80 

996.20 

Average  Nos.  1644,  1653, 
1664,     Kil)."),    1669,    1673, 
1703  and  H'^O 

100 

85 

5 

• 

24.70 

937. 81 

Beef,  round,  1-inch  cubes 

Beef,  round,  j-inch  cubes 

Beef,  round,  1-inch  cubes 

107 
110 

132 

100 
100 
100 

100 
100 
100 

5 
5 
5 

1,000.00 
1,000.00 
1,000.00 

9.15 
10.60 
12.40 

990.85 
989.40 
987.60 

100 

100 

5 

10.72 

989.28 

Beef,  rump,  1-inch  cubes 

126 
114 

100 
100 

100 
100 

5 
5 

1,000.00 
1,000.00 

32.25 
2.07 

967. 75 
997.93 

Average  Nos.  1639,  1643, 
1652,1704,  and  1721 

Average  of  all  cooked  5 

100 

inn 

5 

13.29 

986. 71 

i 

5 

18.49 

963.86 

Average  of  all  cooked  3 

. 

' 

1 

15.03 

968.33 

1               1 

1 

1,098.31 
700.00 

ft).  71 
2.07 

1,093.87 

691.42 

c 

i 

1 

Lab- 
ora- 
tory 
No. 

Kind  of  meat. 

Percentage 

composition  of  clear,  filtered  broth. 

Cook- 
ing ex- 

Water. 

Total 
solid 
mat- 
ter. 

Pro- 
teid. 

Organic  extractives. 

men  t 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

109 
137 

1642 
1754 

1756 

1746 

1772 
1783 

1641 
1744 

1773 
1784 

Beef,  round,  1-inch  cubes 

Beef,  round,  2-ineh  cubes 

Average  

Per  ct. 
96.63 
97.28 

Per  ct. 
3.37 
2.72 

Per  ct. 

0.18 
.18 

Per  ct. 

1.04 

.87 

Per  ct. 
1.37 
1.07 

Per  ct. 

2.41 
1.94 

Per  ct. 

0.79 

.60 

96.96 

3.05 

.18 

.96 

1.22 

2.18 

.70 

Beef,  round,  browned,  2-inch 

139 

97.27 

2.73 

.17 

.88 

1.07 

1.95 

.61 

Average  Nos.  1642, 1754, 

97.06 

2.94 

.18 

.93 

1.17 

2.10 

.67 

Beef,  round,  browned,  2-inch 

136 

97.20 
97.72 

2.80 

2.28 

.22 

.17 

.85 
.75 

1.11 
.84 

1.96 
1..59 

.61 

145 
154 

Beef,  round,  2-inch  cubes 

do 

.52 

Average  Nos.  1772  and 
1783 

t 

■|                                 1 

97.46 

2.54 

•    .20 

.80 

.98 

1.78 

.57 

Beef,  round,  1-ineh  cubes 

Beef,  round,  2-inch  cubes 

Average 

108 
134 

96.57 
97.05 

3.43 
2.95 

.22 

.28 

1.07 

.87 

1.37 
1.19 

2.44 
2.06 

.76 
.61 

96.81 

3.19 

.25 

.97 

1.28 

2.25 

.69 

144 

97.98 
97.70 

2.02 
2.30 

.15 
.16 

.67 
.74 

.74 
.88 

1.41 
1.62 

.46 

153 

do       

.52 

Average 



97.84 

2.16 

.16 

.71 

.81 

1.52 

.49 

Average  Nos.  1641, 1744, 
1773,  and  1784 

1 

97.33 

2.68 

.20 

.84 

1.05 

1.89 

.59 
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Tabi-e  133. — f'(»ii}>()sifion  of  clear,  filtered  broth.     {Results  of  experiments  made  m 
1903-190i)—Cont\imed. 


Cook- 
ing cx- 

JXTi- 

inent 
No. 

Lab- 
ora- 
tory 
No. 

Kind  of  meat. 

Percentage  composition  of  clear,  filtered  broth. 

Water. 

Total 
solid 
mat- 
ter. 

Pro- 
teid. 

Organic  extractives. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

138 
140 

1755 
1757 

1743 
1745 

1646 
1645 

1654 
1658 

1644 
1720 

1665 
1673 
1703 

1669 
1653 
1664 

1639 
1643 
1721 

1704 
1652 

Beef,  round,  2-ineh  cubes 

Ucef,  round,  browned,  2-mch 
cubes 

Percl. 
97.10 

97.12 

97.11 

Per  ct. 
2.90 

2.88 

Per  ct. 
0.26 

.25 

Per  ct. 
0.91 

.89 

Per  ct. 
1.08 

1.09 

Per  ct. 
1.99 

1.98 

Per  ct. 
0.64 

.64 

Average 

2.89 

.26 

.90 

1.09 

1.99 

.64 

Beef,  round,  2-inch  cubes 

Beef,  round,  browned,  2-incli 
cubes 

133 
135 

97.02 
97.14 

2.98 
2.86 

.35 
.34 

.89 
.84 

1.12 
1.09 

2.01 
1.93 

.62 
..58 

Average..     .   . 

97.08 

2.92 

.35 

.86 

1.11 

1.97 

.60 

Average  of  all  cooked  3 
hours 

97.21 

2.79 

.23 

.87 

1.08 

1.95 

.61 

Beef,  round,  Hi'eh  cubes 

do 

113 
112 

96.88 
96.82 

3.12 
3.18 

.24 
.15 

.93 
1.01 

1.21 
1.29 

2.14 
2.30 

.75 

.74 

Veal,  leg,  1-inch  cubes 

do 

116 

118 

97.06 
97.13 

2.94 
2.87 

.41 
.46 

.76 
.80 

1.15 
•    .97 

1.91 
1.77 

.63 
.64 

Average  Nos.  1654  and 
1658. 

97.10 

2.91 

.44 

.78 

1.06 

1.84 

.64 

Average  Nos.  1645, 1654, 
and  16.58 

97.00 

3.00 

.34 

.86 

1.14 

2.00 

.67 

Beef,  round,  J-inch  cubes 

Beef,  round,  1-ineh  cubes 

Average 

111 
131 

96.93 
96.75 

3.07 
3.25 

.22 
.29 

.93 
.96 

1.21 
1.36 

2.14 
2.32 

.71 
.64 

96.84 

3.16 

.26 

.94 

1.29 

2.23 

.68 

Beef,  neck,  J-inch  cubes 

Beef,  rump,  1-iiich  cubes . 

do 

121 

97.07 
97.56 
97.11 

2.93 
2.44 
2.89 

'               1 

.68 

123 
125 

.34 
.35 

.65 
.88 

.92 
1.05 

1.57 
1.93 

.53 
.61 

Average  Nos.  1673  and 
1703 

97.34 

2.67 

.35 

.76 

.99 

1.76 

.57 

Beef,  flank,  j-inch  cubes 

Veal,  leg,  1-inch  cubes 

do 

122 
115 
117 

97.49 
97.12 
97.18 

2.51 

2.88 
2.82 

.65 
.27 
.,50 

.60 

.85 
.78 

.79 

1.13 

.92 

1.39 
1.98 
1.70 

.47 
.63 
.62 

Average  Nos.  1653  and 
1664  . 

97.15 

2.85 

.39 

.81 

1.03 

1.84 

.63 

Average      Nos.     1644, 
16.53,  1664,  1665,  1669, 
1673,1703,  and  1720... 

Beef,  round,  1-inch  cubes 

Beef,  round,  J-inch  cubes 

Beef,  round,  1-inch  cubes 

97.15 

2.85 

.38 

.81 

1.05- 

1.86 

.61 

107 
110 
132 

96.83 
96.96 
96.61 

3.17 
3.04 
3.39 

.34 

.41 
.61 

.89 
.89 
.89 

1.26 
1.10 
1.29 

2.15 
1.99 
2.18 

.67 
.64 
.60 

96.80 

3.20 

.45 

.89 

1.22 

2.11 

.64 

Beef,  rump,  1-inch  cubes 

Veal,  leg,  1-ineh  cubes 

Average  .\os.  1639,1643, 
1652,  1704,  and  1721... 

Average  of  all  cooked 
5  hours 

126 
114 

96.81 
97.32 

3.19 
2.68 

.90 
.55 

.77 
.67 

.97 
.96 

1.74 
1.63 

.54 
.51 

96.91 

3.09 

.56 

.82 

1.12 

1.94 

.59 

97.04 

2.96 

.42 

.83 

1.10 

1.93 

.62 

Average  of  all  cooked  3 
and  5  hours 

Maximum 

97.11 

2.89 

.33 

.85 

1.09 

1.94 

.62 

97.98 
96.57 

3.43 
2.02 

.96 
.15 

1.07 
.60 

1.37 
.74 

2.44 
1.39 

.79 

Minimum 

.46 
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T\ni.F.  V^:^.— Composition   of  clear,  fltered  broth.     {Reaults   of  experhneiils  made  in 
iW^J-iy04 )— Continued. 


Cook- 
ing ex- 
peri- 
ment 
No. 

Lab- 
ora- 
tory 
No. 

1642 
1754 

1756 

1746 
1772 
1783 

1641 
1744 

1773 
1784 

17.55 
1757 

1743 
1745 

1646 
1645 

1654 
1658 

1644 
1720 

1665 
1673 
1703 

1669 
16.53 
1664 

Kind  of  meat. 

Percentage  composition  of  the  clear,  fdlered 
broth.    (Water-free  substance.) 

1 

Pro- 
teid.      1 

1 

Organic  extractives. 

Nitrog- 
enous.   1 

i 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

109 
137 

Per  cent. 
.5.34  ! 
6.62 

Per  cent. 
30.86  ' 
31.<.t9 

Per  cent. 
40.65 
39.34 

Per  cent. 
71.51 
71.32 

Per  cent. 
23.44 

22.06 

Average 

5.98  j 

31.43  1 

40.00 

71.42 

22. 75 

139 

Beef,  round,  browned,  2-incli  cubes. 

Average  Nos.  1642,  17.54,  1756.. 

Beef,  round,  browned,  2-incli  cubes. 

6.23 

32.23  1 

39.19 

71.43 

22.35 

6.06 

31.69  1 

39.73 

71.42 

22.62 

136 
145 
154 

7.86 
7.45 

30.36  ! 
32.89  1 

39.64 
36.84 

70.00 
69.74 

21.79 
22.81 

do 

Average  Nos.  1772  and  1783 — 

7.66 

31.63  1 

38.24 

69.87 

22.30 

108 
134 

6.41 
9.49 

31.20  1 
29.49  1 

39.94 
40.34 

71.14 
69.83 

22.16 

Beef,  round,  2-Lneh  cubes ' 

20.68 

7.95 

30.35  1 

40.14 

70.49 

21.42 

144 
153 

7.43 
6.C6 

33.17 
32.17 

36.63 
38.26 

69.80 
70.43 

22.77 

do                    

22.61 

Average 

7.20 

32.67 

37.45 

70.12 

22.69 

Average  Nos.  1641,  1744,  1773, 
and  1784 

7.57 

31.51 

38.79 

70.30 

22.06 

13S 
140 

8.97 
8.68 

31.38 
30.90 

37.24 
37.85 

68.62 
68.75 

22.07 

Beef,'  round,  browned,  2-incli  cubes. 
Average 

22.22 

8.82 

31.14 

37.  .55 

68.69 

22.15 

133 

135 

11.74 
11.89 

29.87 
29.37 

37.58 
38.11 

67. 45 
67.48 

20.80 

Beef!  round,  browned.  2-inch  cubes . 
Average 

20.28 

11.82 

29.62 

37.85 

67.47 

20.54 

Average  of  all  cooked  3  hours. 

8.08 

31.22 

38.59 

69.81 

22.00 

113 
112 

7.69 
4.72 

13.95 
16.03 

29.81 
31.76 

38.78 
40.57 

68.59 
72.33 

24.04 

do 

23.27 

116 

25.  a5 

27.87 

39.12 
33.80 

64.97 
61.67 

21.43 

118 

22.30 

Average  Nos.  16.")4  and  16.58... 

Average  Nos.  1645,  1654,  and 
16.58                       

14.99 

26.86 

36.46 

63.32 

21.87 

11.57 

28.49 

37.83 

66.32 

22.33 

III 

7.17 
8.92 

30.29 
29.. 54 

39.41 
41.85 

69.71 
71.38 

23.13 

131 

Beef  round,  1-inch  cubes 

19.69 

Average 



8.05 

29.92 

40.63 

70.55 

21.41 

121 
123 

23.21 

13.93 
12.11 

26.64 
30.45 

37.70 
36.33 

64.34 
66.78 

21.72 

125 

do 

21.11 

Average  Nos.  1673  and  1703. . . 

13.02 

28.55 

37.02 

65.56 

21.42 

122 

25.90 
9.38 
17.73 

23.91 
29.51 
27.66 

31.47 
39.24 
32.63 

55.37 
68.75 
60.29 

18.73 

115 

21.88 

117 

do 

21.99 

Average  Nos.  16.53  and  1664.. 

Average  Nos.  1644,  16.53,  1664, 
1665, 1669, 1673, 1703,  and  1720 

13.56 

28.59 

35.94 

64.52 

21.94 

13.  .59 

28.29 

36.95 

65.23 

21.44 
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Table   133. — Compofiition  of  dear,  filtered  hroih.     {Results  of  exferiments  made  in 
i905-i  904)— Continued. 


Cook- 

Lab- 
ora- 
tory 
No. 

Kind  of  meat. 

Percentage  composition  of  the  clear,  filtered 
broth.     (Water-free  substance.) 

ing  ex- 
peri- 

Pro- 
teid. 

Organic  extractives. 

ment 
No. 

Nitrog- 
enous. 

Non- 
nitrog- 
enous. 

Total. 

Ash. 

107 

1639 
1643 
1721 

1704 
1652 

1 

Per  cent.    Per  cent. 

10.  73           28. 07 

13. 49           29. 28 

17.99           26.25 

Per  cent. 
39.75 
36.18 
38.05 

Per  cent. 
67.82 
65.46 
64. 30 

Per  cent. 
21.14 

110 

21.05 

132 

17.70 

14.07 

27.87 

37.99 

65.86 

19.96 

1''6 

28.21 
20-.  52 

24.14 
25.00 

30.41 
35.82 

54.55 
60.82 

16.93 

114 

19.03 

Average  Nos.  1639,  1043,  1652, 
1704,  and  1721 

18.19 

26.55 

36.04 

62.59 

19.17 

Average  of  all  cooked  5 hours. 
Average  of  all  cooked  3  and  5 

14.28 

27.88 

36.95 

64.82 

21.08 

11.50 

29.38 

37.68 

67.06 

21.48 

28.21 
4.72 

33.17 
23.91 

41.85 
30.41 

72.33 
54.55 

24.04 

16.93 

By  referring  to  Table  132,  page  207,  it  will  be  seen  that  on  an  aver- 
age the  73  samples  of  clear,  filtered  meat  broths,  when  calculated  on 
the  basis  of  100  grams  of  meat  per  100  grams  of  broth,  or  1  pound  of 
meat  per  1.04  pints  of  complete  broth,  had  the  following  percentage 
composition:  Water  9S.03,  total  solid  matter  1.97,  proteid  0.17, 
nitrogenous  extractives  0.59,  nonnitrogenous  extractives  0.74,  total 
organic  extractives  1.34,  fat  0.0,  and  ash  0.46  per  cent. 

Comparing  the  data  here  given  for  the  clear,  filtered  broths  with 
the  results  obtained  for  the  complete  broths,  it  is  evident  that  the  for- 
mer contain  much  less  total  solid  matter  than  the  latter.  The  total 
dry  substance  in  the  clear,  filtered  broths  varied  from  0.73  to  2.95  per 
cent,  the  average  being  1.97  per  cent,  while  the  total  solid  material  in 
the  complete  broths  ranged  from  1.12  per  cent  to  10.27  per  cent,  aver- 
aging 3.36  per  cent.  In  other  words,  the  inorganic  and  organic  mate- 
rial dissolved  in  the  clear,  filtered  l)roths  is  equal  upon  the  average  to 
59  per  cent  of  the  total  solid  matter  of  the  complete  broths. 

The  smallest  quantity^  of  solid  matter,  0.73  per  cent,  was  found  in 
sample  No.  1094,  from  cooking  experiment  No.  27,  in  which  a  large 
piece  of  very  fat  beef,  known  as  "plate  boil, "  was  cooked  at  100°  C.  for 
ten  minutes  and  then  at  8.0  to  85°  C.  for  two  hours.  It  was  composed 
of  0.05  per  cent  proteid,  0.18  per  cent  nitrogenous  extractives,  0.34 
per  cent  nonnitrogenous  extractives,  0.52  per  cent  total  organic 
extractives,  and  0.16  per  cent  ash,  or,  on  a  water-free  basis,  6.85 
per  cent  proteid,  24.66  per  cent  nitrogenous  extractives,  46.57  per  cent 
nonnitrogenous  extractives,  71.23  per  cent  total  organic  extractives, 
and  21.92  per  cent  ash. 
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The  largest  quantity  of  solid  mat  tor,  2.9')  per  cent,  in  the  clear 
broths  was  notod  in  sani{)le  No.  775»b,  from  cooking  experiment  No. 
21 ,  in  wliich  a  small  piece  of  lean  beef  round  was  cooked  at  100°  C.  for 
ten  minutes  and  then  at  80  to  85°  C.  for  two  hours.  It  consisted  of 
OA'S  per  cent  proteid,0.80  per  cent  nitrogenous  extractives,  1.04  per 
cent  nonnitrogenous  extractives,  1.84  per  cent  total  organic  extract- 
ives, and  0.G8  per  cent  ash,  or,  on  a  water-free  basis,  14.58  per  cent 
proteid,  27.12  per  cent  nitrogenous  extractives,  35.25  per  cent  non- 
nitrogenous  extractives,  62.37  per  cent  total  organic  extractives,  and 
23.05  per  cent  ash. 

In  discussing  (see  p.  200)  the  composition  of  the  complete  broths  it 
was  stated  that  the  richness  of  the  brotlis,  as  measured  by  the  total 
solids  which  they  contain,  seems  to  depend  largely  upon  the  sizes  of 
the  pieces  of  meat  used,  and  in  order  to  show  that  this  conclusion  was 
justified  the  average  results  of  the  analyses  of  several  series  of  com- 
plete broths  were  consid(>red.  It  will  be  of  interest  to  study  the 
results  obtained  in  the  analysis  of  the  clear,  fdtered  broths  from  the 
same  series  of  experiments  to  see  whether  or  not  they  lead  to  the  same 
conclusion. 

The  average  amount  of  solid  matter  in  four  clear  liltered  broths 
(Nos.  1370,  1371,  13S2,  and  1383)  prepared  from  lean  beef  round,  cut 
into  one-half  inch  cubes,  cooked  for  ten  minutes  at  100°  C,  and  then 
for  two  hours  at  80  to  85°  C,  was  equal  to  2.70  per  cent  of  the  weight 
of  the  meat  taken,  and  was  made  up  of  0.11  per  cent  of  proteid,  0.88 
per  cent  of  nitrogenous  extractives,  l.OG  per  cent  of  nonnitrogenous 
extractives,  1.94  per  cent  of  total  organic  extractives,  and  0.65  per 
cent  of  ash,  or,  on  a  water-free  basis,  3.97  per  cent  proteid,  32.67  per 
cent  nitrogenous  extractives,  39.42  per  cent  nonnitrogenous  extract- 
ives, 72.09  per  cent  total  organic  extractives,  and  23.94  per  cent  ash. 

The  average  quantity  of  total  solid  material  in  elcA^en  clear  broths 
which  were  made  b}-  cooking  small  pieces  of  lean  beef  round  (about 
1.5  pounds)  for  ten  minutes  at  100°  C.  and  then  for  two  hours  at  SO  to 
85°  C.  was  equal  to  2.65  per  cent  of  the  weight  of  the  original  com- 
plete broth.  The  solid  constituents  of  these  eleven  clear  broths  con- 
sisted of  0.24  per  cent  proteid,  0.77  per  cent  nitrogenous  extractives, 
1.00  per  cent  nonnitrogenous  extractives,  1.77  per  cent  total  organic 
extractives,  and  0.64  per  cent  ash,  or,  on  a  water-free  basis,  8.93  per 
cent  proteid,  28.94  per  cent  nitrogenous  extractives,  37.65  per  cent 
nonnitrogenous  extractives,  66.58  per  cent  total  organic  extractives, 
and  24.49  per  cent  ash. 

The  average  amount  of  total  solid  material  in  eight  clear  broths, 
Nos.  895,  1027,  1097,  1205,  1211,  1242,  1379,  and  1387,  prepared  by 
cooking  a  large  piece  of  lean  beef  round  (about  4.5  po.unds)  for  ten  min- 
utes at  100°  C.  and  then  for  two  hours  at  80  to  85°  C.  was  equal  to  1.90 
per  cent  of  the  weight  of  the  entire  broths,  and  was  made  up  of  0. 12  per 
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cent  of  protoid,  0.08  per  cent  of  nitrogenous  extractives,  0.71  percent  of 
nonnitrogenous  extractives,  1.34  per  cent  of  total  organic  extractives, 
and  0.45  per  cent  ash,  or,  on  a  water-free  basis,  6.50  per  cent  pro- 
teid,  32.94  per  cent  nitrogenous  extractives,  36.84  per  cent  nonnitrog- 
enous extractives,  69.78  per  cent  total  organic  extractives,  and  23.73 
per  cent  asli. 

It  is  evident  from  these  data  and  those  on  page  200  tliat  the  size  of 
the  piece  of  meat  cooked  in  hot  water  influences  the  composition  of 
the  complete  broth  more  than  it  does  the  clear  l)roth.  In  other  words, 
there  are  decidedlj'^  greater  differences  in  the  amounts  of  total  soUds 
in  the  complete  brotlis  than  in  the  case  of  the  clear  broths,  the  dif- 
ference being  due  mainly  to  variations  in  proteid  and  fat.  That  is 
to  say,  when  meats  cut  into  small  cubes  are  cooked  in  hot  water, 
more  fat  and  coagulated  proteid  pass  into  the  broth  in  insohible  form 
than  is  the  case  when  the  meats  are  cooked  in  single  or  large  pieces. 
There  is  also  a  slightly  greater  quantity  of  organic  extractives  and 
ash  in  the  broths  in  the  former  case  than  in  the  latter. 

Table  132,  pages  207-209,  gives  the  chemical  composition  of  the 
total  solid  matter  contained  in  these  clear  meat  broths.  On  a  w^ater- 
free  basis  the  average  values  for  73  samples  were:  Proteid,  8.96  per 
cent;  nitrogenous  extractives,  29.42  per  cent;  nonnitrogenous  extract- 
ives, 38.44  per  cent;  total  organic  extractives,  67.86  per  cent,  and 
ash,  23.18  per  cent.  The  corresponding  data  for  the  same  complete 
broths  were  as  follows:  Proteid,  11.54  per  cent;  nitrogenous  extract- 
ives, 19.51  per  cent;  nonnitrogenous  extractives,  24.91  per  cent;  total 
organic  extractives,  44.42  per  cent;  fat,  28.68  percent,  and  ash  15.38 
per  cent.  The  solid  residues  obtained  from  the  clear  broths  differ 
from  those  obtained  from  the  complete  broths,  in  that  they  contain  no 
fat,  and  it  follows  that  the  proportions  of  the  other  constituents,  espe- 
cially organic  extractives  and  ash,  are  higher. 

Although  complete  meat  broths  do  not  actually  contain  much  real 
nutritive  material,  namely,  proteid  and  fat,  they  do  contain  consid- 
erably more  of  these  nutrients  than  the  clear  broths.  In  other  words, 
the  process  of  clarifying  (filtering  or  straining)  broths  removes  a  con- 
siderable proportion  of  the  true  nutritive  material  present  and  does  not 
alter  the  amount  of  the  less  valuable  constituents. 

As  reo-ards  flavor,  it  is  evident  that  since  the  amount  of  total  extract- 
ives  is  not  materialh^  reduced,  there  will  be  little  difference  in  flavor 
between  complete  and  clear,  filtered  broths  provided  the  fat  content 
in  both  cases  is  the  same. 

In  the  experiments  here  considered,  however,  the  complete  broths 
contained  considerable  fat,  which  was  removed  in  the  process  of  fil- 
tration. Since  it  is  well  known  that  meat  fat  possesses  a  fairly  dis- 
tinctive flavor,  its  removal  would  tend  to  modify  the  flavor  of  the 
broth  to  a  greater  or  less  degree.     The  same  conditions  would  also 
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obtain  in  the  household.  If  the  complete  broth  contained  but  little 
fat.  its  flavor  would  be  largel}^  due  to  the  extractives,  and,  conse- 
quently, little  modified  by  straining.  So,  too,  if  the  broths  were 
liltered  so  that  the  fat  was  melted,  and  so  passed  through  the  strainer, 
but  little  change  of  flavor  woidd  be  expected.  On  the  other  hand,  if 
the  original  fat  content  was  relatively  large,  and  the  fat  practically  all 
removed  by  the  filtration,  the  flavor  would  doubtless  be  modified 
accordingly.  -When  the  data  in  Table  1  :Vo  regarding  the  clear,  filtered 
broth  from  small  pieces  of  meat  cooked  for  fairly  long  periods  are  con- 
sidered, it  will  be  seen  that,  taken  either  individually  or  as  a  whole, 
the  results  are  noticeably  liigher — that  is,  the  broths  are  richer  than 
those  obtained  from  meats  cooked  in  large  pieces  for  short  periods. 

The  average  percentage  composition  of  14  clear  broths  prepared  by 
cooking  meats  for  three  hours  was:  Water  97.21,  total  sohd  matter 
2.70,  proteid  0.23,  nitrogenous  extractives  0.87,  nonnitrogenous 
extractives  1.08,  total  organic  extractives  1.95,  and  ash  0.61  per 
cent.  The  average  percentage  composition  of  17  clear  broths  from 
meats  cooked  for  five  hours  was:  Water  97.04,  total  solid  matter 
2.96,  proteid  0.42,  nitrogenous  extractives  0.83,  nonnitrogenous 
extractives,  1.10;  total  organic  extractives,  1.93,  and  ash  0.62.  The 
more  extended  boiling  perceptil)ly  increased  the  proteid  content  of 
the  broths,  though  the  differences  are  less  marked  than  in  the  case  of 
the  complete  broths. 

The  differences  pointed  out  may  also  be  noted  when  the  data  are 
considered  on  a  water-free  basis.      (See  Table  133.) 

Nitrogenous  Constituents  of  Broths. 

Since  the  available  information  regarding  the  nature  of  the  proteid 
and  nonproteid  substances  occurrmg  in  meats  is  not  very  consid- 
erable, it  necessarily  follows  that  the  character  of  these  constituents  in 
broth  is  also  not  very  well  understood.  In  view  of  this  fact  it  seemed 
desnable  to  undertake  at  least  a  preliminary  study  of  these  sub- 
stances as  they  occur  in  broths  in  connection  with  the  similar  studies 
of  raw  and  cooked  meats. " 

The  details  of  the  methods  used  have  already  been  described,  pages 
13-15.  The  results  obtained  are  given  in  a  condensed  form  in 
Tables  134  to  136,  mclusive. 

oSee  this  bulletin,  pp.  141-169.  See  also  Jour.  Amer.  Chem.  Soc,  26  (1904),  p.  1086, 
and  U.  S.  Dept.  Agr.,  Bureau  of  Chemistry  Bui.  81,  p.  110.     See  also  summary  on  p,  229. 


218 

Table  134. — Nitrogen  records  of  the  clear,  jiltcred  hroth  {expressed  iv  percenlage  of  meat 

taken  for  cooking). 


1640 
1753 


1753 


1746  1741 
1769  1764 
1780     1775 


1640 
1741 
1764 
1775 


1753 
1753 


1741 
1741 


1647 
1647 


1658     1662 


1644     1647 
1720]     1722 


Kiud  of  meat. 


Beef,  round . 
....do 


138 
140 


Average 

Beef,  round  (browned) 

Average  Nos.1642, 
1754,  and  1756 

Beef ,  round  (browned). 

Beef,  round 

do 


Average  Nos.  1769 
and  1780 


Average  Nos. 174 
1769,  and  1780 


Beef,  round. 

....do 

....do 

....do 


Average. 


Beef,  romid 

Beef,  round  (bro\\Tied). 

Average 


Beef,  round 

Beef,  round  (lirownied). 


Average. 


Average    of    all 
cooked  3  hours 


Tempera- 
ture. 


('old 
Cold. 


Cold. 


°C 

85 
85 


Hrs. 
3 
3 


85 


Cold. 


Cold. 


85 


85 


85 


100  85 

lOOl  85 

100'  85 

100  85 


100 


Cold. 
Cold. 


Cold. 


85 


100 


100     100 
100     100 


100     100 


Beef,  round . 
....do 


Veal,  leg. 
....do.... 


Average  Nos.  16.')4 
and  16r)8 

Average  Nos.  1645, 
16;)4,  and  16.58.. 


1668 

121 

1676 

123 

1705 

125 

Beef,  round 

do 

Average.. 

Beef,  neck 

Beef,  niinp 

do 


Cold. 
Cold. 


Cold. 
Cold. 


Cold, 


Cold. 


&5 


8.5 


Per  ct. 
5.770 
5.884 


5. 696 
5.810 
6.040 


5.849 


5.910 
5.862 
5.309 
6.013 


5.774 


Pl-^ 


Per  ct. 

0.3550 

.3038 


.3064 


.3017 
.2671 
.2547 


.2609 


.2745 


.3758 
.3224 
.2388 
.2613 


.2996 


5.857 
5.855 


5.856 


5.834 
5.556 


5.785 


5.240 
5.420 


5     5.070 
5     4. 


Average  Nos.  1673 
and  1703 


100 
100 


6.097 


5.  .590 
5.309 


5.450 


5.039 
3.24.5 
4.433 


3.839 


.3267 
.3253 


.3260 


.3403 
.3156 


•n  1 

•a 

a  • 

03 

u. 

+r  Co 

.c  o 

03  4J 
O  cci 

^d 

&s 

.a 

p<(» 

03  C 

o 

i3 

itrogen 
by     Zn 
mose). 

O  w 

o  o 

6  = 

;? 

\z, 

w« 

Per  ct. 

Per  ct. 

Perct. 

o.ooos 

0.0271 

0.0279 

0 

.0277 

.0277 

^    o 


Per  ct. 


.00041     .0274     .0278,. 


0      .0273      .0273 


.0030 


.0022 


0 
.0006 
.0027 
.0055 


.0022 


.3280 


.3068 


.3312 
.3410 


.0012 
.0006 


.0116 
.0011 


.30721 
.3260! 


.0018 
.0017 


.3166  .0018 


.3247  .0015 


.0204 


.0247 


.0349 
.043' 
.0206 
.0204 


.0341 

.0265. 

.0201 


.0233 


.0269 


.0349 
.0443 
.0233 
.02.59' 


.0299  .0321 


.0415 
.0393 


.0415 
.0393 


.0404  .0404 


.0548  .0560 
.0523  .0.529. 


.0.536  .0545. 


.0331'  .0344 


.02251     .0341    0.0030 
.0198,     .0209     .0025 


.0498 
.06851 


.0516  .0132 
.0702,  .0023 


.0592 


.0460 


.3289  .0015   .0319 
.35001     0  .0460 


.0609 


.0078 


.0476  .0060 


.0018 
.3395]  .0008;  .03901  .03971  .0018 


.0334! 
.0460. 


.2238  .0024 .0028 

.24.53;  .0008  .0490  .0498  .0017 
.3307  .00401  .05011  .0541 


.0024  .0496  .0520  ;0017 
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Table  134. — Nitrogen  records  of  the  clear,  filtered  hrotli  (expressed  in  percentage  of  meat 
taken  for  cooking) — Continued. 


d 

1 

p 

OS 

B 

ad 

a 

a 

0,  . 
X  0 

00 

0 
0 
0 

Kind  of  meat. 

Tempera- 
ture. 

1 

0 
0 

"0 

1 

3 

Q 

a 
a 

St 

bo 

|| 

c 

a 
a 
60    . 

£| 

"3 
0 

73 

eS 
c  « 

c  >, 

0 

u 

z 

1i 

OS'S 

a 

rs 

•s| 

3  cS 

•23  ^ 
&  « 
II  i 

o 
o 

£ 

o 

tab 

M 
♦J 

< 

60 

1 

0 

u 

1 

3 

1669 

1672 
1(5.56 
1()62 

1637 
1647 
1722 

1705 
1656 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  flank 

°c. 
100 
100 
100 

"C. 
85 
85 
85 

Hrs. 

5 
5 
5 

Perct. 
3.210 
5.360 
4.900 

Perct. 

0.2777 
.31.52 
.3292 

Perct. 

0.0019 
.00-14 
.0017 

Perct. 

0.0942 
.0230 
.0754 

Perct. 

0. 0961 
.0274 
.0771 

Per  rt. 
0.0018 

1653 

Veal,  leg. .                 

01.55 

1664 

do 

Average  Nos.  1().')3 
and  1604 

Average  Nos.  1644, 
Km.^  1664,  1665, 
1669,  1673,  1703, 
and  1720 

Beef,  round 

.0029 

100 

85 

5 

5.130 

.3222 

.0031 

.0492 

.0523 

.0092 

100 

85 

5 

4.636 

.3001 

.0021 

.a528 

.0548 

.0044 

1639 

100 
100 
100 

100 
100 
100 

5 
5 
5 

5.640 
5.370 
5.324 

.3392 
.3458 
.3785 

.0017 

.0035 

0 

.0530 
.0590 
.0962 

.0547 
.0625 
.0962 

1643 

do 

0030 

1721 

do 

Average 

100 

100 

5 

5.445 

.3545 

.0017 

.0694 

.0711 

0030 

Beef,  rump 

1704 

100 
100 

100 
100 

5 
5 

4.583 
5.310 

.3787 
.3013 

.oo;« 

.0017 

.1364 
.0706 

1399 

1652 

.0723 

.0148 

.\verage  Nos.  1639, 
1643,  16.52,  1704, 
and  1721 

Average    of    all 
cooked  5  hours . 

Average    of    all 
cooked  3  or  5 
hours 

100 

100 

5 

5.246 

.3487 

.0021 

.0830 

.0851 

.0089 

5 

4.932 

.3206 

.0026 

.0591 

.0616 

.0054 

5.  .317 

.3144 

..0020 

1.0470 

O.0489 

6.0054 



4.9 

.3 

a 

"^  ^- 

■3  .a 

-3 

■0  0 

•3*i 

73 

Z 

a 

0 

P.% 

*c 

.1^ 

03 

0 

a 
s 

Z 

i 

K 

to 

P  - 

^5 

A3 

'So 

0  a 

S.3 

'3  0  • 

'3   m 

.S-o 

s 

X  6 

Kind  of  meat. 

J3 

■l->  - 

a  O.C 

5..S 
e  a 

|ft2 

p  0 

0 

?. 

A 

^ii 

^p<a 

60s 

o;2 

^^ 

m5 

0 

0 

03 

0 
0 

§ 

i2>-a 

■S  >> 

g^ 

as^ 

^>^ 

kI 

« 

0 

PM 

Z 

Z 

Z 

'A 

Z- 

Z 

Z 

P.  ct. 

P.rt. 

P.ct. 

P.ct. 

P.rt. 

P.rt. 

P.ct. 

P.ct. 

P.rt. 

164'^ 

1640 
1753 

1753 

109 
137 

139 

Beef,  round 

0.0279 
.0277 

0. 3271 
.2761 

0.0272 
.0284 

0.1144 
.0370 

1754 

do 

0.0300 

0.0511 

0  0137 

Average 

.0278 

.3016 

.0300 

.0278 

.0757 

.0511 

0137 

Beef,  round  (hrowTied). 
Average  Nos.  1642, 

1756 

.0273 

.2791 

.0285 

.0278 

.0352 

.0479 

i  .0135 

1741 

136 

1754,  and  1756... 
Beef,  round  (browned). 

.0276 

.2941 

.0293 

.0278 

.0622 

.0495 

.0136 

1746 

.0341 

.2676 

.0282 

.0318 

.0339 

.  0167 

.0117 

1769 

1764 
1775 

145 
154 

Beef,  round 

.0265 
.0201 

.2406 
.2346 

.0215 
.0226 

.0281 
.0127 

.0297 
.0201 

.0.357 
.0362 

.0115 

1780 

do 

.0126 

Average  Nos.  1769 

and  1780 

Average  Nos.  1746, 

.0233 

.2376 

.0221 

.0204 

.0249 

.0360 



.0121 

1640 
1741 
1764 

108 
134 

144 

1769,  and  1780. . . 

Beef  round 

do..      . 

.0269 

.2476 

.0241 

.0242 

.0279 

.0295 

.0119 

1641 

.0349 
.0443 
.  0233 

.3409 
.2781 
.  2155 

.0390 
.0390 
.0200 

.1251 
.05.53 
.0272 

j 

1744 

.0349 
.0189 

.0181 
.0330 



.0129 

1768 

do 

.0094 

1779 

1775 

153 

do 

.0259 

.2354 

.0234 

.0110 

.0202 

.0338 

.0097 

Average 

.0321 

.2675 

.02.57 

.0273 

.0.570 

.0283 

.0107 

a  Average  of  30  analyses. 


6  Average  of  12  analyses. 
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Table  134. — Nitrogen  records  of  the  char ,  filtered  hroth  {expressed  in  percentage  of  meat  taken 

for  cooking) — Continued. 


6 

S 

o 

-i 

k3 

1 
d 
'A 

1 

eS 
o 

s 

P5 

a 

<u 

p<  . 
X  o 

M 

1 

o 

Kind  of  meat. 

.g 

d 

^    . 

i:6  1 
c  2 

S 

1 

2 

1 

S..S 

p 

Nitrogen  precipitated 
by  phosphotungstic 
acid  (hot) . 

.11 
S  a 

Nitrogen  precipitated 
by  phosphotimgstic 
acid  (cold). 

*j  bc 

a? 

1 

1-3 

f 

1 

a 

m 
03 

■1 
o 
u 

1755 
1757 

1753 
1753 

1741 
1741 

1647 
1647 

1656 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
16.56 
1662 

1637 

1  1647 

1722 

1705 
'  16,56 

138 
140 

133 
135 

113 
112 

116 
118 

111 
131 

121 
123 
12.5 

122 
115 
117 

107 
110 
132 

;  126 
114 

Beef,  round 

Beef,  round  (lirowTied). 

Average 

Beef,  round 

Beef,  round  (l)rowned) . 

Average 

P.  ct.  \  P.  ct. 

0. 0415  0. 2852 

.0393    .2860 

p.  a. 

P.  a. 

0.0425 
.0364 

P.ct. 

0.0421 

.0315 

P.ct. 

0.0426 

.0403 

p.ct. 

0.0532 
.0482 

p.ct. 

p.ct. 

0.0181 

.0176 

.0404 

.2856 

.0395 

.0368 

.0415    .0507 

.0179 

1743 
1745 

.0.560 
.0529 

.2843 

.2627 

.0276 
.0309 

.0879 
.0540 

.0266 
.0545 

.0238 
.0278 

.0156 
.01.59 

.0545 

.2735 

.0293 

.0710 

.0406 

.02.58 

.0158 

Average    of    all 
cooked  3  hours. 

.0344 

.2724 



.0288 

.0343 

.0473 

.0355 

0135 

1646 
1645 

.0371 
.0234 

.2941 
.3176 

.0385 
.0360 

.0437 
.0385 

.0024 

do 

.0043 

1654 
1658 

.0648 
.0725 

.2424 
.2535 

0.0312 
.0674 

.0196 
.0246 

.0366 
.0822 

.0353 
.0668 

.0121 

.0142 

Average  Nos.  1654 
and  1658 

Average  Nos.  1645, 
1654,  and  1658... 

Beef,  round       .        

.0687 

.2480     .0493 

.0221 

.0594 

.0511 

.0132 

.0536 

.2712     .0493 

.0221 

.0516 

.0469 

.0102 

1644 

.0352 
.0460 

.  2937 

.  3040 

".'0483 

.03.55 
.0477 

.06121 1 1  .0061 

1720 

do 

.  0540 

.04340.1149    .0117 

1            1 

.0406 

.2989! 

.0483 

.0416 

.0576 

.0089 

1665 
1673 
1703 

.02481     -01.S6 

.03011     .0395 
.0291      .0.338 
.0519]     .0589 

.0185 

Beef,  rump 

do 

.0515 
.0541 

.1938 
.2766 

.0706 

.0410 
.0.574 

'.0327 

'.'0926 

.01.35 
.0197 

Average  Nos.  1673 
and  1703 

Beef,  flank 

.0528 

.2352     .0706 

.0492 

.0405 

.0464 

.0166 

1 

1669 

.0979 
.0429 
.0800 

.1798     .0803 
.2723     .0182 
.2492     .0661 

.0436 
.0127 
.0246 

.1019 
.0203 
.0828 

.0912 
.04.54 
.0716 

.0195 

1653 

Veal ,  leg 

.0143 

1664 

.0140 

Average  Nos.  1653 
and  1664 

Average  Nos.  1644, 
1653,  1664,  1665, 
1669,  1673,  1703, 
and  1720 

.0615 

2608 

(\Avy 

.0187 

0516 

O.'iR.^ 

1 

'  .0142 

.0582 

.2528 

0.520 

rftffl 

0490 

.0.S70 

.0147 

' 

1639 
1643 
1721 

.0547 
.06.55 
.0962 

.2845 
.2803 
.2823 

1 

.0799     .1765 

; 

do 

do 

.072.5      .0950 
.0924,     .0928 

.0073 

.0749 

.0441 

.1624 

.0177 

Average 

.0721 

.2824 

.0749 

.08161     .1214 

.012,5 

1704 
1652 

Beef,  rump 

Veal,  leg 

.1399 
.0871 

.2388 

;2142i     .0513 

.087r 
.0391 

.1372 
.0702 

.1218 
.0765 

.06731  .1812 

.0195 
.0137 

Average  Nos.  1639 
1643,  16.52,  1704, 
and  1721 

Average    of    all 
cooked  5  hours. 

Average    of    all 
cooked  3  or  5 
hours 

.0887 

.260C 

.0513 

.0672 

.0904 

.1125 

.0146 

.0656 

.2611 

.0512 

.0410 

.0614 

.0708 

.0131 

a.  0510 

a.  2664 

b.0512 

C.0343 

.0492 

.0602 

d.0384e.l37S 

/.0133 

1 

1 

a  Average  of  30  analyses. 
b  Average  of  8  analyses. 


c  Average  of  13  analyses. 
d  Average  of  16  analyses. 


«  Average  of  4  analyses. 
/  Average  of  29  analyses. 
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Tabi.k   135. — NUrof/cn  records  of  the  clear,  filtered  broth  (expressed  in  percentmje  of  total 

nitrogen  in  uncooked  meat). 


d 

•3 
§ 

3 

s 
s 

i 

t. 

n 
§ 

Kiiul  of  meat. 

Tempera- 
ture. 

bc 

.s 

o 
o 
t> 

o 

1 

2 

p 
Q 

■li 

as 

n 

a  o 

o 

6-1 

B 

a 

o 
OJ3 

O 

0^ 

n 

o 

2 

M 

So 

"o  1 
as 

s 

a 
1 

B 
O 

ex 

o 

am 
S  a 

ISl 

11 

6 
'A 

o 
a 
1 

.9 
a 

% 
< 

B 

o 
o 

B 

•c 

3 

1642 
17.'54 

1640 
1753 

1753 

1741 
1764 
1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 
1656 
1662 

1647 
1722 

1668 
1676 
1705 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 
116 

118 

111 
131 

121 
123 
125 

°C. 
Cold. 
Cold. 

Cold. 

"C. 
85 
85 

Hrs. 
3 
3 

P.ct. 

100 

P.ct. 

9.92 

p.ct. 

0.02 
0 

p.ct. 

0.76 

.81 

p.ct. 

0.78 
.81 

P 

.ct. 

do 

100     8.8.1 

85 

3 

100     9.39 

.01 

.79 

.80 

IJccf ,  round  (browned) . 

Average  Nos.  1642, 
1754,  and  1756  . . 

Bocf,  round  (browned). 

IJeef ,  round 

do 

Average  Nos.  1 769 
and  1780 

Average  Nos. 1746, 
1769,  and  1780... 

=-■ 

\im 

Cold. 

85 

3 

100 

8.93 

0 

.80 

.80 

Cold. 

85 

3 

100 

9.23 

.01 

.79 

.80 

1746 
1769 
1780 

85 
85 

85 

85 
85 
85 

3 
3 
3 

100 
100 
100 

8.81 
8.22 
7.61 

.02 
.06 
.11 

.97 
.75 
.49 

1.00 
.82 
.60 

85 

85 

3 

100 

7.92 

.09 

.62 

.71 

85 

85 

3 

100 

8.21 

.06 

.74 

.81 

1641 
1744 

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 
3 
3 

100 
100 
100 
100 

10.50 
9.42 
7.35 
7.80 

0 
.02 
.08 
.16 

.97 
1.28 
.63 
.61 

.97 

1.29 

.72 

.77 

do       

1768 
1779 

do 

do 

100 

85 

3 

100 

8.77 

.07 

.87 

.94 

1755 
1757 

Cold. 
Cold. 

100 
100 

3 
3 

100  !  9.  .52 
100  1  9.47 

0 
0 

1.21 
1.14 

1.21 
1.14 

Beef,  round  (browned) . 
Average 

Cold. 

100 

3 

100 

9.50 

0 

1.18 

1.18 

1743 
1745 

100 
100 

100 
100 

3 
3 

100 
100 

9.94 
9.22 

.04 
.02 

1.60 
1.53 

1.64 
1.55 

Beef,  round  (browned) . 

100 

100 

3 

100  :  9.58 

.03 

1.57 

1.60 

Average    of    all 
cooked  3  hours. 

Beef,  roiui'l 

= 

8.97 

.04 

.97 

1.01 

Cold. 
Cold. 
Cold. 
Cold. 

1646 

65 
85 
85 
85 

5 
5 
5 
5 

100  i  9.89 
100    10.18 
100  1  8.85 
100    10.09 

.35 
.03 
.05 
.05 

.67 

.59 

1.44 

2.12 

1.02 

.62 

1.49 

2.17 

0.09 

1645 

.  ..do 

.07 

1654 
1658 

Veal,  leg 

do 

Average  Nos.1654 
and  1658 

Average  Nos. 1645, 
1654,  and  1658... 

Beef,  round 

do 

Average 

Beef,  neck 

Beef,  rumj^ 

do 

Average  Nos.1673 
and  1703 

.38 
.07 

Cold 

85 

5 

100     9.47 

.05 

1.78 

1.83 

.23 

Cold 

85 

5 

100  !  9.71 

.04 

1.38 

1.43 

.17 

1644 
1720 

100 
100 

85 
85 

5 
5 

100  1  9.82 
100    10.32 

.04 
0 

.95 
1.36 

1.00 
1.36 

.05 

100 

85 

5 

100 

10.07 

.02 

1.16 

1.18 

1665 
1673 
1703 

100 
100 
100 

85 
85 
85 

5 
5 
5 

100 
100 
100 

7.22 
10.22 
11.67 

.08 
.03 
.14 

09 

2.04 
1.77 

2.08 
1.91 

.07 

.  100 

85 

5 

1 
100 

10  95 

.09 

1.91 

2.00 
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Table  1 35. — Nitrogen  records  of  the  clear,  filtered  broth  ( expressed  in  fercentage  of  total 
'nitrogen  in  uncooked  meat) — Continued. 


d 

3 

B 

q 
1 

O'  . 
X  o 

•S 

o 
o 

o 

Kind  of  moat. 

Tempera- 
ture. 

be 

1 

o 

o 

"o 
a 

O 

+3 

03 

u 
3 

« 

3 

as 

—  o 
c 

3 

c 
bc  . 

% 
+^ 
O 
Eh 

0) 

a. 

a  t>. 

r 

2 

"Si 

a  =i   • 

.S  to 
•^  g 

03  i; 

a« 

go 

as 

3  OS 
CO 

£  t,  ^ 

o 

12; 

B 

O 

ti 

c 

3 

■a 

a 

o 

o 

bo 

3 

o 

1669 
1653 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

122 
115 
117 

107 
110 
132 

126 
114 

Beef,  flank 

°c. 

100 
100 
100 

°c. 

.S.5 

S5 

■    85 

Hrs. 

5 

5 

P.ct. 

100 
100 
100 

P.cl. 
11.20 
9.0.S 
10. 19 

0.08 
.13 
.05 

Perct. 

3.80 

.66 

2.33 

Perct. 

3.88 

.79 

2.39 

Perct. 

0.07 

.45 

1664 

do 

.09 

Average  Nos.1653 
and  1664 

Average  Nos.1644, 
1653,  1664,  1665, 
1669,  1673,  1703, 
and  1720 

Beef,  round 

do 

do 

Average 

100 

85 

5 

100 

9.64 

.09 

1.50 

1.59 

.27 

100 

85 

5 

100 

9.97 

.07 

1.85 

1.92 

1639 
1643 
1721 

100 
100 
100 

100 
100 
100 

5 
5 
5 

100 
100 
100 

10.01 
10.32 
11.16 

.05 

.10 

0 

1.56 
1.76 
2.84 

1.61 
1.87 
2.84 

"'".'69 

100 

100 

5 

100 

10.  .50 

.05 

2.05 

2.11 

Beef,  rump 

1704 

100 
100 

100 
100 

5 
5 

100 
100 

13.36 
8.68 

.12 
.05 

4.81 
2.03 

4.93 
2.08 

1652 

Veal,  leg 

.43 

Average  Nos. 1639, 
1643,  1652,  1704, 
and  1721 

Average    of    all 
cooked  5  hours. 

100 

100 

5 

100 

10.71 

.06 

2.60 

2.67 

1 

100 

10.14 

.08 

1.92 

2.01 

0.16 

Average    of    all 
cooked  3  or  5 
hours 

100 

9.61 

.06 

1.48 

6  1.54 

1 

a 

.3 

Si 

TS.a 

■d 

%■?. 

-t^ 

■s 

.2 

p 

Z 

S 

0 

+.>  a 

•la' 

^1 

^  a 

+j  be 

a-fe 
a  N 

5 

0 

a 

a- 

03 
o3 

s 

0 
>> 

1 
3 

o3 

P, 
X  0 

bo 

.3 
0 

Kind  of  meat. 

bD 
0    . 

3  2 

'S.3 

2  £ 
52 

1! 

ft.3 

a  o-a 

2-a 
E3  a 

aa 
a  a 

0 

o3 

a 

2 
S 

0, 
a 
0 

^2 

bH 
0 

k1 

rt 

0 

PM 

;? 

:? 

iz;-^ 

;z: 

iz;^ 

Z 

\z, 

P.ct. 

P.ct. 

p.ct. 

p.ct. 

p.  ct. 

p.  ct. 

p.  rt. 

P.C«. 

p.ct. 

1642 

1640 
1753 

1753 

109 
137 

139 

0.  78  !  9. 14 

.81     8.04 

! 

0.76 
.83 

3.20 
1.08 

1754 

do 

1     0.87 

1.49 

0.40 

.80 

8.59 

1 

.80 

2.14 

Beef,  round  (browned) . 
Average  Nos. 1642, 

1756 

.80  1  8.13 

.83 

.81 

1.03 

1.40 

.39 

1 

1741 

136 

1754,  and  17.56. . . 
Beef,  round  (browned). 

.80     8.44 

.85 

.80 

1.77 

1.45 

.40 

1746 

1.00     7.81 

.82 

.93 

.99 

.49 

.34 

1769 

1764 
1775 

145 
154 

Beef,  round 

.  82     7.  40 

.66 
.67 

.86 
.38 

.91 
.60 

1.10 
1.08 

.35 

1780 

do , 

Average  Nos. 1769 

.60 

7.01 

.38 

and  1780 

Average  Nos. 1746, 

.71 

7.21 

.67 

.62 

.76 

1.09 

.37 

1640 
1741 

108 
134 

1769,  and  1780... 
Beef,  round 

.81 

7.41 

.72 

.72 

.83 

.89 

.36 

1641 

.97 
1.29 

9.52 
8.12 

1.09 
1.14 

3.49 
1.62 

1744 

do 

1.02 

.53 

.38 

176S 

1764 

144 

do 

.72 

6.63 

.58 

.62 

.84 

1.02 

.29 

1779 

1775 

153 

do 

Average 

.77 
.94 

7.03 

.70 

.33 

.60 

1.01 

.29 

7.83 



.77 

.80 

1.64 

.85 

.32 

!>  Average  of  12  analyses. 


o  Average  of  30  analyses. 
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Table  13.5. — Nitrogen  records  of  the  clear,  filtered  broth  (expresited  in  percentage  of  total 
nitrogen  in  uncooked  meat) — Continued. 


6 

o 

oj 
u 

O 

d 
"A 

•a 

3 

si 
o 

P 

"i 

a 

o 

C 

■2 

a 

X  o 

.3 

O 
O 

o 

Kiiid  of  moat. 

.9 
a 

•S2 

■a 
'S 
o 

u 

a 

f 

^2 
'K 

2 -a 
ft 

§ 

Si -3 
ft3 
a  S 
|2 

2-a 
.«  >> 
2;* 

&3 

pi 

P 

o  ^ 

C3  be 

'S.B 
Z 

■S  6B 

S   N 

bDS 

•2 

t-t 

2 

.2 
§ 

a 
a 

sS 

a 

o 

2 

1755 

17.53 
17.53 

1741 
1741 

1647 
1647 
16.56 
1662 

1647 
1722 

1668 
1676 
1705 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
16.56 

138 
140 

133 
135 

113 
112 
116 
118 

111 
131 

121 
123 
125 

122 
115 

117 

107 
110 
132 

126 
114 

P.  ct. 
1.21 
1.14 

P.ct. 
8T31 
8.33 

P.cl. 

P.ct. 
1.24 
1.06 

P.cl. 
1.23 
.92 

P.cl. 
1.24 
1.17 

p.ct. 
1.55 
1.40 

p.ct. 

p.ct. 
0.53 

1757 

Beef,  round  (browned). 
.Vveragc 

.51 

1.18 

8.32 

...... 

1.15 

1.08 

1.21 

1.48 

.52 

1743 

1.64 
1.55 

8.30 
7.67 

•     .81 
.90 

2.57 
1.58 

.78 
1.59 

.69 
.82 

.46 

1745 

Beef,  round  (browned) . 

.47 

1.60 

7.99 

.86 

2.08 

1.19 

.76 

.47 

Average    of    all 
cooked  3  hours. 

1.01 

7.97 

.85 

1.01 

1.37 

1.08 

.40 

1.11     8.78 

. 70     9. 48 

1.87     6.98 

2. 24     7. 85 

1.15 
1.07 
1.05 
2.54 

1.30 
1.15 
1.02 
2.07 

.07 

do 

.13 

0.90 
2.09 

..56 
.76 

.35 

1658 

do 

.44 

Average  Nos.1654 
and  1658 

Average  Nos. 1645, 
16.54,  and  16.58... 

2.06 

7.42 

1.50 

.66 

1.80 

1.55 

.40 

1.60 

8.10 

1.55 

1.41 

.31 

X.Oa     8.77 

1 

1.06 
1.41 

1.83 
1.59 

.18 

1720 

do 

1.36 

8.96 

i.42 

1.28 

3.39 

.34 

1.21 

8.87 

1.24 

1.71 

.26 

1665 

.80 
2.94 

.60 
1.71 
2.02 

.97 
1.21 
1.83 

1.28 
1.41 
2.08 

Ro 

1673 
1703 

Beef,  rump 

do 

Average  Nos.  1673 
and  1703 

Beef,  flank 

2.15 
1.91 

8.07 
9.76 

.56 

1.15 

3.27 

.69 

2.03 

8.92 

1.87 

1.52 

1.75 

.63 

1669 

3  95  :  7  o.T 

3.24 

.52 

2.05 

1.76 
.37 
.76 

4.11 

.59 

2.56 

3.68 
1.31 
2.22 

.79 

1.24 
2.48 

7.85 
7.71 

.40 

1664 

do 

.43 

Average  Nos.1653 
and  1664 

Average  Nos. 1644, 
1653,  1664,  1665, 
1669,  1673,  1703, 
and  1720 

1.86 

7.78 

1.29 

.57 

1.58 

1.77 

.42 

2.02 

8.34 

1.91 

1.24 

1.72 

1.93 

.50 

1 

1.61 
1.96 
2.84 

8.39 
8.37 
8.32 

2.36 
2.16 
2.72 

5.21 

2.84 
2.74 

1643 

do 

.do 

.22 

17"'l 

2.21 

1.30 

4.79 

.52 

2.14 

8.36 

2.41 

3.60 

.37 

1704 

4.93  i  8.43 

'i.'48' 

3.09 
1.13 

4.84 
2.02 

4.30 
2.20 

2.38 

6.39 

.69 

1652 

2.51 

6.17 

.39 

Average  Nos. 1639, 
1643,  1652,  1704, 
and  1721 

Average    of    all 
cooked  5  hours . 

Average    of    all 
cooked  3  or  5 
hours  . 

2.77 

7.94 

2.14 

2.82 

3.46 

.46 



2.12 

8.20 

al.75 

1.37 

1.98 

2.27 

.43 

61.60   68.09 

cl.ll 

1.54 

1.87 

■ii.ig 

e.42 

a  Average 
b  Average 


of  8  analyses, 
of  30  analyses. 


c  Average  of  24  analyses. 
d  Average  of  18  analyses. 


«  Average  of  28  analyses. 
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Table  136. — Nitrogen  records  of  the  dear,  filtered  hrotli  (expressed  in  percentage  of  total 

mtrogen  in  broth). 


6 
\^ 

D 

s 

a 

K 

X  6 

W) 

.3 

o 
o 

o 

Kind  of  meat. 

Tempera- 
ture. 

ti) 
.3 
a 
o 
o 
o 

"o 

CI 

o 
'•i2 

cS 
u 

a 
« 

O  R 
u  " 

„  o 

o 
Eh 

a 
a 

•a 

M  . 
o^ 
u  -^ 

"3 
o 

13 

Oi 

+-» 

oj 

n 

g 

1i 

Is 

Bl 

S  e  o 
m 

B 
& 

o 

2 

A 

1 
c 

E  o 

gfc: 

o 

s 

d 
o 

03 

.g 

a 
< 

bb 

.9 

o 
o 
o 

6X) 

a 

1642 

1640 
1/53 

1753 

1741 
1764 

1775 

1640 
1741 
1764 
1775 

1753 
1753 

1741 
1741 

1647 
1647 
1656 
1662 

1647 
1722 

1668 
1676 
1705 

109 
137 

139 

136 
145 
154 

108 
134 
144 
153 

138 
140 

133 
135 

113 
112 
116 
118 

111 
131 

121 
123 
125 

Beef,  round 

..do                   

"C. 
Cold. 
Cold. 

°C. 

85 
85 

Hrs. 
3 
3 

P.ct. 

5.770 
5.884 

P.ct. 
100 
100 

p.  a. 

0.23 
0 

p.ct. 
7.63 
9.12 

P.ct. 
7.86 
9.12 

p 

.ct. 

1754 

Cold. 

85 

3 

5.827 

100 

.12 

8.38 

8.49 

Beef, round  (browned). 

Average        Nos. 
1642,   1754,  and 
1756 

1756 

Cold. 

85 

3 

5.495 

100 

0 

8.91 

8.91 

Cold. 

85 

3 

5.716 

100 

.08 

8.55 

8.63 

Beef,  round  (browned) . 
Beef,  round       

1746 

85 
85 
85 

85 
85 
85 

3 
3 
3 

5.696 
5.810 
6.040 

100 
100 
100 

.27 
.79 
1.49 

11.04 
9.14 
6.40 

11.30 
9.92 
7.89 

1769 

1780 

do 

Average        Nos. 
1769  and  1780... 

Average        Nos. 
1746,  1769,  and 
1780 

85 

85 

3 

5.925 

100 

1.14 

7.77 

8.91 



85 

85 

3 

5.849 

100 

.85 

8.86 

9.70 

Beef,  round 

do 

1641 

100 
100 
100 
100 

85 
85 
85 
85 

3 
3 
3 
3 

5.910 
5.862 
5.309 
6.013 

100 
100 
100 
100 

0' 
.19 
1.13 
2.10 

9.29 
13.55 
8.63 
7.81 

9.29 
13.74 
9.76 
9.91 

1744 

1768 

do 

1779 

..do 

— 

100 

85 

3 

5.774 

100 

.86 

9.82 

10.68 

1755 

Cold. 
Cold. 

100 
100 

3 
3 

5. 857 
5.855 

100 
100 

0 
0 

12.70 
12.08 

12.70 
12.08 

1757 

Beef,  round  (browned) . 

Cold. 

100 

3 

5.856 

100 

0 

12.39 

12.39 

Beef,  round 

1743 

100 
100 

100 
100 

3 
3 

5. 834 
5. 556 

100 
100 

.35 
.19 

16.10 
16.57 

16.45 
16.76 

1745 

Beef,  round  (browned) . 
Average  . 

100 

100 

3 

5.695 

100 

.27 

16.34 

16.61 

Average    of    all 
cooked  3  hours . 

Beef,  round 

3 

5.778 

100 

.48 

10.64 

11.12 

1646 

Cold. 
ColC 
Coia. 
Cold 

65 
85 
85 
85 

5 
5 

5 
5 

5. 240 
5.420 
5.070 
4.800 

4.935 

100 
100 
100 
100 

3.50 
.32 
.59 
.52 

6.79 
5.81 
16.21 
21.01 

10.29 
6.13 
16.80 
21.53 

0  91 

1645 

do 

73 

1654 

4  30 

1658 

do 

71 

Average       Nos. 
1654  and  1658... 

Average       Nos. 
1645,  1654,  and 
1658 

Cold. 

85 

5 

100 

.56 

18.61 

19.17 

2.51 

Cold. 

85 

5 

5.097 

100 

.48 

14. 34 

14. 82 

1  91 

Beef,  round 

1644 

100 
100 

85 
85 

5 
5 

5.590 
5.309 

100 
100 

.46 
0 

9.70 
13.14 

10. 16 
13.14 

54 

1720 

do 

100 

85 

5 

5.450 

100 

.23 

11.42 

11.65 

Beef,  neck 

1665 

100 
100 
100 

85 
85 
85 

5 
5 
5 

5.039 
3. 245 
4.433 

100 
100 
100 

1.07 
.33 
1.21 

1   ''5 

1673 

Beef,  rump 

19.98 
15.15 

20.30 
16.36 

69 

1703 

do 

Average       Nos. 
1673  and  1703 . . . 

— 

100 

85 

5 

3.839 

100 

.77 

17.57 

18.  .33 
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Table  13G. — Xitrogen  records  of  the  clear,  filtered  broth  (expressed  in  percentage  of  total 
nitrogen  in  broth) — C^ontinued. 


d 

Z 

1 

i 

OS 

a 
o 

E 

U 

ft. 

^1 

ex 

c 

!£ 

o 

c 

Kind  of  meat. 

Tempera- 
ture. 

60 
.S 

o 

o 

o 
c 
o 
"S 

s 

3 
Q 

B 

c   . 
cE 

il 

„  o 
o 

a 
a 

a 

u> 

::£ 

s 

1 

a> 

a. 
08-5 

c  >. 

2 

■Si 

II 

c  n   • 

•a 

IS 

•a  J. 

o 

0 

g 

c 

.5 
H 

< 

o 
o 
u 
60 

■g 

3 

lis 

C  t»  =* 

z 

1669 

1672 
1656 
1662 

1637 
1647 
1722 

1705 
1656 

122 
113 
117 

107 
110 
132 

126 
114 

Beef,  flank 

"C. 
100 
100 
100 

85 
85 

Hrs. 
5 
5 
5 

P.ct. 
3.210 
5.360 
4.900 

p.ct. 

100 
100 
100 

p.ct. 

0.68 
1.40 
.52 

p.ct. 

33.92 

7.30 

22.90 

P.ct. 

34.60 

8.69 

23.42 

P.c«. 
0.65 

1653 

4.92 

1664 

do 

.88 

Average        Nos. 
1653  and  1664... 

Average        Nos. 
1644,  16,i3,  1664, 
166.1,  1669,  1673, 
1703,  and  1720  . . 

Beef,  round 

100 

85 

5 

5.130 

100 

.96 

15.10 

16.06 

2.90 

100 

&5 

5 

4.636 

100 

.71 

17.44 

18.10 

1.49 

1639 

100 
100 
100 

100 
100 
100 

5 
5 
5 

5.640 
5.370 
5.324 

100 
100 
100 

.50 

1.01 

0 

15.63 
17.06 
25.42 

16.13 
18.07 
25.42 

1643 

do 

.87 

1721 

do 

Average 

100 

100 

5 

5.445 

100 

.50 

19.37 

19.87 

Beef,  rump 

1704 

100 
100 

100 
100 

5 
5 

4.583 
5.310 

100 
100 

.92 
.56 

36.02 
23.43 

36.94 
23.99 

1652 

Veal,  leg          

4.91 

Average        Nos. 
16.39,  1643,  1652, 
1704,  and  1721.  . 

Average    of    all 
cooked  5  hours. 

Average     of    all 
cooked  3  or  5 

100 

100 

5 

5.245 

100 

.60 

23.51 

24.11 

5 

4.932 

100 

.80 

18.09 

18.88 

nl.78 

5*314 

100 

.66 

6.5.81 

615. 26 
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z 

S 
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Kind  of  meat. 

c 

1. 

§■5 

.■S  c 
n3 

'5  0 
9  o-^ 

3i  th 

•a 
.■&o' 

I' 

03 

0 

s    .s 

2 
'S 

^2 
2^ 

II 

0  —2 

25 

|- 

.  c3 

ea 

0 

.-SxjS 

.•s5^§ 

.■s  f»i 

■^ 

J 

« 

0 

Ct, 

z 

Z-" 

Z 

z-° 

z 

z-^ 

z 

z    - 

p.ct. 

p.ct 

p.ct. 

P.c*. 

P.c^ 

P.ci. 

p.ct. 

p.ct. 

P.c«. 

164V 

1640 

Kill 

Beef,  round 

7.86 
9.12 

92.14 
90.88 

7.66 
9.35 

32.23 
12.18 

17,54 

1753     137 

do 

9.87 

16.82 

4  51 

Average 

1 

1753 

139 

8.49 

91.51 

9.87 

8.51 

22.21 

16.82 

4  51 

Beef,  round  (browned) . 
Average        Nos. 

1756 

8.91 

91.09 

9.30 

9.07 

11.49 

15.63 

4.41 

1642,  1754,  and 

1741 

136 

1756 

8.63 

91.37 

9.59 

8.69 

18.63 

16.23 

4  46 

Beef,  round  (browned). 

1746 

11.30 

88.70 

9.35 

10.54 

11.23 

5.54 

3.88 

1/69 

1764 

145   Beef,  round 

9.92 

90.08 

8.05 

10.52 

11.12 

13.  .37 

4.31 

1V80 

1775 

154 do 

7.89 

92.11 

'      8. 87 

4.98 

7.89 

14.21 

4.95 

Average        Nos.  J 

1769  and  1780... 
.\veraee        Nos. 

8.91 

91.09 

8. 46 

7.75 

9.51 

13.79 

4.63 

1746,  1769,  and 

1640 
1741 

1780 

9.70 

90.30 

8.76 

8.68 

10.08 

11.04 

4.38 

1641 

108   Beef,  round 

134 do 

9.29   90.711 ' 

13.74   86.261 10.83 

10.38 
12.10 

33.29 
17.15 

1744 

5.61 

4.00 

r/6s 

1764 

144 do 

9.  76,  90  241 7. 92 

8.  .38 

1L39 

13.82 

3.94 

1779 

1775 

153 

do 

9.91|  90.09 8.96 

4.21 

7.73 

12.94 

3  71 

Average 

10.68   89  .32 

ft  24 

8.77 

17.39 

10.79 

3.88 

- 

aAverage  of  12  analyses. 
11480— No.  162—06 15 


6Average  of  30  analyses. 
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Table  136. — Nitrogen  records  of  the  clear,  filtered  broth  (expressed  in  percentage  of  total 
nitrogen  in  broth) — Continued. 


1753 
1753 


1741 
1741 


1647 
1647 
16.56 
1662 


Kind  of  meat. 


1647 
1722 


1665  1668 
1673  1676 
1703     1705 


1669  1672 
1653  16.56 
1664     1662 


1639  1637 
1643  1647 
1721      1722 


1704     1705 
1652     1656 


138i  Beef,  round 

140'  Beef,  round  (browTied) 

j  Average 

133   Beef,  round 

135   Beef,  round  (browned) 


Average 

Average    of    all 
cooked  3  hours 


113   Beef,  round. 

112 do , 

116   Veal,  leg 

118. do 


Average  Nos. 
1654  and  1658.. 

Average  Nos. 
1645,  1654,  and 
1658 


P.ct. 

12.70 
12.08 


•-3 .2 


■S.Q 
C.S 


P.ct.  P.ct.    p.ct 

87.30 13.01 

87.92 11.19 


12.391  87.61 


16.45   83.55. 
16.76   83.24. 


16. 61    83. 39  . 


11.12   88 


11.20   88.80... 
6.86;  93.14... 
21.10   78.90    10.16 
22.24   77.76   20.68 


21.67    78.33    15.42 


111   Beef,  round. 
13l| do 


Average . 


121  Beef,  neck.. 
123  Beef,  rump. 
125 do 


Average        Nos. 
1673  and  1703.. 


16.73   83.27 


10.70   89.30. 
13.14   86.861. 


11.92  88.08. 


i !  11.08 

20.99    79.01    28.7 
16.  .36,  83.641 


8.95 


*1 

as 


^  W) 

I  ftoS 


p.  ct.  1  p.  ct.    p.  ct.   P.  ct. 

12.891     13.04     16.28 

9.68     12.391     14.82 


a,  +J 


11.29     12.72:     15.55,. 


25.83 
17.11 


7.81 
17.27 


6.99i. 

8.811. 


1=  E 


P.ct. 

5. 54 
5.41 

5.48 


4.58 
5.04 


12.54       7.90    4.81 


9.61      10.91      14.73     12.0' 


6.38 

7. 55 


6.97 


13.80 


8.31 
16.71 
17.36 


11.62!  13. 19j. 

10.56  11.29 

11.91  11.49' 

25.21  20.49 


18.56 


15.89 


10.79 
13.63 


12.21 


14.42!. 


18.611.... 
15. 43     12. 40 


17.02. 


13.45  17.65.... 
11.86  13.78.... 
15.69     17.81       9.89 


18.68   81.33 17.04     13.78     15.30 


122  Beef,  flank. 
113|  Veal,  leg... 
117 do 


10' 
110 
132 


35.25  64.75  28.92 
13.61!  86.39|  5.77 
24.30i  75.70!  20.08 


Average  Nos. 
1653  and  1664... 

Average  Nos. 
1644,  1653,  1664, 
1665,  1669,  1673, 
1703,  and  1720  . 


18.96   81.04    12.93 


19.20'  80.81    18.93 


Beef,  round. 

do 

do 


16.13    83.87 23.56 

18.94   81.06 1     20.97 

25. 42!  74. 58 19.  79     24. 42 


15.  70  36. 69  32. 84 
4.03|  6.441  14.40 
7. 47     25. 15     21. 75 


5. 75     15. 80 


11.91      16.72 


Average . 


20. 16   79.84 22.  < 


18.08 


52. 03 
27.47 
24.52     11.65   42.91 


32. 83 


28.00 


4.52 


.72 
1.26 
3.94 
4.36 


4.15 


3.19 


1.85 
3.34 


8.27 
5.50 
5.96 


5.73 


7.02 
4.54 
4.24 


4.S9 


5.C9 


126:  Beef,  rump. 


114 


Veal,  leg. 


Average  Nos. 
1639,  1643,  16.52, 
1704,  and  1721 .  . 

Average  of  all 
cooked  5  hours. 


36.94   63.06 23.11     36.20 

28.91    71.09    17.03     12.98     23.30 


74.73 


79. 8i 


017. 82 


Average    of 
cooked  3  c 
hours 


cl5.93|c84.07 


18.63     25.69 


12.77     18.91 


dll.l9     15.30 


34.6: 


32.16 
25.39 


18.56 


17.77 


12.93 


2.11 
4.68 


3.40 


47.85     5.15 
4..^5 


4.12 


637. 90 


4.22 


/4.35 


oAverage  of  8  analyses. 
►Average  of  4  analyses. 


cAverage  of  30  analyses. 
dAverage  of  24  analyses. 


f  Average  of  16  analyses. 
/Average  of  28  analyses. 
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From  Tablo  134  it  will  bo  seen  that  the  clear,  liltered  broths  contain 
from  ().22oS  to  0.37S7  per  cent  total  nitrojjen,  the  averajje  being 
0.314-1  per  cent.  These  figures  compared  with  those  in  Table  108 
show  that  the  amount  of  total  nitrogen  in  clear  meat  broths  is  much 
less  than  that  contained  in  the  cold-water  extracts  of  uncooked  meats, 
when  the  results  are  expressed  u])on  the  same  basis. 

The  nitrogen  found  in  the  clear,  filtered  broths  in  the  form  of  pro- 
teids  coagulable  by  heat  in  neutral  solution  varies  from  none  in  a 
number  of  cases  to  0.0116  per  cent,  the  average  being  0.0020  per  cent; 
the  albumose  nitrogen  precipitated  with  zinc  sulphate  ranged  from 
0.0163  to  0.1364  per  cent,  averaging  0.0470  per  cent  of  the  entire 
weight  of  the  fresh  meats:  the  soluble  ])roteid  nitrogen  varied  from 
0.0201  to  0.1399  per  cent,  the  average  being  0.0510  per  cent,  and  the 
nonproteid  nitrogen  in  the  clear  broths  ranged  from  0.1798  to  0.3409 
per  cent,  averaging  0.2664  })er  cent. 

A  small  quantity  of  nitrogen  was  present  as  ammonia  or  ammo- 
nium salts,  the  average  amount  being  0.0133  per  cent. 

The  average  quantities  of  nitrogen  precipitated  by  various  reagents 
from  clear  broths  were:  Bromin  0.0512  per  cent,  phosphotungstic 
acid  in  a  hot  solution  0.0349  per  cent,  phosphotungstic  acid  in  a  cold 
solution  0.0602  per  cent,  tannin  and  salt  0.0492  per  cent,  and  Stutzer's 
reagent  0.0384  per  cent. 

In  Table  135  the  nitrogen  records  of  the  clear  broths  are  given  in 
the  form  of  percentages  of  the  total  nitrogen  contained  in  the  uncooked 
flesh.  It  will  be  there  noted  that  the  total  nitrogen  found  in  the 
clear  broths  forms  from  7.22  to  13.36  per  cent  of  the  total  nitrogen 
contained  in  the  uncooked  meat.  The  average  amount  of  soluble 
nitrogen  in  the  31  samples  of  clear  brotlis  w'as  9.61  per  cent  of  the 
total  nitrogen.  The  average  quantity  of  soluble  nitrogen  in  the  raw 
meats  w^as  22.14  per  cent,  and  the  average  amount  of  soluble  nitro- 
gen in  the  31  samples  of  boiled  meats  was  4.71  per  cent  of  the  total 
nitrogen. 

The  average  values  for  the  different  nitrogenous  constituents  are 
also  given. 

These  data  presented  for  the  clear  broths  calculated  m  percentages 
of  the  total  soluble  nitrogen  show  that  in  a  considerable  number  of 
cases  there  w^as  no  nitrogen  in  the  form  of  compounds  coagulated  by 
heat,  while  in  others  the  cjuantity  of  nitrogen  in  this  form  reaches 
0.35  per  cent,  the  average  being  0.06  per  cent. 

The  data  for  the  other  forms  of  nitrogen  may  also  be  readily  learned 
from  Table  136.  The  general  conclusion  from  all  these  considera- 
tions of  the  character  of  the  nitrogenous  constituents  of  clear,  filtered 
broths  is  that,  as  compared  with  raw  and  boiled  meats,  they  are  present 
largely  as  extractives  and  to  but  a  slight  extent  in  proteid  forms. 
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CONCLUSIONS. 


The  principal  conclusions  which  can  be  drawn  from  the  studies 
of  meat  and  meat  products  reported  in  this  bulletin  are  the  following: 
Meats  of  different  kinds  and  cuts  may  be  analyzed  directly  and 
with  accuracy — that  is,  without  being  first  previously  air  dried.  The 
solul)le  matter  in  meats  may  be  completely  removed  by  extraction 
with  cold  water  and  the  preparation  and  analysis  of  such  cold-water 
extracts  is  of  great  importance  in  studies  of  the  true  value  of  flesh 
foods.  The  total  proportion  of  raw  meat  which  is  soluble  in  cold 
water  is  considerable,  the  average  results  showing  that  the  cold-water 
extract  contains  about  2.3  per  cent  proteid,  1  per  cent  nitrogenous 
extractives,  1.6  per  cent  nonnitrogenous  extractives,  0.7  per  cent  nitro- 
gen, and  0.8  per  cent  ash.  None  of  the  fat  present  in  the  meat  is 
dissolved  by  cold  water.  The  proportion  of  each  nutrient  present  in 
the  original  flesh  which  is  dissolved  in  cold  water  is,  on  an  average, 
proteid  13  per  cent;  organic  extractives,  including  both  nitrogenous 
and  nonnitrogenous  compounds,  100  per  cent;  ash,  81  per  cent;  total 
nitrogen,  22  per  cent.  Of  the  nitrogen  compounds  soluble  in  cold 
water,  46  per  cent  is  coagulated  by  heat.  The  nitrogen  present  is 
about  equall}^  divided  between  proteid  and  nonproteid  bodies. 

Meats  cooked  by  boiling  are  less  soluble  in  cold  water  than  are 
raw  meats,  the  average  amount  of  nutrients  recovered  in  the  extract 
as  compared  with  the  total  weight  of  the  meats  used  being  0.4  per 
cent  proteid,  0.6  per  cent  nitrogenous  extractives,  0.8  per  cent  non- 
nitrogenous extractives,  0.3  per  cent  nitrogen,  and  0.4  per  cent  ash. 
The  average  ratio  of  nonproteid  to  proteid  nitrogen  is  as  1:0.31. 
Expressed  as  percentages  of  the  amount  of  each  nutrient  originally 
present,  the  average  values  for  the  cold-water  extract  of  cooked 
meats  are  1  per  cent  proteid,  100  per  cent  extractives  including  both 
nitrogenous  and  nonnitrogenous  compounds,  67  per  cent  ash,  and  1 
per  cent  nitrogen.  As  in  the  case  of  raw  meat,  no  fat  is  dissolved  by 
the  cold  water. 

The  different  methods  commonly  followed  in  cooking  meat  in  hot 
water  vary  somewhat  as  to  time  and  temperature  of  cooking,  but  the 
resulting  cooked  meats  are  quite  similar  as  regards  composition 
and  also  as  regards  the  proportion  of  their  constituents  which  are 
soluble  in  cold  water. 

Meats  cooked  b}^  dry  heat,  as  in  roasting,  broiling,  sauteing,  and 
frying,  arS  on  an  average  2.4  times  more  solu])le  in  water  than 
boiled  meats  but  are  only  a  little  more  than  half  as  soluble  as  raw 
meats.  The  results  show  that  on  an  average  cold  water  removes 
the  following  percentage  amounts  from  meats  cooked  by  dry  heat: 
Proteid  0.7,  nitrogenous  extractives  1.3  nonnitrogenous  extract- 
ives 1.6,  nitrogen  0.5,  and  ash  1  percent.     Considered  on  a  water-tree 
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basis,  roast  meats  contain  about  2,3  times  as  much  soluble  proteid 
and  nonnitrogenous  extractives  and  2.5  times  as  nmch  nitrogenous 
extractives  and  ash  as  boiled  meats. 

The  more  pronounced  flavor  of  meats  cooked  by  dry  heat  as 
compared  with  those  cooked  in  hot  water  is  without  doubt  due  to 
the  larger  proportion  of  soluble  constituents  which  the  former  con- 
tains. As  regards  the  losses  m  weight  when  meat  is  cooked  in  hot 
water,  the  average  values  show  that  it  is  equal  to  from  10  to  50  per 
cent  of  the  total  weight  of  the  fresh  meat  used,  the  average  being 
about  34  per  cent.  The  amount  of  water  removed  by  the  heat  of 
boiling  ranges  from  about  LS  to  69  per  cent,  the  average  being  45 
per  cent  of  the  amount  original^  present .  The  total  protein  removed 
in  the  broth  varies  from  3  per  cent  to  13  per  cent,  averaging  7  per 
cent.  The  proportion  of  fat  originally  present  in  the  raw  meat 
which  is  recovered  in  the  broth  varies  from  0.0  to  37  j^er  cent,  and 
the  proportion  of  mineral  matter  from  20  to  G7  per  cent,  averaging 
not  far  from  45  per  cent.  The  nutrients  in  the  broth  expressed  as 
percentages  of  the  total  weight  of  the  uncooked  meat  on  an  average 
equal,  water  31,  proteid  1,  fat  1,  and  ash  0.5  per  cent.  The 
fatter  kinds  and  cuts  of  meat  lose  less  water,  proteid,  and  mineral 
matters,  but  more  fat  than  leaner  kinds  of  meat.  The  proportion 
of  nutrients  extracted  in  the  broth  is  directly  proportional  to  the 
length  of  time  and  the  temperature  of  the  cooking  period.  Different 
cuts  of  some  kinds  of  meat  behave  differently  as  regards  the  nature  and 
amount  of  the  losses  they  sustain  when  cooked  in  hot  water.  On  an 
average,  the  larger  the  piece  the  smaller  the  percentage  losses.  When 
meat  is  cooked  in  water  at  80  to  85°  C,  placing  the  meat  in  hot 
or  cold  water  at  the  start  has  little  effect  on  the  amount  of  material 
recovered  in  the  broth.  Beef  used  in  the  preparation  of  beef  tea 
or  broth  has  lost  comparatively  little  of  its  total  nutritive  material, 
though  most  of  the  constituents  which  give  flavor  have  been  removed. 
The  experimental  data  indicate  that  on  an  average  72  per  cent  of  the 
nitrogenous  organic  extractives  originally  present  in  beef  is  removed 
during  boiling,  and  that  the  average  of  nonnitrogenous  organic 
extractives  removed  is  also  72  per  cent.  When  meats  are  cooked 
by  dry  heat  the  losses  sustained  are  much  smaller  than  when  cooked 
m  hot  w^ater,  being,  on  an  average,  water,  35  per  cent;  nitrogenous 
extractives,  9  per  cent;  nonnitrogenous  extractives,  17  per  cent;  fat, 
7  per  cent,  and  ash,  12  per  cent.  On  an  average  there  w^as  an  appar- 
ent gain  of  4  per  cent  proteid,  this  apparently  anomalous  value 
being  probably  due  to  unavoidable  faults  in  the  experimental 
methods  or  some  similar  cause. 

As  regards  the  composition  of  complete  or  unfiltered  meat  broths, 
the  average  results  vary,  the  total  solid  matter  containing  from  1 
to  10  per  cent  of  the  total  quantity  of  meat  used.     On  an  average 
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the  percentage  composition  of  a  large  number  of  broths  was,  water, 
97;  total  solids,  3;  proteid,  0.3;  nitrogenous  extractives,  0.6;  nonni- 
trogenous  extractives,  0.7;  total  organic  extractives,  1.3;  fat,  1.3,  and 
ash  0.5  per  cent.  On  an  average  0.24  per  cent  of  the  total  nitrogen 
was  present  as  proteids  and  0.18  per  cent  as  nonproteid  bodies. 
The  clear,  filtered  broths  contained  less  of  the  important  food  ele- 
ments, i.  e.,  proteids  and  fat,  than  complete  or  unfiltered  broths,  but 
practically  the  same  amounts  of  the  different  extractive  bodies  and 
ash.  In  other  words,  they  have  less  food  value  but  fully  as  much 
flavor  as  the  unfiltered  broths,  provided  the  fat  is  removed  in  both 
cases.  Meat  fat  possesses  more  or  less  distinctive  flavor,  and  if  pres- 
ent modifies  the  flavor  of  the  broth.  Both  filtered  and  unfiltered 
broths  have  a  low  food  value  as  compared  with  the  meats  from 
which  they  are  made,  or  as  compared  with  meats  cooked  by  dry  heat 
or  in  hot  water.  This  is  obvious  when  it  is  remembered  that  broth 
or  soup  is  made  up  largely  of  water. 

The  small  amount  of  nutritive  material  in  broth  or  soup  is  chiefly 
in  the  form  of  organic  extractives.  The  richness  of  the  broth 
increases  as  the  size  of  the  pieces  of  meat  used  in  making  it  decreases. 
An  increase  in  the  time  of  cooking  also  increases  the  amount  of 
nutrients  found  in  the  broth.  The  broth  is  very  httle  richer  when 
made  from  bones  as  well  as  meat,  the  chief  nutrients  thus  added 
being  fat  and  soluble  proteid. 

In  general  the  various  methods  of  cooking  materially  modify  the 
appearance,  texture,  and  flavor  of  meat  and  hence  its  palatability, 
but  have  little  effect  on  total  nutritive  value.  Wliether  it  be  cooked 
m  hot  water,  as  in  boiling  or  stewing,  or  by  dry  heat,  as  in  roasting, 
broiling,  sauteing,  or  frying,  meat  of  all  kinds  has  a  high  food  value 
when  judged  by  the  kind  and  amount  of  nutritive  ingredients  which 
are  present. 
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Sir:  The  follo\vin<^-  bulletin  on  Agricultural  Instruction  for  Adults 
in  Continentul  Countries,  by  John  Ibiiuilton,  farmers'  intstitutc 
specialist  of  this  OtHco,  has  been  prepared  with  a  view  to  directinjr 
the  attention  of  farmers'  institute  workers  to  the  methods  that  have 
been  adopted  and  found  useful  l)y  continental  governments  in  atford- 
ing  educational  facilities  to  their  adult  agricultural  population. 

The  bulletin  is  in  etfect  a  supplement  to  one  (No.  155)  recentl}^ 
issued  by  this  OfHce  on  Agricultural  Instruction  for  Adults  in  the 
British  P^mpire,  and  is  in  compliance  with  a  requirement  of  the  act  of 
Congress  making  provision  for  the  appointment  of  a  farmers'  insti- 
tute specialist  in  the  Department,  and  detining  his  duties  to  l)e  "to 
investigate  and  report  uppn  the  organization  and  progress  of  farmers' 
institutes  in  the  several  States  and  Territories,  and  upon  similar 
organizations  in  foreign  countries." 

The  manuscript  is  recommended  for  publication  as  Bulletin  No.  163 

of  this  Office. 

Respectfully, 

A.  C.  True, 

Director. 
Hon.  James  Wilson, 

Sec7'etary  of  Agriculture. 
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AGKICl  I.TURAL   IXSTRrCTIOX   FOR   ADULTS   IN 
COXnXEXTAI,  COIXTRIES. 


INTRODUCTION. 

In  most  continental  countries  the  iniijority  of  the  population  are 
ent^uoed  in  utiriculture,  and  in  a  nunilx'ias  much  as  75  per  cent  depend 
directly  upon  farniin*>-  for  their  livcliliood.  It  is  to  be  expected, 
therefore,  that  where  so  large  a  portion  of  tlie  population  is  engaged 
in  this  industry  special  attention  would  l)e  given  by  the  governments 
of  these  countri(vs  to  the  interests  of  the  farming  people.  In  many  of 
them  the  virgin  lands  were  long  ago  occupied,  and  now  no  new  soil  is 
to  be  had  except  such  as  ma}'  be  wrested  from  the  sea,  reclaimed  from 
swamps,  or  taken  from  the  desert. 

Because  of  this  restricted  area  of  cultivated  land,  it  was  quite  man- 
ifest that  unless  some  means  could  be  devised  ])y  which  the  same  soil 
centiuy  after  century  could  be  ))rought  to  produce  crops  with  unfail- 
ing regularity  and  in  constantl}^  increasing  abundance,  the  country 
must  eventually  become  iuiinha})itable  and  the  State  consequently  cease 
to  exist,  for  it  is  an  historic  fact  that  only  nomadic  tribes  can  live  in 
a  region  where  agriculture  has  ceased  to  ]>e  a  profitable  pursuit.  All 
of  this  has  been  so  generally  understood  and  appreciated  by  foreign 
nations  that  long  ago  their  governments  gave  most  careful  attention  to 
the  subject  of  animal  and  plant  production,  with  the  result  that  without 
exception  the}"  have  reached  the  conviction  that  the  only  solution  of 
the  question  of  improving  agriculture  sufficiently  to  enable  those  who 
pursue  it  as  a  calling  to  maintain  themselves  in  comfort  for  all  time  to 
come,  and  also  to  produce  a  surplus  for  use  b}-  those  engaged  in  other 
occupations,  lies  in  the  proper  education  of  those  who  conduct  its 
operations. 

According}}^  schools  and  colleges  of  agriculture  were  established  in 
some  countries  more  than  a  century  ago,  and  now  few  foreign  nations 
are  without  institutions  established  and  in  part  or  altogether  main- 
tained b}^  the  State  for  the  purpose  of  discovering  agricultural  truth 
and  for  disseminating  this  truth  among  the  masses.  In  many  of  them 
the  number  of  such  institutions  runs  into  the  hundreds. 
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No  more  interesting  or  significant  feature  is  brought  out  in  tlio  study 
of  the  agriculture  of  foreign  lands  than  the  fact  that  in  ever}'  country 
all  of  the  people — the  peasantry,  the  landed  proprietors,  as  well  as 
those  who  administer  the  laws — now  look  to  their  agricultural  educa- 
tional institutions  not  only  for  the  solution  of  present  problems  in 
production,  but  also  for  the  discovery  of  new  facts  and  new  methods 
that  will  insure  increased  and  more  profitable  crops  in  the  time  to  come. 

The  sincerit}^  and  strength  of  this  sentiment  is  shown  in  the  meas- 
ures that  have  been  adopted  b}^  the  governments  of  these  countries  for 
the  perfecting  of  their  systems  of  agricultural  education,  as  exhibited 
in  the  statements  which  appear  in  this  bulletin.  State  departments  of 
agriculture  have  been  established  and  equipped  with  expert  officials 
who  devote  all  of  their  time  to  the  interests  of  agriculture.  Univer- 
sities, colleges,  normal  schools,  academies,  secondar\^  schools,  common 
schools,  and  numerous  special  classes  are  everywhere  in  operation, 
and  in  almost  all  of  them  the  giving  of  instruction  in  agriculture  is 
made  obligatory.  In  most  countries  these  institutions  are  aided  and 
in  a  number  are  wholl}^  supported  by  the  State.  The  governments 
also  encourage  the  formation  of  local  agricultural  organizations,  such 
as  cooperative  associations  for  special  purposes,  societies  for  holding- 
agricultural  shows,  credit  societies,  agricultural  insurance  companies, 
etc.,  and  in  most  cases  grant  them  financial  aid. 

The  attention 'of  farmers'  institute  workers  is  particularly  called  to 
some  features  of  the  work  abroad  that  are  characteristic  and  specially 
worthy  of  careful  consideration. 

The  first  is  the  extreme  care  with  which  the  itinerant  instructors 
in  foreign  countries  are  selected.  In  two  countries  the  age  qualifica- 
tion is  an  important  item,  no  one  being  accepted  under  25  years.  In 
several  a  competitive  examination  is  required  to  be  held  by  a  commit- 
tee of  experts,  and  only  those  passing  are  permitted  to  be  employed. 
In  every  country  some  special  qualification  is  necessary  before  the  insti- 
tute teacher  can  enter  upon  this  service. 

Another  point  worth}"  of  attention  is  the  method  of  supervision  that 
exists  in  every  country.  There  is  everywhere  a  central  supervisory 
authorit}"  which  holds  the  local  officers  and  institute  teachers  and 
workers  to  strict  account  for  the  efficiency  and  success  of  the  work. 

A  third  important  item  is  the  system  of  personal  visitation  by  spe- 
cialists made  to  farms  and  communities  for  the  i)urpose  of  giving 
assistance  through  expert  advice.  In  France  particularly  this  feature 
of  the  work  is  emphasized,  and  its  effect  is  seen  in  what  that  country 
has  done  since  this  form  of  aid  was  undertaken. 

Attention  is  also  called  to  the  various  methods  in  use  in  disseminating 
agricultural  information.  There  is,  first  of  all,  the  itinerant  lecturer, 
who  meets  audiences  of  fanners  and  delivers  one  or  more  addresses, 
much  as  is  now  done  in  the  farmers'  institutes  of  the  United  States. 


Tlioro  is  also  tlu^  specialist,  who  conducts  a  niovablo  school  which  is 
located  ill  a  coinimuilty  for  two  or  throe  weeks  and  tlicn  is  transferred 
to  another  center  where  a  similar  class  is  formed  and  the  instruction 
repeated.  Then  there  is  the  winter  school,  located  in  a  rural  com- 
nuinitv  and  continuino-  for  several  months,  to  which  only  adults  are 
admitted.  There  are  also  agricultural  hii^h  schools  which  only  farm- 
ing people  who  have  had  previous  practical  experience  of  at  least  one 
year  upon  a  farm  and  consideral)le  preliminary  education  can  enter. 

Thesvstemof  support  for  the  itinerant  schools  and  for  the  lecturers 
is  also  worthy  of  careful  study,  as  are  also  the  methods  adopted  for 
securing  the  cooperation  of  local  communities  in  the  work  of  institute 
instruction.  There  are  likewise  the  demonstration  farms  and  fields 
organized  by  a  central  board  having  charge  of  the  institute  system  of 
instruction,  over  which  the  itinerant  institute  teacher  is  placed,  and 
whii-h  are  used  for  instruction  purposes  in  connection  with  the  insti- 
tute work  in  the  several  communities.  Attention  is  specially  called 
to  the  interest  manifested  and  the  part  taken  by  the  higher  institutions 
of  learning,  especially  by  the  universities  and  agricultural  colleges, 
in  itinerant  instruction. 

There  is  also  the  teaching  of  agriculture  in  the  common  schools 
made  compulsory  in  most  countries,  and  accompanied  b}^  the  use  of 
school  gardens  and  experiment  grounds  for  purposes  of  practical  train- 
ing and  demonstration.  Last  of  all,  but  by  no  means  the  least  sug- 
gestive, there  is  the  use  of  the  monthly  pul)lication,  edited  and  issued 
by  the  State  as  an  official  medium  for  disseminating  agricultural 
information,  free  of  cost,  among  the  members  of  the  farmers'  institute 
societies  of  the  country,  keeping  them  informed  with  respect  to  the 
work  of  the  various  societies  in  their  own  as  well  as  in  other  States. 

AUSTRIA. 

The  distinguishing  features  of  the  farmers'  institute  system  of  Aus- 
tria are  briefly  stated  by  the  Austrian  minister  of  agriculture  in  the 
following  communication : 

The  establishment  of  itinerant  agricultural  instruction  in  Austria  is  not  very  recent 
and  the  system  in  operation  is  regarded  as  an  important  factor  in  the  professional 
education  of  the  agricultural  population  above  school  age  and  is  of  especial  value  in 
those  parts  of  the  country  not  provided  with  agricultural  schools. 

This  instruction  is  generally  given  by  professional  itinerant  teachers  of  agriculture, 
appointed  by  the  State,  by  the  provincial  administrations,  or  by  the  principal  agri- 
cultural corporations  in  the  different  dependencies  and  provinces,  but  experts  in  the 
different  lines  of  work  closely  connected  with  agriculture  and  agricultural  pursuits 
are  also  employed  for  this  purpose.  The  lectures  are  usually  delivered  at  the  meet- 
ings of  agricultural  societies,  at  agricultural  expositions,  stock  shows,  etc. 

The  professional  itinerant  teachers  receive  a  fixed  remuneration  for  their  services, 
including  the  salary  and  a  lump  sum  for  travelingexpeuses,  amounting  annually  to  from 
$720  to  $960.     The  teachers  appointed  Ijy  the  State  are  paid  from  the  State  treasury, 
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while  those  appointed  by  the  provincial  administrations  and  agricultural  corpora- 
tions receive  their  remuneration  from  the  funds  of  the  particular  province  or  tiu^ 
private  funds  of  the  corporation.  The  provincial  administration  as  well  as  the  a>iri- 
cultural  corporations  receive  annually  very  important  sul)sidies  from  the  State  for  tiie 
purpose  of  maintaining  their  itinerant  agricultural  instruction.  The  remuneration 
of  the  professional  expert  is  adjusted  for  each  particular  case  and  the  amount  is 
governed  by  his  standing  in  the  line  of  work  he  represents  and  by  the  time  he  is 
employed. 

This  instruction  does  not  always  consist  of  single  lectures,  but  very  frequently 
courses  of  lectures  lasting  several  days,  and  even  weeks,  on  widely  different  phases 
of  agriculture,  are  given.  In  this  connection  the  courses  on  dairying,  viticulture, 
orcharding,  etc.,  may  be  mentioned  as  enjoying  special  popularity.  These  special 
courses  are  usually  given  under  the  auspices  of  local  agricultural  societies,  which 
draw  for  this  purpose  adequate  subsidies  from  State  and  provincial  funds. 

The  special  duties  of  the  itinerant  agricultural  teachers,  especially  of  those 
appointed  by  the  State  and  following  the  work  as  a  profession,  are  usually  outlined 
in  the  contract  or  by  particular  rules  relating  to  the  service,  and  generally  particular 
stress  is  laid  upon  keeping  in  touch  with  the  agricultural  population  of  the  district 
and  studying  the  wants  and  needs  of  the  farmer  instead  of  limiting  themselves  to 
delivering  lectures  and  giving  instructions  at  regularly  appointed  times. 

Complete  statistics  on  this  phase  of  agricultural  education  can  not  be  given,  because 
the  data  of  the  ministry  of  agriculture  are  limited  to  those  lectures  and  courses  for 
which  provision  has  been  made  by  the  State  or  General  Government.  Reports  on 
particular  courses  frequently  appear  in  the  agricultural  press  of  the  country,  but 
they  are  so  numerous  and  so  scattered  that  a  compilation  of  them  with  a  view  to 
covering  the  field  is  a  matter  of  great  difficulty. 

BELGIUM. 

There  is  an  agricultural  society  in  each  province  in  Belgium,  in 
addition  to  the  Central  Agricultural  Society  of  the  Kingdom.  Each 
of  the  provincial  societies  holds  annually  an  agricultural  show  or  fair, 
and  a  number  of  them  have  organized  lecture  courses  upon  agricul- 
tural subjects,  conducted  by  expert  agriculturists  who  ^'isit  the  vari- 
ous sections  and  give  instruction  upon  subjects  arranged  under  the 
following  classitication:  (1)  Agriculture  for  adult  farmers  and  farmers' 
wives;  (2)  agriculture  for  soldiers;  (3)  farriery;  (i)  arboriculture  and 
market  gardening;  (5)  apiculture;  (6)  aviculture,  and  (7)  miscellaneous 
lessons  and  special  lectures.  There  are  also  movable  dairy  schools 
for  women. 

The  movable  schools  in  agriculture  were  begun  in  1887.  Since  the 
organization  of  these  courses  up  to  1903  3,643  lectures  have  been 
given,  attended  by  163,055  pupils.  In  1902  schools  for  women  were 
introduced,  the  lectures  treating  on  household  economy,  hygiene,  dairy 
farming,  household  and  farm  bookkeeping,  aviculture,  gardening,  and 
the  canning  and  preserving  of  fruits.  During  that  year  16,312  per- 
sons attended  these  schools  of  domestic  economy. 


A(iKl(  TLTUKK    FOR    ADULT    lAUMEKS    AND    FARMERS     WIVES. 

The  courses  of  lectures  given  in  tlie  schools  for  tanners  einl)riice 
the  followinii'  subjects:  The  soil;  seeds  jind  their  oeruii nation;  agri- 
cultural hydraulics;  eliMnents  of  agricultural  physiology  and  chemis- 
try; s[>e(ial  crops;  cattle  foods  and  feeding;  hygiene;  zootechny; 
dairying;  agricultural  1)ookkeeping;  rural  laws;  rural  economy; 
mutual  insurance  and  cooperation;  ajid  agricultural  institutions. 

CfJUKSES    OF   LECTURES   IN    AGRICULTURE    FOR   SOLDIERS. 

Instruction  in  these  courses  follows  practically  the  same  outline  of 
subjects  as  that  given  to  farmers,  except  that  instead  of  'SO  lectures 
being  delivered  as  in  the  case  of  farmers,  the  soldiers'  course  is  limited 
to  22. 

The  taking  of  these  lectures  b}'  the  soldiers  is  entirely  voluntary, 
those  who  attend  not  being  exempted  from  any  of  the  regular  military 
duties.  Rewards  are  ottered  b}'  the  agricultural  department  to  those 
soldiers  who  obtain  the  most  marks  in  a  special  examination  on  agri- 
cultural subjects,  and  on  the  recommendation  of  the  lecturer  agricul- 
tural books  are  given  to  the  pupils  who  are  most  attentive.  The 
reports  show  that  during  the  last  three  years  86  courses  of  lectures 
have  been  given  to  soldiers,  and  that  these  have  been  attended  by 
2,195  men. 

COUKSES   OF   LECTURES   IN    FARRIERY. 

Classes  of  pupils  in  farriery  are  organized  every  j^ear  and  instruc- 
tion is  given,  beginning  early  in  January,  continuing  through  twelve 
lessons.  Four  of  these  lessons  are  reserved  for  giving  practical 
demonstrations  in  horseshoeing.  The  pupils  are  required  to  pass  an 
oral  and  also  a  practical  examination  before  a  commission  composed 
of  the  veterinar}'  inspector,  the  State  agriculturist  of  the  district,  and 
the  professor  in  charge  of  the  course.  Certilicates  of  proticiency  are 
given  to  those  only  who  obtain  at  least  five-tenths  of  the  marks  allotted 
to  the  theoretical  examination,  and  six-tenths  of  those  allotted  to  the 
practical  examination.  This  certificate  admits  the  pupils  to  the  Cen- 
tral Practical  Farriery  School  at  Brussels. 

Before  a  course  of  lectures  on  farriery  can  be  organized  at  least 
twelve  pupils  must  have  registered  their  names,  agreeing  to  attend 
the  entire  series  of  lectures. 

COURSES   OF   LECTURES   IN    ARBORICULTURE     AND   MARKET    C4ARDENING. 

The  programme  of  the  course  in  arboriculture  and  market  gardening 

consists  of  fifteen  lectures  in  arboriculture  and  a  number  of  lessons  in 

market  gardening.     The  communal  municipalities  or  the  horticultural 

societies  who  ask  for  these  lectures  must  agree  to  furnish  a  sufficiently 
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large  room  for  class  purposes  and  a  moderate-sized  fruit  garden, 
placing  them  at  the  disposal  of  the  lecturer.  The  courses  are  onl}'^ 
given  where  an  attendance  of  at  least  20  is  guaranteed.  Examina- 
tions are  held,  and  to  those  who  pass  certificates  are  awarded  b}-  the 
board  of  examination.  Between  1895  and  1903,  1,628  pupils  have 
been  up  for  this  examination,  of  whom  Y31  obtained  certificates  for 
arboriculture  and  104  for  market  gardening. 

COURSES   OF   LECTURES   IN    APICULTURE. 

Until  1902  lectures  upon  apiculture  were  equally  divided  among 
the  districts  where  members  of  apicultural  societies  existed.  From 
that  date  these  lectures  have  been  given  in  a  series  of  at  least  five 
in  the  same  locality.  During  the  last  three  years  1,571  lessons  have 
been  given  and  the  courses  were  attended  by  3,000  persons. 

COURSES    OF    LECTURES    IN    AVICULTURE. 

Four  or  five  lectures  comprise  the  course  on  aviculture.  The  first 
course  on  this  subject  was  prepared  by  the  inspector  of  agriculture,  and 
required  that  the  lecturers  should  pass  an  examination  before  being- 
permitted  to  give  instruction.  The  courses  at  present  are  prepared  by 
the  various  societies  interested  in  the  subject.  The  popularity  of  the 
stud}^  is  shown  by  the  fact  that  during  the  past  three  years  921  lessons 
were  given  and  the  courses  were  attended  by  about  20,000  pupils. 

SPECIAL    LESSONS    AND    SPECIAL    LECTURES. 

In  addition  to  the  foregoing  courses,  the  department  of  agriculture 
has  granted  subsidies  providing  for  a  certain  number  of  special  lessons, 
as  upon  the  choice  and  feeding  of  dairy  cows;  lessons  in  agricultural 
chemistr}^;  agricultural  bookkeeping;  lectures  on  the  natural  sciences 
in  their  application  to  agriculture,  etc.  Eight  hundred  and  fifty  lec- 
tures of  this  character  have  been  given  during  the  last  three  years,  the 
courses  all  having  been  organized  by  the  local  agricultural  associations. 

MOVABLE   DAIRY    SCHOOLS   FOR  WOMEN. 

On  a  Belgian  farm  the  farmer's  wife  looks  after  the  dair3\  For  this 
reason  the  teaching  of  the  feeding  and  care  of  cattle  and  the  elements 
of  dairy  farming  have  been  made  a  feature  in  the  movable  dairy 
schools  for  women.  These  dairy  schools  are  movable,  changing 
their  location  from  one  agricultural  district  to  another  once  every 
three  months.  The  first  school  was  founded  in  1890,  and  at  present 
ten  are  reported  as  l)eing  in  active  operation. 

The  establishment  of  the  movable  dairy  school  is  usually  made  at 
the  request  of  the  local  agricultural  associations,  and  is  supported 
either  directly  by  the  State  or  through  the  i)rovin('iiil  association  of 
the  district.     The  teaching  is  both  theoretical  and  practical.     lustruc- 
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tion  is  given  every  da}'  except  Sundiiys,  two  hours  Ijeing  devoted  to 
tlie  study  of  tlu^  theory  and  three  hours  to  practical  work.  The  num- 
ber of  pupils  is  limited  to  20,  and  the  attendance  at  the  course  is 
free  of  charo-e.  A  (lovernment  jriant  of  2,00(1  francs  is  awarded  to 
these  schools  for  a  three-months'  course.  The  applicant  nuist  l)e  at 
h>ast  15  years  old,  i)ossess  a  good  elementary  education,  and  be  in 
physical  condition  to  do  the  work  taught  in  the  schools.  Since  the 
foundation  of  the  school  in  1890,  over  2,000  diplomas  have  been 
awarded.  The  course  at  present  lasts  for  four  months,  and  the  teach- 
ing of  dimiestic  economy  and  aviculture  has  hcen  included  in  the 
progranune. 

In  addition  to  the  system  of  direct  instruction  given  through  the 
mova))le  schools,  every  agricultural  district  committee  in  Belgium  is 
authorized  to  establish  at  the  expense  of  the  (Jovernment  two  fields 
each  year  for  experiments  and  demonstrations  in  agriculture,  one  to 
be  used  for  spring  crops  and  the  other  for  autumn  planting.  The 
fields  are  limited  to  one-half  acre  each  in  area.  The  character  of  the 
experiments  is  determined  b}^  the  delegate  appointed  by  the  district 
committee,  conjointly  with  a  State  agricultural  expert.  The  latter 
determines  the  varieties  of  seed,  roots,  or  manures  to  be  experimented 
with.  This  connnittee  selects  the  agriculturist  upon  whose  land  the 
field  is  to  be  established,  and,  inasnmch  as  the  fields  are  intended  to 
supplement  the  theoretical  instruction  given  in  the  movable  schools, 
thev  are  usually  located  in  proximity  to  the  centers  at  which  these 
schools  are  held. 

The  farmer  upon  whose  estate  the  held  is  established  must  place  at 
the  disposal  of  the  committee  half  an  acre  of  land  gratuitously,  and 
agree  to  treat  the  soil  according  to  the  direction  of  the  committee,  also 
to  furnish  gratuitously  the  necessary  farmyard  manure.  The  depart- 
ment of  agriculture  supplies  free  of  charge  the  seeds,  roots,  and 
chemical  manures.  The  State  expert  prescribes  the  character  of  the 
cultivation  to  be  followed  and  gives  specific  directions  for  the  care  of 
the  crop,  to  which  directions  the  farmers  must  agree  to  conform.  The 
crop,  when  raised,  is  the  property  of  the  cultivator,  excepting  that  the 
State  expert  can  take  samples  if  he  wishes  to  do  so. 

In  addition  to  the  foregoing,  the  cultivator  agrees  to  grow  in  the 
following  year  at  his  own  expense  the  variety  of  crop  Avhich  shall 
have  yielded  the  best  returns  as  regards  quality  and  quantity. 

A  similar  decree  exists  respecting  the  establishing  of  gardens  for 
experiment  purposes  in  connection  w  ith  each  provincial  agricultural 
society.  These  gardens  are  to  be  used  for  the  growing  of  new  varie- 
ties of  seede,  roots,  etc.,  with  the  understanding  that  the  varieties 
recognized  as  good  shall  be  distributed  throughout  the  province  by 
means  of  the  fields  for  experimentation  established  in  each  agricul- 
tural district. 
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BTJIiGARIA. 

The  throe  agricultural  colleges  and  the  three  agricultural  experiment 
stations  of  Bulgaria  emplo}'  and  send  out  itinerant  teachei-s  through 
the  country  districts  to  hold  schools  continuing  for  from  one  to  two 
weeks,  confining  the  instruction  in  any  one  school  to  a  single  topic,  as 
dairying,  apiculture,  forestry,  etc. 

The  itinerant  teachers  connected  with  the  agricultural  colleges  and 
experiment  stations  are  employed  for  the  special  purpose  of  conduct- 
ing institute  schools.  When  not  engaged  in  this  rural  teaching  the 
work  is  given  them  at  the  college  or  experiment  station. 

DENMARK. 

The  remarkable  progress  of  agriculture  in  Denmark  and  its  present 
high  state  of  development  are  due  to  the  careful  attention  which  that 
countr}^  has  given  to  the  education  of  her  farming  people. 

Denmark,  excluding  the  Faroe  Islands,  has  an  area  of  only  14,789 
square  miles — about  half  as  much  as  the  State  of  Maine  or  almost 
exactly  the  size  of  Maryland  and  Connecticut  combined.  The  popu- 
lation of  Denmark  in  1901  was  2,447,111;  that  of  the  two  States  last 
named  was  2,096,464  in  1900. 

The  commercial  importance  of  the  Kingdom  lies  almost  wholly  in 
her  agriculture,  which  in  the  last  thirty  years  has  risen  from  about 
the  lowest  to  the  highest  place  among  the  countries  of  Europe.  In 
1860  the  British  vice-consul  at  Copenhagen  reported  that  "the  butter, 
or  the  articles  sold  in  the  market  by  the  yeomen-farmers  under  that 
name,  is  execrably  bad."  At  present  "Danish  butter,"  "Danish 
bacon,"  and  "Danish  eggs"  stand  in  price  and  quality  at  the  top  in 
the  English  markets. 

Mr.  Gill  (secretary  of  the  department  of  agriculture  for  Ireland), 
after  a  careful  inspection  of  Danish  methods,  states  that  "what  may 
be  termed  the  essentials  of  agricultural  progress  are  illustrated  there, 
namely,  (1)  highly  trained  intelligence,  enterprise,  and  resourceful- 
ness; (2)  the  power  given  to  the  farmers  by  organization;  and  (3)  the 
effectiveness  with  which  the  Government  is  able,  chiefly  through 
these  organizations  among  farmers,  to  aid  them  with  expert  advice, 
technical  instruction,  and  material  support." 

Inasmuch  as  Denmark  is  perhaps  the  most  conspicuous  example  of 
what  education  of  the  rural  people  can  do  for  the  commercial  devel- 
opment of  a  countr}^,  it  may  be  well  to  present  in  some  detail  the 
system  that  has  wrought  the  change  that  has  taken  place  in  this  King- 
dom \n  recent  years. 

irNIVERSITY. 

At  the  head  of  the  entire  educational  system  is  the  Royal  University 
at  Copenhagen,  with  an  attendance  of  over  1,300  students. 
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There  is,  also,  the  Royal  Aofricultural  and  Vcteriiiaiy  College  of 
Copenha<ion.  This  institution  dates  hack  to  ITTvi,  and  was  known  as 
the  Koval  Veterinary  School,  to  which  ther(>  was  addt>d  in  iSAi)  a 
course  of  instruction  in  ao-riculture.  and  its  name  changed  to  that  of 
The  Royal  A«!:ricultural  and  \'eterinary  C'olleoc.  The  institution  is 
controlled  and  supported  entirely  l)y  the  CJoverninent.  In  addition 
to  this  central  college  there  are  21  agricultural  and  hoi-ticultural 
schools  in  the  country,  with  a  total  attendance  of  about  1,000  students. 

EXPERIMENT   STATIONS. 

In  addition  to  these  institutions  there  are  four  experiment  farms 
for  '-esearch  in  agriculture,  and  over  500  demonstration  fields  dis- 
tributed" over  the  country  for  testing  varieties  of  grains  and  forage 
crops,  determining  the  value  of  various  manures,  the  best  methods  of 
soil  treatment,  etc. 

i'eople's  high  schools. 

There  are  also  7S  p('0})le's  high  schools,  with  a  reported  attendance 
of  about  0,000  students.  These  people's  high  schools  originated  in 
Denmaik  in  1841.  They  were  founded  by  patriotic  farmers  who 
wished  to  create  more  interest  in  the  national  life  on  the  part  of  the 
young  men  and  women  of  the  rural  districts. 

Admission  to  the  schools  was  limited  to  persons  over  18  years  of 
age,  who  were  required  to  have  had  experience  in  practical  farming 
extending  over  at  least  one  year.  There  were  taught  at  the  tirst  in 
these  schools  the  usual  subjects  of  study  found  in  the  scheme  of  gen- 
eral education  of  that  period,  excepting  that  special  attention  was 
given  to  the  study  of  the  history  and  literature  of  Denmark,  and  the 
students  were  in  addition  made  acquainted  with  her  lyric  poetry  and 
popular  songs.  Later,  studies  in  agriculture  were  added  until  now 
the  courses  of  many  of  the  schools  are  made  up  chiefly  of  such 
branches  of  science  as  relate  to  some  phase  of  agricultural  production. 

The  five  winter  months  are  devoted  to  the  teaching  of  men,  and  the 
three  spring  and  summer  months  to  giving  instruction  to  women. 

COIVEVION    SCHOOLS. 

There  are  also  the  common  rural  schools  that  children  from  7  to  14 
years  of  age  are  obliged  to  attend. 

COOPERATIVE    SOCIETIES. 

Another  notable  feature  of  the  industrial  system  of  Denmark,  and 
it  is  in  great  measure  the  outgrowth  of  the  educational  methods  that 
have  been  adopted,  is  the  system  of  cooperative  societies.  In  1903 
there  were  3,556  cooperative  agricultural  societies  in  Denmark,  with 
a  membership  of   509,121;   horse-breeding   societies,  cattle-breeding 
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societies,  swine-breeding  societies,  milk-control  unions,  egg-collecting 
societies,  societies  for  the  purchase  of  feeding  stuffs  and  manures, 
cooperative  abattoi IS.  loan  societies  or  credit  banks — all  on  the  cooper- 
ative plan. 

LOCAL   AGRICULTURAL    SOCIETIES. 

There  are  in  addition  107  local  agricultui-al  societies,  with  amem1)er- 
ship  of  64,800.  These  local  societies  hold  shows  during  the  sunnner 
and  have  meetings  for  discussion  during  the  winter.  They  also  engage 
the  services  of  experts  to  give  advice  to  their  members  on  farming 
matters,  and  some  of  them  engage  itinerant  lecturers.  Every  tifth 
year  these  societies  join  with  the  Royal  Agricultural  Society  in  a 
national  fete,  consisting  of  a  show,  discussions,  and  excursions,  con- 
tinuing for  live  days.  The  societies  of  each  province  also  have  united 
into  what  are  known  as  provincial  unions.  These  unions  hold  yearly 
exhibitions. 

The  State  aids  all  of  these  organizations.  The  amount  averaged 
$450  to  each  local  agricultural  societj^  in  1903,  but  the  subsidies  thus 
given  are  only  in  aid,  and  to  be  available  must  be  supplemented  bj- 
private  subscriptions  by  the  membership. 

ALLIED   AGRICULTURAL    ORGANIZATIONS. 

The  form  of  alliance  that  exists  among  the  agricultural  organizations 
is  full}'  and  concisely  stated  by  Dr.  Herbert  G.  Smith  in  a  paper  read 
before  the  Cobden  Club  in  1901.  In  speaking  of  the  organizations  of 
Denmark  he  says: 

Chief  among  tliem  is  the  Royal  Danish  Agricultural  Societ)-,  founded  in  1769,  an 
organization  which  best  represents  the  general  agricultural  opinion  of  the  country, 
and  which  is  the  principal  adviser  of  the  Government  in  agricultural  matters.  It 
administers  large  sums  on  behalf  of  the  Government,  and  also  controls  a  large  num- 
ber of  expert  and  other  officers  of  the  State.  Its  members  may  be  classified  as 
follows:  (1)  Individual  members;  (2)  local  agricultural  cooperative  societies;  and 
(3)  provincial  unions  or  federations  of  local  societies.  Varying  fees  are  paid  by  the 
members,  which  fees,  with  the  Government  grant,  form  the  income  of  the  Royal 
Danish  Agricultural  Society.  A  covmcil  of  36  members,  with  3  presidents,  forms  the 
ruling  body;  18  men  die  rs  of  this  council  are  elected  by  the  local  agricidtural  socie- 
ties, and  18  by  the  individual  members  of  the  society.  The  number  of  local  agricul- 
tural societies  was  (in  1895)  101,  the  average  membership  of  each  society  being  about 
500.  A  whole  county  is  sometimes  represented  by  one  society,  while  in  other  cases 
a  group  of  parishes  form  a  society.  The  larger  parishes  often  contain  four  or  five 
societies.  The  majority  of  these  local  societies  have  become  federated  into  provincial 
unions,  of  which  there  are  four — one  for  each  province.  INIost  of  the  members  of 
the  local  cooperative  societies  are  members  both  of  their  provincial  union  and  the 
Royal  Danish  Agricultural  Society. 

In  each  province,  in  the  autumn,  a  congress  is  held,  to  which  delegates  from  the 
local  societies  are  sent,  and  at  which  the  agricultural  interests  of  the  province  are 
discussed,  and  local  opinion  is  formulated.  Resolutions  relating  to  measures  which 
affect  agriculturists  are  forwarded  to  the  Government,  which,  as  already  said,  con- 
sults the  Royal  Daiiish  Agricultural  Society  in  agricultural  matters. 
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Tlio  provincial  unions,  however,  beiiifi;  of  opinion  that  the  Royal  Danish  Agri- 
cultural Society  does  not,  as  at  present  constituted,  suthcieutly  rei)resent  the  general 
body  of  agriculturists,  have  created  a  council,  composed  of  the  presidents  and  vice- 
pri\>iiilents  of  tlie  j>rovincial  unions;  fortius  council  a  position  similar  to  that  of  the 
Royal  Danish  Agricultural  Society,  as  adviser  to  the  (Jovernment,  is  claimed.  It  is 
interesting  to  n<jte  that  over  half  of  the  members  of  the  Danish  I'arliamcnt  arc  i)easant 
proprietors,  and  many  of  them  have  been  educatccl  at  tiie  high  schools. 

The  Royal  Danish  Agricultural  Society  assists  and  acts  as  an  intelligenc-e  depart- 
ment for  the  widely  extended  system  of  cooperative  societies  which  are  not  yet 
affiliated  to  itself.  As,  however,  the  chief  members  of  these  societies  are  also  mem- 
bers of  the  local  affiliated  societies  and  of  the  Royal  Danish  Agricultural  Society, 
these  unaffiliated  societies  in  reality  form  a  part  of  the  cooperative  organization  of 
the  country.  The  various  local  societies  may  be  classified  as  fc)llows:  ( 1 )  Cooperative 
societies  for  bacon  curing;  (2)  cooperative  societies  for  collecting  and  exporting  eggs 
(federated  in  1895  into  a  large  central  society);  (.S)  cooperative  societies  for  breeding 
and  rearing  cattle,  pigs,  and  horses;  (4)  cooperative  dairy  societies  (about  1,200  in 
number);  (o)  cooperative  l)ee-keeping  societies,  and  (0)  cooperative  horticultural 
and  fruit-growing  societies.  These  societies  are  generously  helped  by  the  provincial 
unions  and  the  Royal  Danish  Agricultural  Society. 

SYSTEM    OF    EXPERTS. 

One  of  the  most  useful  adjuncts  to  Danish  agriculture  is  the  system  of  employing 
experts  who  have  proved  very  elhcient  in  imparting  scientific;  knowledge  to  farmers, 
and  introducing  uniform  principles  into  agricultural  production.  In  1903  there  were 
25  of  these  experts  in  all,  who  cost  the  State  over  £8,000  per  anntim.  In  addition 
there  were  27  experts  appointed  by  the  local  agricultural  societies,  and  partly  paid 
by  the  State.  The  gratuitous  advice  of  these  experts  can  be  obtained  through  the 
Royal  Danish  Agricultural  Society.  The  1,200  cooperative  dairies,  for  instance,  are 
frecjuently  visited  by  them  and  repeated  tests  made  on  the  relative  cjualities  of  the 
butter,  etc.,  of  the  various  dairies,  the  decision  being  communicated  to  all. 

Danish  experts  also  permanently  reside  in  foreign  countries  for  the  ])urpose  of 
keeping  the  Danish  societies  constantly  informed  of  the  reciuirements  of  foreign 
markets  for  agricultural  jiroduce. 

As  a  striking  instance  of  the  advantages  of  organization,  the  following  fact  may  be 
given:  Recently  it  was  considered  desirable  to  introduce  Yorkshire  pigs  into  Den- 
mark to  improve  the  breed  there,  and  a  swine  expert  was  sent  to  England,  accom- 
panied by  representatives  of  the  local  Danish  societies.  Large  purchases  w'ere  made 
on  behalf  of  both  the  Royal  Danish  Agricultural  Society  and  the  local  societies,  the 
expenses  of  the  expert  l)eing  contributed  to  by  the  Cooperative  Bacon  Curing  Society 
and  the  Royal  Danish  Agricultural  Society.  Thus  each  Danish  farmer  was  able,  at 
a  comparatively  nominal  expense  to  himself,  to  improve  his  swine. 

MOVABLE   AGRICULTURAL    COURSES. 

The  feature  of  agricultural  instruction  in  Denmark  which  corre- 
sponds most  nearly  to  the  system  of  agricultural  institutes  of  the 
United  States  is  the  movable  agricultural  courses.  These  courses 
were  originated  bj^  private  initiative.  The  following  statement,  fur- 
nished by  the  Danish  minister,  shows  the  method  of  their  operation: 

Every  year  the  cooperating  agricultural  societies  publish  that  they  are  willing  to 
organize  "  movable  courses"  if  a  certain  payment,  suitable  rooms  for  the  teaching, 
and  good  maintenance  for  the  teachers  are  guaranteed.     When  these  conditions  are 


16 

complied  with  the  details  as  to  time,  etc.,  are  settled  directly  between  the  appli- 
cants and  the  director  of  the  course.  There  is  no  State  official  in  charge  of  this 
work,  Init  it  is  directed  on  behalf  of  the  cooperating  societies  by  the  head  master  of 
the  agricultural  school  at  Lyngby,  Sealand.  He  receives  $21(5  a  year  from  a  private 
institution  to  superintend  the  work. 

The  director  asks  as  many  as  possible  of  the  experienced  teachers  of  the  agricul- 
tural schools  and  others,  such  as  agricultural  government  advisers,  veterinarians, 
etc.,  to  act  as  lecturers.  In  1903  twenty  to  thirty  answered  his  call.  To  each  course 
are  detailed  two  or  three  lecturers,  of  whom  one  has  taken  part  in  former  courses 
and  is  the  head  lecturer  of  the  course. 

Each  course  lasts  two  weeks,  i.  e.,  twelve  days,  with  three  lectures  of  forty  minutes 
a  day,  and  daily  instruction  in  agricultural  bookkeeping  of  seventy-five  minutes. 
During  the  second  week  the  lessons  are  followed  by  debating  and  question  hours. 

The  lecturers  are  chosen  by  the  director  with  due  regard  to  the  wishes  of  the  pupils. 

The  lecturers  get  free  transportation  and  all  expenses.  They  are  guaranteed  $19 
for  one  lecture  a  day  and  $26  for  two. 

Each  member  of  the  course  pays  a  fee  varying  from  $2  to  $2.70,  according  to  the 
number  of  members.  They  further  pay  80  cents  to  $1  each  for  ledgers  for  book- 
keeping, room,  etc.  If  the  fees  exceed  the  expenses,  the  excess  is  divided  between 
the  lecturers. 

From  1898  to  1902  all  expenses  were  covered  by  the  fees.  From  1902  the  Govern- 
ment has  allowed  $1,350,  and  from  April  1,  1904,  it  has  increased  the  amount  to 
$2,700,  to  assist  poor  agriculturists  to  follow  the  courses. 

The  lecturers  have  other  occupations,  and  they  often  only  give  lectures  on  one  or 
a  few  of  the  courses. 

During  the  year  April  1,  1903,  to  March  31,  1904,  twenty  such  courses  were  organ- 
ized; more  were  requested,  but  could  not  be  organized,  owing  to  lack  of  lecturers. 
The  courses  were  attended  by  25  to  75  persons,  or  on  an  average  by  50,  which  for  20 
courses  gives  a  total  of  about  1,000. 

The  cost  for  the  students  of  each  course  was  $80  to  $100,  exclusive  of  expenses  for 
books,  etc. 

FRANCE. 

The  dut}^  of  providing  instruction  in  agriculture  for  the  people  in 
the  rural  districts  of  France  is  recognized  by  the  State,  and  has  been 
made  an  important  part  of  its  system  of  public  instruction.  The  pri- 
mary and  secondary  schools,  as  well  as  the  higher  institutions  of  learn- 
ing, are  all  required  to  teach  this  su])ject,  the  instruction  varying  in 
amount  according  to  the  grade  of  school  and  degree  of  preparation  of 

the  pupils. 

The  important  place  that  agriculture  occupies  in  the  life  of  the 
French  people  is  shown  by  the  number  engaged  in  this  occupation. 
In  a  population  of  38,517,975  in  1896,  6,600,000  were  farmers,  occupy- 
ing 5,702,752  separate  farms.  A  great  majority  of  these  farmers  till 
comparatively  few  acres,  97  per  cent  of  the  farm  properties  in  France 
consisting  of  less  than  100  acres. 

The  work  of  giving  agricultural  instruction  is  thoroughly  system- 
atized, and  arranged  to  reach  all  of  the  workers  and  their  children  with 
valuable  information  relating  to  their  occupation.  At  the  head  of  the 
system  is  the  minister  of  education  and  line  arts,  who  is  clothed  with 
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powers  that  enable  him  to  hold  all  subordinates  engaged  in  giving 
instruction  to  strict  accountability  for  the  cHicienc}'  of  their  work. 

The  civil  divisions  of  France  arc,  tirst,  the  connnune,  which  is  the 
elementary  unit  and  varies  in  size  according  to  the  density  of  popula- 
tion in  the  locality.  There  is  next  the  canton,  made  up  of  a  number 
of  comnuuies,  usually  about  12.  Then  there  is  the  arrondissement, 
composed  of  8  cantons;  and,  including  all  of  them,  there  is  the  depart- 
ment, made  up  of  4  arrondissements. 

For  school  purposes  the  country  is  divided  into  lO  educational  dis- 
tricts called  academies.  At  the  head  of  each  academy  is  a  rector,  and 
at  the  head  of  each  civil  department  constituting  the  academy  is  an 
academy  inspector.  Subordinate  to  these  are  the  primary  inspectors. 
The  law  also  requires  that  there  shall  be,  in  each  of  the  87  civil  depart- 
ments into  which  the  country  is  divided,  at  least  one  normal  school  for 
the  preparation  of  teachers. 

The  giving  of  instruction  in  agriculture  in  all  of  the  schools  embraced 
b}'  this  educational  system  is  made  obligatory  ])V  the  State.  The 
studies  to  be  taken  up  and  the  courses  t)f  lectures  to  be  delivered  must 
be  approved  b\'  the  minister  of  agriculture  and  commerce  before  they 
can  be  undei'taken  in  any  school.  As  a  consetiuence  the  courses  of 
instruction  throughout  the  Republic,  in  all  of  the  schools,  even  the 
most  elementary,  are  systematical!}'  arranged  and  have  been  critically 
considered  by  (;apal)le  authorities  and  formally  approved  b}'  the  minister 
and  council  of  education. 

DEPARTMENTAL    AND    SPECIAL    PROFESSORS   OB^    AGRICULTURE. 

In  the  law  reorganizing  departmental  and  communal  instruction 
enacted  in  1879  it  is  directed  that  each  "department,"  of  which  there 
are  87,  shall  be  provided  with  one  ''departmental  professor  of  agri- 
culture," who  is  to  be  at  least  25  3'ears  of  age  and  is  to  be  appointed 
from  among  the  successful  candidates  who  have  passed  a  competitive 
examination  for  this  position.  The  examination  is  written,  oral,  and 
practical;  is  arranged  by  the  minister  of  agriculture  and  commerce  in 
cooperation  with  the  minister  of  public  instruction  and  fine  arts,  and 
includes  the  different  branches  of  agricultural  science. 

The  departmental  professors  are  divided  into  four  classes  according 
to  salaries,  as  follows:  First  class,  $877;  second  class,  $780;  third 
class,  $682,  and  fourth  class,  $585.  The  first  appointment  is  always 
made  at  the  lowest  salary  and  a  promotion  to  the  next  higher  class 
requires  at  least  three  years'  service. 

These  departmental  professors  are  the  chiefs  of  the  agricultural 
service  in  their  departments.  They  represent  the  administration  of 
agriculture  and  are  under  the  direct  authority  of  the  prefect  of  the 
department  and  of  the  inspector  of  agriculture.     They  have  under 
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their  direction  the  "special"  professors  of  the  department,  to  whom, 
however,  thej-  leave  the  greatest  possible  latitude  and  initiative. 

It  is  the  duty  of  the  departmental  professor  to  give  a  two-years' 
course  of  instruction  in  agriculture  at  the  normal  primary  school  for 
teachers  estal)lished  in  his  department,  and  if  necessary  in  other  estab- 
lishments of  pu]»lic  instruction;  to  deliver  at  least  2G  lectures  upon 
agricultural  subjects  ea(;h  year  at  meetings  of  farmers,  and  to  dissem- 
inate b}'  lectures  and  other  means  the  scientific  discoveries  and  prac- 
tical'methods  which  tend  toward  the  intelligent  and  profitable  man- 
agement of  the  soil.  It  is  also  their  duty  to  stand  in  close  relation  to 
the  agricidtural  societies  and  syndicates  in  order  that  the}^  may  act  as 
advisers  to  those  interested  in  agricultural  (Juestions,  and  to  come  in 
contact  as  freely  as  possible  with  the  rural  classes.  In  this  way  they 
are  expected  to  keep  themselves  posted  on  the  current  wishes  and 
needs  of  the  agricultural  people.  Each  departmental  professor  is 
required  to  make  report  at  the  close  of  each  3^ear  to  the  prefect  of  the 
department  in  which  he  resides,  to  be  transmitted  to  the  minister  of 
agriculture  and  commerce  of  the  Republic. 

There  is  another  feature  of  the  work  of  the  departmental  professor 
that  has  been  of  great  value  in  enforcing  his  teachings,  both  in  the 
normal  schools  and  in  the  meetings  in  the  rural  districts  which  he 
addresses.  It  is  the  system  of  practical  demonstration  that  he  con- 
ducts in  fields  selected  in  various  suitable  locations  in  which  are  shown 
the  effects  of  various  manures,  modes  of  culture,  and  varieties  of 
seeds  upon  crop  production.  It  is  stated  that  in  1894  there  were  over 
3,300  .such  fields  being  conducted  for  illustration  purposes  throughout 
France. 

SPECIAL    PROFESSOES   OF   AGRICULTURE. 

The  duties  of  the  special  professors  are  in  most  respects  similar  to 
those  of  the  departmental  professors,  with  whom  the}'  are  expected  to 
cooperate.  They  are  expected  to  teach  agriculture  in  the  superior 
primary  schools,  and  also  to  deliver  at  least  12  lectures  annually  at 
rural  meetings  of  agricultural  people,  the  object  being  to  make  known 
to  practical  farmers  the  improved  methods  in  use  in  the  management 
of  domestic  animals,  and  which  lead  to  a  more  profitable  production  of 
farm  crops.     Their  salaries  vary  from  $-150  to  $580  per  j-ear. 

The  items  in  the  law  relating  to  departmental  and  communal  instruc- 
tion in  agriculture,  and  in  the  decree  by  the  President  of  the  Republic, 
relative  to  the  departmental  and  special  professors  of  agriculture,  give 
with  great  particularity  the  details  of  the  system  of  itinerant  instruc- 
tion in  agriculture  in  operation  in  France.  In  order  that  those  who 
are  interested  in  the  stud}'  of  this  system  may  have  reliable  informa- 
tion at  hand,  the  law  and  decree  are  given  in  full. 
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Lair  uf  June  1'!,  1S79,  relative  to  the  departmentul and  romnvninl  Instruction  in  ar/rlriiltnre 

in  Pi-ance. 

A  Kill  I, K  1.  AVitliiii  ;i  iK-riutl  of  six  years  followiiijr  tlu'  ])r()iiuilj,':ili()n  ul'  tin-  prosent 
law  a  rliair  of  airiii-ulmrf  sliall  be  e.stablishe(l,  in  acronlaiue  uith  tlic  follo\viii<i; 
rules,  in  the  departments  not  already  i)ossessiii.t,'  this  institution. 

The  j)ro«rrainnie  of  instruction  shall  inelude  all  branches  of  af^ricultural  industry, 
and  more  specially  tlu'  study  of  tlie  methods  of  cultivation  of  the  region. 

Akt.  '2.  The  departmental  professors  of  atrricnltiire  will  lie  chosen  liy  competition, 
and  upon  the  report  of  a  jury  selected  liy  the  minister  of  agriculture  and  commerce, 
and  constituted  in  the  following  manner: 

(1)  The  inspector-general  of  agriculture,  president; 

(2)  The  inspector  of  the  academy; 

(3)  A  professor  of  chemistry  or  physics; 

(4)  A  professor  of  natural  sciences. 

These  two  last  examiners  will  be  chosen  from  the  teaching  staff  of  the  agricultural 
institute  or  of  an  agricultural  school,  and,  in  their  default  or  absence,  they  must  belong 
to  the  State  university. 

(5)  A  professor  of  the  veterinary  college  or  of  the  nearest  scIkjoI  of  medicine,  or  a 
certificated  veterinary  surgeon. 

(6)  Three  agriculturists,  chosen  by  the  departmental  commission  from  among  the 
members  of  the  agricultural  associations  of  the  department,  who  ari'  nominated  by 
each  of  these  associations. 

(7).  A  councilor-general,  designated  Ijy  his  colleagues. 

The  professors  of  agriculture  will  be  a|)pointed  liy  an  order  concerted  between  the 
minister  of  agriculture  and  connnerce  and  the  minister  of  public  instruction  and  fine 
arts. 

Art.  3.  The  competition  will  take  place  at  the  chief  town  of  the  department;  the 
examination  will  turn  upon  the  general  princii)les  of  agriculture,  vine  growing,  arbori- 
culture and  horticulture,  and  on  the  sciences  in  their  application  to  the  situation, 
the  productions,  and  the  climate  of  the  department. 

Art.  4.  The  programme  of  the  competition  will  be  decided  upon  liy  the  ministers 
of  agriculture  and  public  instruction,  in  accordance  with  the  advice  of  the  agricul- 
tural associations  and  the  general  council  of  the  department. 

Art.  5.  The  candidates  must  (in  order  to  be  admitted  to  the  competition)  be 
Frenchmen,  and  be  at  least  25  years  of  age.  If  they  can  produce  the  diploma  of 
bachelor  of  science,  or  that  of  the  agricultural  institute,  or  of  an  agricultural  school, 
a  certain  number  of  marks  fixed  by  the  minister  of  agriculture  will  be  allowed  to 
them. 

Art.  6.  The  professors  of  agriculture  must  give  lessons  at  the  normal  primary 
school  (near  to  which  they  oitght  to  reside,  if  this  is  possible) ,  also  at  other  establish- 
ments of  public  instruction  where  they  are  required,  and  they  must  give  agricultural 
lectures  in  the  different  communes  of  the  department  to  the  teachers  and  agricul- 
turists of  the  region. 

Art.  7.  The  salary  of  the  departmental  professor  of  agriculture  will  be  paid  from 
the  funds  of  the  budget  of  the  ministry  of  agriculture  and  from  those  of  the  budget 
of  the  ministry  of  public  instruction. 

The  expenses  of  the  journeys  will  be  chargeable  to  the  department. 

Art.  8.  The  functions,  as  also  the  dismissal,  of  the  departmental  professors  of 
agriculture  wall  be  determined  by  public  administrative  enactment. 

The  order  in  question  will  determine  the  salary  of  the  departmental  professors. 

It  will  also  fix  the  minimum  expenses  of  the  journeys  of  the  professors  of  agricul- 
ture with  reference  to  each  department  in  accordance  with  the  advice  of  the  general 
council. 
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Art.  9.  The  prnfegsors  of  agriculture  already  actually  employed,  whether  they 
have  been  nominated  after  competition  or  not,  will  not  have  to  undergo  the  test  of  a 
new  competition. 

AiiT.  10.  Three  years  after  the  (complete  organization  of  agricultural  instruction  in 
normal  primary  schoola  elementary  instruction  in  agriculture  will  be  included  in 
the  obligatory  subjects  of  primary  education. 

In  those  departments,  however,  in  which  instruction  in  agriculture  has  already 
been  organized  at  the  normal  primary  school  for  more  than  three  years,  the  depart- 
mental council  of  public  instruction  may  decide  whether  this  same  instruction  shall 
be  compulsory  in  all  the  primary  schools  of  the  department. 

The  ]>rogrammes  of  this  instruction  in  each  department  will  be  drawn  up  after 
consultation  with  the  departmental  council  of  public  instruction. 

Decree  of  June  9,  1880,  relative  to  the  departmental  professors  of  agriculture  in  France. 

Article  1.  Each  competition  to  be  opened  in  a  department  for  the  appointment 
to  the  functions  of  departmental  professor  of  agriculture  is  to  be  announced  three 
months  beforehand  by  the  insertion  of  a  notice  in  the  official  journal. 

Within  two  months,  dating  from  the  insertion  of  this  notice,  the  candidates  must 
address  their  demand  to  be  admitted  to  the  competition  either  to  the  ministry  of 
agriculture  and  commerce,  or  to  the  prefecture  of  the  department  where  they  reside. 
With  their  demand  they  must  send  in  a  certificate  of  birth,  a  certificate  of  good  con- 
duct and  behavior,  and  a  statement  setting  forth  their  antecedents,  their  titles,  and 
their  scientific  works. 

Art.  2.  The  minister  of  agriculture  and  commerce  prepares  the  list  of  candidates 
admitted  to  the  competition. 

This  list  is  definitely  decided  upon  in  concert  with  the  minister  of  public  instruc- 
tion and  fine  arts. 

Art.  3.  The  jury  is  to  meet  on  the  day  fixed  by  the  order  of  the  minister  of  agri- 
culture and  commerce,  by  whom  it  has  been  constituted,  to  examine  the  papers  of 
the  candidates  and  to  settle  the  order  of  the  examination  tests. 

Art.  4.  The  competition  comprises  three  sorts  of  tests: 

A  written  test,  oral  tests,  and  practical  tests. 

The  programme  of  the  competition,  drawn  up  as  set  forth  in  article  4  of  the  law  of 
the  16th  of  June,  1879,  is  published  in  the  official  journal,  with  the  notice  prescribed 
in  article  1  of  the  present  order. 

Art.  5.  The  official  report  of  the  operations  of  the  jury  is  to  be  addressed,  together 
with  the  papers  of  the  candidates,  to  the  minister  of  agriculture  and  commerce,  who 
transmits  them  to  his  colleague,  the  minister  of  education  and  fine  arts,  together 
with  a  scheme  for  the  issue  of  the  appointments. 

The  original  of  the  scheme  must  be  deposited  at  the  ministry  of  agriculture  and 
commerce. 

Art.  6.  The  departmental  professors  of  agriculture  can  be  dismissed  by  either  one 
of  the  two  ministers,  after  notice  to  his  colleague. 

The  decision  leads  to  the  complete  dismissal  of  the  functionary. 

Art.  7.  The  salary  of  the  departmental  professors  of  agriculture  is  paid  as  follows: 
Half  from  the  funds  of  the  budget  of  the  ministry  of  agriculture  and  commerce,  and 
half  from  that  of  education  and  fine  arts. 

Art.  8.  The  departmental  professors  of  agriculture  are  divided  into  four  classes, 
the  salaries  of  which  are  fixed  as  follows: 

First  class $871.20 

Second  class 774. 40 

Third  class -  -  677.  60 

Fourth  class 580. 80 
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The  first  nomination  i.«  always  to  the  fourth  class. 

The  transfer  from  one  class  to  that  immediately  above  it  can  only  take  place  after 
three  years'  service  at  least. 

This  promotion  is  decided  upon  by  the  two  ministers  (of  agriculture  and  com- 
merce and  of  education  and  fine  arts). 

Art.  9.  The  costs  of  the  journeys  of  the  departmental  professor  of  agriculture,  to 
be  charged  to  the  dei)artment  by  article  7  of  the  law  of  June  16,  1879,  are  fixed  in 
each  dei)artment  by  the  general  c-ouncil;  but  they  nuist  not  be  less  than  the  sum  of 
$9(».S0  annually. 

This  expenditure  must  not  be  deducted  from  the  funds  appropriated  to  the  service 
of  primary  education. 

Akt.  10.  The  departmental  i)rofessor8  of  agriculture  are  especially  appointed  for 
the  department  in  which  they  have  competed.  They  may,  however,  be  called  upon, 
in  consecjuence  of  an  order  arranged  between  the  two  ministers,  to  remove  into 
another  department  in  whic-h  the  conditions  of  agriculture  are  analogous. 

Akt.  11.  Departmental  i)rofessors  of  agriculture,  who  accept  elective  appointments 
in  the  departments  to  which  they  have  been  nominated,  are  considered  to  have 
resigned. 

Art.  12.  The  duties  of  the  departmental  professor  of  agriculture  are  comprised  in 
the  conditions  set  forth  in  the  following  articles: 

(1)  Agricultural  instruction  in  the  normal  primary  school  and,  if  necessary,  in 
the  other  establishments  of  public  instruction. 

(2)  Agricultural  lectures  in  the  country  districts. 

(3)  Works  or  investigations  with  which  he  nmy  be  intrusted  by  the  prefect  of 
the  department  or  by  the  minister  of  agriculture  and  commerce. 

Art.  13.  The  programme  <jf  the  course  given  at  the  normal  primary  sc^hool  is  pro- 
mulgated by  the  minister  of  education  and  fine  arts,  the  superior  council  of  public 
instruction  approving,  after  consultation  with  the  minister  of  agriculture  and 
commerce. 

This  course  is  to  be  followed  by  pupils  of  the  second  and  third  years.  It  is  based 
on  two  lessons  a  week,  supplemented  by  a  practical  exercise  or  an  agricultural 
excursion. 

Art.  14.  The  agricultural  lectures  in  the  country  are  to  be  delivered  according  to 
a  programme  decided  upon  each  year  by  the  minister  of  agriculture  and  commerce. 
There  are  to  be  at  least  twenty-six  in  each  year.  The  localities  in  which  they  are 
to  take  place  will  be  decided  upon  by  the  prefect. 

Art.  15.  A  report  of  these  lectures  is  to  be  addressed  by  the  professor  at  the  end 
of  each  year  to  the  prefect  of  the  department,  to  be  transmitted  to  the  minister  of 
agriculture  and  commerce,  and  also  to  the  general  council  of  the  department. 

Art.  16.  Independently  of  the  duties  specified  in  the  preceding  articles,  the  depart- 
mental professor  of  agriculture  is  to  furnish  to  the  prefect  all  possible  information 
respecting  the  agriculture  of  his  department. 

Art.  17.  The  ministers  of  agriculture  and  commerce  and  of  education  and  fine  arts 
are  charged,  each  one  as  far  as  he  is  personally  concerned,  with  the  execution  of 
this  decree. 

HUNGARY. 

Hungary  has  an  area  of  125,039  square  miles  of  territory,  and  had 
a  population  in  1900  of  19,254,559,  about  75  per  cent  of  whom  are 
engaged  in  agriculture.  Many  of  the  estates  of  the  nobles  embrace 
as  much  as  500,000  acres;  holdings  by  the  peasants  range  from  one- 
half  acre  to  more  than  100  acres.  In  1895  it  was  estimated  that  48.5 
per  cent  of  the  arable  land  was  included  in  holdings  of  from  5  to  100 
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acres.  The  small  farmers,  for  purposes  of  cultivation,  add  to  the  area 
that  they  own  in  fee  portions  of  adjoining  estates,  which  they  lease, 
and  for  the  use  of  which  a  mone}'  rental  is  paid. 

In  Hungary  the  State  has  assumed  responsibility  for  the  develop- 
ment of  her  agriculture  to  a  greater  extent  than  in  any  other  European 
country.  The  State  has  organized,  controls,  and  supports  a  system  of 
colleges,  schools,  demonstration  and  research  stations  for  instruction 
in  agriculture  that  is  remarkably  complete. 

There  is,  first  of  all,  the  agricultural  college  at  Magyar-6var,  in 
which  higher  teaching  in  agriculture  is  given.  Then  there  are  4  mid- 
dle schools  or  agricultural  colleges  very  finely  equipped.  There  are  21 
tillage  schools,  a  veterinary  college,  an  arboricultural  college,  a  dairy 
high  school,  a  horticultural  college,  a  poultry-farming  school,  a  bee- 
farming  school,  a  meadow-culture  school,  8  schools  for  vine  dressers, 
5  State  stock  farms,  an  agricultural  museum,  80  model  demonstration 
farms,  and  a  large  number  of  Avinter  agricultural  schools,  attended  in 
1901  by  about  300,000  persons,  all  of  them  either  cultivators  of  farms, 
landed  proprietors,  or  teachers. 

The  "tillage"  or  "farming"  schools  are  intended  for  the  education 
of  the  peasantry  in  a  way  to  qualify  them  as  managers  of  small  farms, 
or  as  foremen  and  head  laborers  on  large  estates.  The  course  is  of 
two  years'  duration,  and  is  intensely  practical  in  character. 

The  five  State  farms  embrace  163,000  acres  of  land,  and  have  yielded 
an  annual  revenue  to  the  Government  of  almost  $1,500,000.  They  are 
devoted  chiefly  to  the  breeding  and  rearing  of  pure-bred  horses  and 
cattle.  Each  spring,  stallions  are  sent  out  under  the  care  of  soldiers 
and  distributed  so  as  to  be  available- for  service  in  all  communities. 
The  number  of  registered  stallions  in  1901  owned  by  the  Government 
was  3,100.  There  is  also  a  large  number  of  well-bred  bulls  sold  from 
the  stock  farms  to  local  communities,  the  purchase  money  being  raised 
by  a  tax  levied  by  the  parish  council.  In  1901,  3,428  bulls  were 
distributed  and  sold. 

The  poultry  farm  is  managed  in  much  the  same  manner  as  the  stock 
farms  referred  to.  The  roosters  are  exchanged  with  the  peasants  for 
common  fowls,  as  well  as  are  eggs  of  pure-bred  poultry  for  hatching 
purposes.  Over  7,000  roosters  were  exchanged  by  the  State  farms  with 
the  peasants  in  a  single  3^ear. 

The  eighty  model  farms  are  conducted  chiefly  for  purposes  of  demon- 
stration, and  are  either  rented  or  purchased  by  the  Government.  In 
all  cases  an  expeit  is  placed  in  charge  of  each  farm,  who  is  under  the 
direction  of  the  agricultural  minister,  and  who  cultivates  such  crops 
only  as  serve  to  cnlight(Mi  the  citizens  of  the  particular  conununity 
in  which  the  farm  is  located  as  to  the  adaptal)ility  of  that  particular 
crop  to  their  locality.     The  farms  are  only  used  for  a  few  years,  when 
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they  are  sold  or  surrendered,  and  the  stations  arc  moved  to  other  com- 
munities. In  this  way  the  people  in  all  sections  of  the  country  are 
made  acciuaintod  with  new  and  improved  methods  in  agriculture 
through  practical  demonstrations. 

ITINERANT   LECTURERS. 

In  addition  to  the  foregoing  elaborate  system  of  instruction  in  agri- 
culture, there  is  in  operation  a  system  of  institutes  not  unlike  those  of 
the  United  States.  During  the  year  lU()8-4,  3<»0  agricultural  meet- 
ings of  this  character  were  held  in  Hungary,  at  w^hich  there  were  in 
attendance  over  24-5000  persons.  The  meetings  were  addressed  by  a 
corps  of  635  lecturers. 

The  lecture  force  is  divided  into  two  classes.  One  class  is  composed 
of  what  are  known  as  ''itinerant  lecturers,"  and  the  other  as  "ama- 
teurs." The  ••itinerant  lecturers"  are  appointed  by  the  agricultural 
minister.  Their  duties  are  to  travel  through  the  lural  districts  and 
deliver  lectures  on  agricultural  matters,  making  known  the  newest 
results  of  experience  and  the  most  approved  methods  for  the  improve- 
ment of  agriculture.  These  lecturers  are  employed  by  the  year,  and 
are  paid  salaries  ranging  from  8050  to  8T50.  with  from  8T.5  to  $200 
additional  for  house  rent  and  $200  annually  for  traveling  expenses. 

The  "amateurs"  are  chosen  from  time  to  time  b}^  the  local  agricul- 
tural societies  from  among  experts  and  capable  landlords,  farmers, 
college  men,  and  county  and  State  officials.  They  lecture  only  during 
the  winter  and  receive  but  a  small  compensation  in  addition  to  their 
traveling  expenses.  These  "  amateurs  "  deal  more  particularly  with 
the  practical  side  of  agriculture,  and  are  selected  with  special  regard 
to  the  local  conditions  that  exist  in  the  several  communities. 

Many  of  the  lectures  are  given  on  Sundays  and  holidays.  This  is 
the  usual  rule  when  da^^time  meetings  are  held.  During  week  days 
the  lectures  are  given  in  the  evenings  in  town  halls  and  schoolhouses. 
At  times  under  special  circumstances,  wiien  the  attendance  is  unusu- 
ally large,  meetings  are  held  in  the  open  air. 

Many  of  the  lectures  are  published  by  the  agricultural  minister,  and 
distributed  free  among  those  in  attendance  at  the  institute  meetings. 
The  organization  of  the  courses  in  the  winter  schools,  together  with 
the  selection  of  the  dates  and  places  of  the  meetings,  is  intrusted  to  the 
local  agricultural  societies,  who  are  required  to  present  a  detailed  plan 
of  the  course  two  or  three  months  in  advance  to  the  agricultural 
minister. 

In  1903-4  over  2,400  lectures  on  agricultural  subjects  were  delivered 
in  farmers'  institute  meetings. 
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ITALY. 

During"  the  year  1903  about  ninety  '' conferences"  of  farmers,  sim- 
ilar to  institute  meeting's,  were  held  in  Ital}. 

The  teachers  who  give  instruction  in  the  conferences  are  chosen 
from  among-  the  doctors  of  agrai'ian  science,  graduates  of  the  higher 
agricultural  schools  of  the  Kingdom,  after  a  competitive  exan)ination 
held  by  the  administration  authorities  in  the  several  provinces.  The 
selections,  however,  must  subsequently  be  approved  by  the  minister 
of  agriculture  of  the  Kingdom. 

Applicants  for  the  itinerant  chair  of  agriculture  must  submit  proof 
of  having  spent  three  ycai's  in  the  attainment  of  the  degree  of  doctor 
of  agricultural  science,  during  which  time  proper  training  must  have 
been  had  in  the  application  of  scientific  truth  to  practical  agriculture. 
Preference  is  given  to  those  who  have  acquired  their  training  in 
applied  science  in  a  school  or  institute  of  agriculture,  or  in  connection 
with  an  agricultural  experiment  station.  The  applicant  must  also  have 
undergone  an  apprenticeship  of  not  less  than  one  3'ear  on  an  agricul- 
tural estate.  The  examination  consists  of  a  written  test,  a  reading  or 
conference,  a  discussion,  and  a  practical  test  in  the  field. 

The  lecturers  are  officially  known  as  directors  of  itinerant  chairs  of 
agriculture,  and  have  their  office  addresses  in  the  capitals  of  the  pro- 
vinces or  districts  in  which  they  severally  reside.  They  are  employed 
during  the  entire  year,  and  it  is  their  duty  to  hold  meetings  in  the 
towns,  villages,  and  countr\^  communities  of  the  province  or  district  to 
which  they  are  assigned. 

The  functions  of  the  itinerant  chair  of  agriculture  are:  To  hold  con- 
ferences of  a  practical  nature  in  a  simple  form  regarding  the  various 
phases  of  agronomy,  animal  industry,  wine,  oil  making,  etc.;  to  reply 
to  oral  and  written  questions  from  private  individuals  and  societies 
regarding  agricultural  matters;  to  institute  experimental  fields,  pub- 
lish results  obtained  in  such  experiments,  and  assume  the  direction  of 
such  fields;  to  collect  stati.stics  regarding  agricultural  production  in 
the  region  covered  by  the  chair;  to  maintain  vigilance  against  the  inva- 
sion of  parasitic  insects  and  infectious  diseases  of  plants  and  animals, 
and  to  publish  circulars  in  simple  language  containing  practical  advice 
to  farmers.  They  aim  also  to  develop  organization  among  farmers;  to 
establish  cooperative  societies  for  the  production  and  sale  of  agricul- 
tural products;  to  experiment  with  agricultural  machinery;  to  intro- 
duce new  plants  and  ])etter  methods  of  cultivation  throughout  the 
provinces;  to  devise  useful  ])lans  for  the  amelioration  of  agricultural 
conditions  in  general,  and  by  verbal  consultation  and  written  com- 
munications to  gi\e  expert  advice  to  those  who  desire  it. 

Their  salaries  range  from  $700  to  $1,000  jxm-  year.  Three-fifths  of 
the  expense  of  n)aintaining  itinerant  chairs  is  borne  by  the  province 
or  district  and  two-fifths  b}^  the  minister  of  agriculture. 
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The  total  expense  for  the  3^ear  1903  was  about  $150,000,  of  which 
alxnit  ^-l-'2,50()  was  from  Government  orant  throiio-h  the  minister  of 
at,nicultiiro  and  the  hahince  l)y  eontributions  by  the  provinces  and 
districts  and  ])y  the  local  agricultural  organizations. 

NETHERLANDS. 

Each  of  the  eleven  provinces  of  the  Netherlands  has  an  agricultural 
societ3\  There  is  also  in  the  Kingdom  a  ccntial  council  of.agriculture, 
composed  of  representatives  electi'd  l)y  the  various  provincial  societies. 
This  central  council,  which  meets  periodically  at  The  Hague,  endeavors 
not  only  to  improve  the  agriculture  of  the  coimtry  directly  by  offering 
suggestions  to  the  subordinate  provincial  soci(?ties,  but  also  acts  as  the 
adviser  in  agricultural  affairs  of  the  ministry  under  whose  direction 
the  department  of  agriculture  is  placed.  The  wisdom  and  influence 
of  this  central  council  are  recognized  by  the  State  to  the  extent  that 
no  important  measure  affecting  agriculture  is  undertaken  by  the  min- 
istry without  the  advice  and  consent  of  the  council. 

In  each  of  the  provinces  there  is  also  a  State  professor  of  agricul- 
ture, whose  duties  are  to  deliver  lectures  on  agriculture,  to  inspect 
jind  direct  the  State  experiment  stations,  of  which  there  arc  five;  to 
inspect  the  winter  agricultural  courses,  and  to  provide  instruction  for 
primary  school-teachers  who  desire  to  obtain  agricultural  certificates. 

There  are  two  kinds  of  agricultural  winter  schools.  One  is  local 
or  permanent,  and  is  n)aintained  by  the  provincial  agricultural  society, 
aided  by  the  State;  the  other  is  migratory.  The  permanent  schools 
send  out  itinerant  teachers,  who  give  courses  of.  instruction  to  farmers, 
who  meet  and  organize  classes  in  the  various  centers  much  after  the 
manner  practiced  in  Belgium.  The  courses  of  study  for  these  mov- 
able schools  are  arranged  with  a  view  to  the  presentation  of  a  single 
topic  and  for  continuing  its  discussion  until  a  reasonably  thorough 
acquaintance  with  the  subject  has  been  had  by  the  members  of  the 
class.  The  courses  are  also  sufficiently  numerous  to  embrace  the  most 
important  subjects  of  agricultural  operj^tion,  a  separate  course  and 
school  being  organized  for  each. 

The  experiment  fields  and  gardens  which  the  Government  has  estab- 
lished all  over  the  country,  and  to  which  reference  has  been  made,  are 
utilized  by  the  itinerant  teachers  in  their  instruction  work,  who  visit 
them  frequently  with  their  classes  and  observe  the  results  of  the  various 
experiments  as  they  develop. 

These  movable  schools  of  Holland  have  been  found  to  be  a  most 
effective  means  for  conveying  instruction  in  agriculture  to  the  homes 
of  the  people.  They  bring  the  experience  and  observation  of  men  of 
large  acquaintance  with  agricultural  affairs  to  the  attention  and  aid  of 
those  Avhose  occupation  and  surroundings  have  limited  their  knowledge 
of  farming  largely  to  what  has  been  practiced  in  their  own  communities. 
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Throuoh  tho  aid  supplied  by  the  local  experiment  fields  and  gardens 
the  itinerant  teachers  are  able  also  to  demonstrate  in  an  ocular,  and 
therefore  most  convincing  wa}'^,  the  truth  of  many  of  the  theori(!s  that 
the}'  pr(\sent  and  to  show  their  adaptability  to  the  conditions  that  exist 
in  that  particular  community. 

PRUSSIA. 

The  methods  pursued  in  imparting  agricultural  instruction  in  Prussia 
are  substantially  those  in  use  in  the  other  German  States.  The  Prus- 
sian S3'stem  is  therefore  presented  as  typical  of  work  of  this  character 
throughout  the  Empire. 

In  reply  to  an  inquiry  respecting  the  system  in  use  in  Prussia  cor- 
responding to  the  farmers'  institutes  of  the  United  States,  the  follow- 
ing statement  was  received  from  the  minister  of  agriculture  and  forestry 
of  Prussia: 

The  different  provinces  of  the  Kingdom  of  Prussia,  twelve  in  number,  are  pro- 
vided with  chambers  of  agriculture,  established  by  law  as  bodies  representing  the 
agricultural  interests  of  the  province.  Under  the  auspices  of  these  institutions 
courses  of  lectures  for  practical  farmers  are  given  each  year.  The  course,  as  a  rule, 
lasts  for  from  two  to  five  days.  The  lectures  are  delivered  either  where  the  chambers 
are  located  or  at  some  other  convenient  and  accessible  place. 

The  instruction  is  free  to  all  farmers  except  that  in  some  rare  instances  a  nominal 
tuition  is  required.  The  lectures  are  delivered  by  professors  of  neighboring  schools, 
by  leading  practical  agriculturists,  or  by  officers  of  the  chamber.  The  su})iect  treated 
in  the  lecture  is  usually  discussed  before  adjournment. 

The  preparation  and  selection  of  the  topics,  as  w-ell  as  the  direction  and  carrying 
out  of  the  course,  is  entirely  in  the  hands  of  the  chamber  of  agriculture,  and  the 
money  paid  for  the  lectures  is  drawn  from  their  appropriation.  The  fee  for  a  one- 
hour  discourse  is  usually  from  50  to  100  marks  [|12  to  ?24]. 

The  attendance  varies  considerably  in  the  different  provinces,  but  an  average 
attendance  upon  a  course  may  be  assumed  to  be  about  100.  These  courses  for  prac- 
tical farmers  have  proved  a  success  and  are  considered  as  a  very  valuable.complement 
to  the  activities  of  the  different  grades  of  agricultural  schools. 

In  a  report  on  agricultural  education  in  north  Germany  b}'  Mr. 
H.  M.  Jenkins,  secretary  of  the  Royal  Agricultural  Society  of  Eng- 
land, the  sj'stem  of  agricultural  education  in  north  German}^  by 
means  of  itinerant  lecturers  is  very  fully  outlined.     He  states  that: 

They  travel  through  the  provinces  and  discuss  the  more  important  agricultural 
questions  at  assendilies  of  farmers  convoked  for  the  purpose.  After  the  lecture,  fol- 
low discussions  and  an  exchange  of  views  and  experiences.  The  lecturers  are  usually 
teachers  in  the  winter  agricultural  schools  who  give  instruction  in  these  sc1k)o1s  in 
the  winter  and  take  up  the  work  of  traveling  lecturers  [Wander-Lehrer]  during  the 
summer. 

The  relation  existing  between  the  winter  agricultural  schools  and 
the  summer  courses  of  lectures  is  such  that  for  the  proper  under- 
standing of  their  respective  functions  it  is  necessary  that  the  character 
and  purpose  of  each  of  these  classes  of  schools  should  be  outlined. 
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The  object  and  character  of  the  winter  schools  are  stated  ])v  Mr. 
flonkins  as  follows: 

(d)  The  oljjoft  of  the  aijrieultnral  winter  sehools  is  to  eoiitimie  the  general  echiea- 
tion  of  young  men  wlio  have  left  the  elementary  schools,  as  well  as  to  give  them 
instrnetion  in  technical  siil)jects  hearing  uiion  agricnltnre,  and  in  agriculture  itself. 
Only  those  young  men  are  received  into  these  schools  whose  final  certificates  from 
the  elementary  schools  show  that  they  are  in  a  position  to  profit  by  the  instruction 
which  is  given  in  the  winter  schools. 

{b)  The  instruction  is  arranged  for  two  winter  courses  in  such  a  manner  that  in 
the  first  course  the  general  education  is  continue<l  and  the  groundwork  for  the  sec- 
ond course  is  laid.  In  the  second  winter  the  instruction  given  is  chiefly  technical. 
Thirty-three  hours  in  each  week  are  devoted  to  the  lessons,  and  the  transfer  of  pupils 
from  the  second  to  the  first  class  depends  upon  the  manner  in  which  they  pass  tlieir 
examination  at  the  end  of  the  first  winter  course. 

{(■)  The  instruction  begins  on  the  .Sd  or  4th  of  November  in  each  year,  and  con- 
cludes with  a  public  examination  at  the  end  of  the  following  INIarch.  During  the 
remaining  seven  months  the  pupils  are  employed  on  the  farms  of  their  jiarents  or 
ujion  other  agricultural  holdings,  and  then  the  director  of  the  school  acts  as  a  travel- 
ing lecturer  and  adviser  within  the  district  for  which  the  school  has  been  organized. 

The  foliowino-  detailed  plan  of  the  studies  will  give  a  sufficiently 
accurate  idea  of  the  scope  of  the  instruction  furnished  at  these  schools: 

FIRST    WINTER. 

Hours 
A. — Natural  science  and  agriculture:  per  week. 

1 .  Elementary  agricultural  chemistry  (inorganic) ) 

2.  Mineralogy  and  soils I 

8.  Zoology,  especially  of  domesticated  animals | 

4.  [a)  Cattle  breeding  and  rearing - >        7 

{!>)  Dairying > 

5.  Physics  (mechanics  and  electricity) 3 

6.  Farm  management,  bookkeeping,  etc 5 

B. — General  education: 

7.  German  language 5 

S.  Arithmetic,  land  surveying,  and  leveling 4 

9.  Drawing 2 
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SKCOND   WINTER. 

A.— Natural  science  and  agriculture: 

1.  Elementary  agricultural  chemistry  (organic) 7 

2.  («)  Botany  and  vegetable  physiology  (general) - "i 

(h)  Agricultural  botany  and  vegetable  physiology,  including  plant >  7 

diseases,  irrigation,  and  gardening J 

3.  Physics  and  meteorology  (including  light  and  heat) 3 

4.  Farm  management  (capital,  labor,  and  organization) 5 

B. — General  education: 

5.  German  language 5 

6.  Arithmetic,  land  surveying,  and  leveling 4 

7.  Drawing 2 
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The  ages  of  the  pupils  at  the  winter  schools  vary  from  15  to  30 
3^ear.s,  and  the  school  is  divided  into  two  classes,  the  lower  of  which 
is  regarded  as  prcparator}-  to  the  higher  in  the  following  winter.  In 
one  school  referred  to  by  Mr.  Jenkins  as  typical  there  was  the  director, 
who  was  also  the  itinerant  lecturer  of  the  district,  and  seven  assistant 
teachers,  all  eniploj^ed  in  teaching  about  forty  pupils.  The  salary  of 
the  director  is  $750  per  year. 

The  following  set  of  printed  instructions  issued  b}^  the  president  of 
the  Agricultural  Societ}^  of  Rhenish  Prussia  gives  in  detail  the  duties 
of  the  director  of  the  winter  school,  and  also  his  work  as  agricultural 
itinerant  lecturer: 

During  the  five  winter  months,  from  the  first  of  November  to  the  first  of  April,  the 
director  is  to  give  instruction  in  his  school  in  natural  science  and  in  agriculture.  The 
remaining  seven  months  he  is  to  spend  as  itinerant  lecturer  in  his  school  district. 

His  services  belong  entirely  to  the  society,  and  he  is  not  permitted  to  undertake 
any  other  professional  occupation. 

In  his  double  capacity  of  director  of  the  school  and  traveling  lecturer  he  has  to 
cooperate  not  only  with  the  several  branches  of  the  Agricultural  Society  of  Rhenish 
Prussia,  but  also  with  the  agricultural  authorities  and  the  school  inspectors  of  his 
district,  and  to  use  every  means  to  specially  interest  the  latter  in  the  school  intrusted 
to  his  care. 

He  is  expected  to  visit  the  burgomasters,  the  chief  officials  of  the  place,  the  clergy, 
the  schoolmasters,  and  the  principal  landowners  of  his  district,  with  a  view  of  inter- 
esting them  likewise  in  the  school. 

THE    DIRECTOR    AS   AGRICULTURAL   ITINERANT   LECTURER. 

During  the  months  in  which  there  is  no  school  the  director  of  the 
winter  school  spends  hi.s  time  as  agricultural  itinerant  lecturer  in  his 
school  district. 

(1)  After  having  agreed  with  the  president  of  the  society  and  with  the  directors  of 
the  several  divisions  of  his  school  district,  he  is  to  travel  through  the  said  district  to 
deliver  his  lectures,  to  study  the  existing  agricultural  conditions,  to  point  out  defects 
to  those  concerned,  to  explain  their  causes,  and  to  specify  the  ways  and  means  for 
their  improvement. 

He  is  to  use  his  influence  toward  ])r(>motiiig  the  execution  of  such  im])rovements 
and  to  see  that  they  are  carried  out. 

He  has  to  pay  special  attention  to  the  aims  which  the  individual  farmers  have  each 
in  view  and  to  the  arrangements  made  for  the  attainment  of  this  end,  and  to  note 
whether  aim  and  arrangement  are  suited  to  the  circumstances.  Further,  he  must 
direct  his  attention  to  the  animals,  their  breeding  and  use,  the  number  and  fitness 
of  the  male  animals,  the  manner  of  feeding,  the  stabling  and  the  management  of  the 
manure  heaps,  the  condition  and  extent  of  the  arable  land  and  pasturage  in  propor- 
tion to  the  live  stock,  the  implements  employed  and  desirable  additions,  how  far 
artificial  manure  is  used,  the  draft  animals,  whetlierthe  available  capital  is  sufficient, 
purchase  and  rent  value  per  acre  according  to  the  quality  of  the  soil,  drainage,  foot- 
[)aths,  succession  of  croj)S,  orchard  management,  horticulture,  market  gardening, 
winter  employment,  and  piecework. 

He  must  encourage  parents  to  send  their  sons  to  the  winter  schools.  During  his 
journeys  he  must  endeavor  to  visit  young  men  who,  having  gone  through  their  coun^e 
of  studies,  have  returned  home,  and  encourage  them  in  their  work. 


29 

(2)  As  in  many  instances  in«livitlual  means  and  powers  are  insufficient,  he  must 
point  out  to  the  small  jtroprietors  the  advantages  to  i>e  gained  by  intelligent  coopera- 
tion, and  must  give  all  possil)le  information  al)Out  the  establishment  of  loan  societies, 
cooperative  foo<l-supply  associations,  societies  for  the  insurance  of  live  stock,  vine 
dressers'  societies,  agricultural  clubs,  etc. ;  he  must  point  out  how  such  institutions 
can  and  nnist  be  created  by  the  farmers  themselves  ar.d  the  advantages  that  may 
accrue  from  them. 

(3)  He  must  a.ssist  in  controlling  the  pro])er  application  and  observance  of  the 
conditions  upon  which  the  subsidies  i)aid  by  the  State  and  the  society  are  granted, 
and  for  this  purpose  he  will  receive  a  list  of  the  same  from  the  secretary-general  and 
must  sxate  the  result  in  his  yearly  report. 

He  must  explain  to  the  agricultural  population  the  objects  and  usefulness  of  the 
institution,  and  the  protection  and  advantage  it  offers,  such  as  laboratories  for  chem- 
ical analyses  and  experiments,  stations  where  bulls,  ])<)ars,  and  staljions  are  to  be 
found,  cattle  shows  and  prizes,  institutions  for  the  trial  of  machines  and  implements, 
agricultural  clubs,  exhibitions,  etc.,  and  encourage  their  j)articipation  in  these 
organizations. 

(4)  He  must  give  theoretical  and  practical  courses  of  instruction  at  the  proper 
season  on  beehives  and  the  j^roper  rearing  of  bees,  and  on  fruit  trees  and  vines  and 
their  treatment,  and  also  on  agricultural  bookkeeping  on  a  selected  farm.  He  must 
appoint  a  stated  time  for  these  lectures  and  issue  a  i)ul)lic  invitation  to  ail  to  attend 
them. 

(5)  In  liis  annual  or  in  separate  reports  he  is  to  make  suggestions  as  to  the  means 
which  should  l>e  adopted  on  the  part  of  the  society  for  encouraging  such  improve- 
ments as  he  shall  have  found  to  be  necessary. 

(6)  He  must  visit  the  existing  agricultural  schools  and  improvement  clubs  on  his 
journeys  and  register  and  report  their  condition,  hold  conferences  with  the  directors, 
and  use  his  influence  toward  the  erection  of  new  clubs. 

(7)  He  has  to  keep  a  diary  of  everything  im2»ortant  that  he  has  observed  and  done 
during  his  journeys,  and  include  a  statement  of  the  same  in  his  report  to  the  president 
of  the  society. 

The  itinerant  lecturer  is  to  have  a  month's  holiday  from  the  15th  of  July  to  the 
15th  of  August. 

RUSSIA. 

A  statement  of  the  methods  employed  in  reaching  the  rural  popula- 
tion of  Russia  with  agricultural  information  has  been  furnished  by 
the  Russian  minister  of  agriculture  in  the  following  communication: 

Agricultural  information  is  disseminated  among  the  farming  population  of  Russia 
by  means  of  special  lectures  upon  the  most  important  local  problems  of  each  locality, 
and  by  means  of  systematic  courses  of  instruction  in  the  schools,  including  full 
details  in  concise  form,  upon  some  one  branch  of  agricultural  science.  Recently 
information  concerning  agricultural  subjects  has  been  spread  among  the  farming 
population  by  means  of  itinerant  teachers.  By  this  means  the  farmers  are  directly 
met  and  aided,  and  the  instructors  are  also  enabled  to  unite  with  their  technical 
knowledge  of  agricultural  science  a  practical  acquaintance  and  understanding  of  the 
agricultural  and  social  conditions  and  needs  that  exist  among  the  people  to  whom 
their  instruction  is  addressed.  Such  an  arrangement  has  made  possible  an  unusu- 
ally wide  distribution  of  agricultural  information. 

In  these  movable  courses  of  lectures  the  attending  farmers  acquaint  themselves 
with  recent  investigations  concerning  the  various  branches  of  agricultural  science, 
and  a  similar  fund  of  information  is  made  available  through  courses  given  by  the 
teachers  to  pupils  in  the  primary  agricultural  schools  of  the  various  communities. 
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As  a  rule,  the  themes  selected  by  the  lecturers  and  teachers  are  such  as  are  cal- 
culated to  exert  an  inflrence  in  the  further  agricuiltural  develoi)nient  of  the  locality 
concerned.  The  persons  concerned  in  giving  these  lectures  and  courses  of  instruc- 
tion are  agronomists,  teachers  in  agricultural  institutions,  agricultural  inspectors, 
specialists,  and  instructors  in  agricultural  branches  in  various  educational  institu- 
tions. Systematic  courses  of  lectures  and  instruction  are  given  in  practical  garden- 
ing, raising  field  crops,  etc.  The  teachers  and  lecturers  receive  for  their  work  suit- 
able compensation  from  the  department  of  agriculture. 

Agricultural  courses  for  common  school  pupils  were  organized  in  1903.  At  this 
time  a  special  connnittee  was  appointed  by  the  Government  for  the  purpose  of  pre- 
paring a  progrannne  of  courses  and  instruction  in  agriculture,  together  with  a  list  of 
themes  to  be  discussed,  books,  charts,  and  other  material  to  assist  in  instruction. 
During  that  year  20  educational  institutions  offered  courses  in  agriculture,  and  450 
persons  were  enrolled  as  students  in  these  courses. 

The  general  administration  of  "outside"  or  "itinerant"  class  work  in  agricultural 
subjects  is  a  function  of  the  department  of  agriculture  in  St.  Petersburg. 

SWEDEN. 

Provision  for  imparting  technical  instruction  in  agriculture  in 
Sweden,  75  per  cent  of  whose  population  is  engaged. in  this  occupa- 
tion, is  made  through  schools  in  the  several  districts  organized  and 
equipped  for  the  special  purpose.  The  establishing  of  a  large  number 
of  stationary  schools  of  agriculture  for  adults  in  preference  to  the  itin- 
erant system  seems  to  have  been  decided  upon  after  a  careful  exami- 
nation of  this  kind  of  instruction  in  other  countries,  which  accounts  for 
the  absence  of  the  movable'  school. 

Three  distinct  classes  of  high  schools  have  been  organized  and  are 
in  operation  in  Sweden:  People's  high  schools  for  men;  people's  high 
schools  for  women,  and  high  schools  for  peasants.  The  first  of  these, 
or  the  people's  high  schools  for  men,  was  opened  in  1868.  As  the 
title  suggests,  they  are  intended  for  men,  the  average  age  at  which 
pupils  enter  being  21  or  22  years,  although  the  minimum  age  for 
admission  is  18. 

The  people's  high  schools  at  first  were  supported  entirely  by  private 
subscription,  but  later  were  aided  by  the  Government  with  grants  not 
exceeding  $800  for  schools  having  a  one-year  course,  and  not  more, 
than  $1,350  for  schools  having  a  two-^^ear  course,  the  latter  smn  being 
given  on  condition  that  at  least  one-fourth  of  the  pupils  of  the  first- 
year  course  come  back  the  second  year. 

The  people's  high  schools  are  all  located  in  the  country,  and  their 
popularity  is  evidenced  b}^  their  number,  which  in  1903  had  reached 
872.  The  lectures  and  classes  of  these  schools  occupy  about  twenty- 
two  weeks,  the  school  terms  being  arranged  to  come  between  the 
months  of  November  and  April,  a  season  of  (;omparative  cessation  of 
field  work. 

Each  course  takes  for  its  completion  955  hours  of  recitation  or 
lectures. 
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The  subjects  taught  in  the  school  at  Hvilan,  as  reported  by  Mr.  J.  V. 
Jonsson,  head  master  of  the  people's  high  school  at  Kafvesta,  are: 

Swedit^h,  120  hour^;  Scandinavian  history,  80  hours;  general  history  and  geog- 
raphy, 100  hours;  history  of  literature,  40  hours;  national  economy,  20  hours;  politi- 
cal and  municipal  science,  50  hours;  physics,  botany,  zoology,  and  geology,  45  hours; 
agricultural  chemistry,  50  hours;  anatomy  and  hygiene,  10  hours;  geometry,  20  hours; 
arithmetic,  100  hours;  bookkeeping  and  practical  training,  70  hours;  drawing  and 
architecture,  90  hours,  and  gymnastics,  100  hours. 

The  course,  it  will  be  seen,  is  constructed  with  a  view  to  affording 
information  upon  such  topics  as  enter  into  a  general  education. 

It  was  found  after  several  jears  of  trial  that  the  pupils  who  entered 
the  people's  high  schools  were  for  the  most  part  sons  of  farmers  and 
were  themselves  farmers.  It  soon  Ixn-ame  evident  not  only  that  one 
winter  was  too  short  a  period  in  which  to  give  the  training  needed  by 
these  young  men,  but  also  that  a  more  technical  course  of  study  was 
needed  to  e([uip  them  for  their  work.  Accordingly,  in  1882  a  conuuis- 
sion  Avas  appointed  l>y  the  King  to  prepare  a  scheme  for  the  organiza- 
tion of  agricultural  instruction  in  the  Kingdom,  which  resulted  in  the 
establishment  of  a  second  class  of  schools,  called  high  schools  for 
peasants.  These  sch.ools  were  intended  to  give  theoretical  instruction 
in  agriculture  to  young  men  over  18  years  of  age  who  have  gone 
through  the  i)eo[)lc's  high  school.  For  admission  to  this  school  they 
must  also  have  prosecuted  farming  for  at  least  one  j^ear. 

The  high  schools  for  peasants  are  with  a  few  exceptions  annexed  to 
the  people's  high  schools,  and  are  under  the  innnediate  control  of  the 
agricultural  department.  They  are  aided  by  th(>  State,  but  arc  recpiired 
at  the  same  time  to  provide  an  equal  sum  from  fees  and  other  local 
sources.     The  course  extends  over  a  period  of  20  months. 

The  practical  training  of  the  students  is  usually  accomplished 
through  the  school  authorities  finding  positions  for  them  as  laboring 
pupils  on  some  large  estate,  the  proprietor  supplying  them  with  board 
and  lodging  and  a  small  compensation  for  clothes.  Sometimes  they 
secure  positions  as  under  stewards  on  plantations. 

The  courses  of  stud}-  in  these  schools  are  chiefly  agricultural.  The 
subjects  given  in  one  at  Kafves-ta  in  1903  were: 

Physics,  24  hours;  chemistry,  38  hours;  botany,  29  hours;  zoology,  26  hours; 
geology,  40  hours;  science  of  agricultural  practice,  84  hours;  agricultural  economy, 
12  hours;  care  of  domestic  animals,  51  hours;  veterinary  science,  17  hours;  dairying, 
10  hours;  forestry,  8  hours;  building  construction,  8  hours;  geometrical  drawing,  58 
hours;  surveying,  71  hours;  geometry,  20  hours;  arithmetic,  60  hours;  Swedish,  60 
hours;  municipal  expenses,  19  hours;  composition,  30  hours;  debates,  36  hours; 
bookkeeping,  60  hours;  singing,  40  hours,  and  gymnastics,  70  hours;  making  a  total 
of  871  hours. 

These  schools,  first  established  in  1886,  have  increased  until  in  1903 
they  numbered  239.     There  are  30  districts  in  Sweden.     In  all  but  seven 
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people's  high  schools  have  been  organizetl,  and  the  effort  has  been  to 
have  them  so  distributed  and  sufficiently  numerous  as  to  make  them 
easil}'  accessible  to  young-  men  in  all  parts  of  the  Kingdom. 

It  is  proposed  to  add  ''  special  "  courses  for  small  farmers  who  can 
not  attend  school  for  a  whole  winter,  but  who  would  be  greath^  bene- 
fited by  having  the  opportunity  to  enter  upon  a  brief  course  of  study 
to  last  only  a  few  weeks.  In  connection  with  these  special  courses 
and  as  a  part  of  the  system  of  instruction  small  farms  of  only  a  few 
acres  are  to  be  attached  to  the  schools  as  demonstration  farms.  The 
purpose  is  to  conduct  them  not  for  experimentation,  but  as  illustra- 
tions or  demonstrations  of  the  best  methods  of  successful  agricultural 
production.  These  "model"  farms  serve  to  show  how  a  small  farm 
can  be  successfully  managed,  and  thus  encourage  the  students  to  pur- 
chase and  conduct  similar  farms  for  themselves. 

High  schools  for  women  were  undertaken  in  1869  as  separate  insti- 
tutions, but  owing  to  the  brief  period,  only  two  or  three  months  in 
the  year  during  which  they  could  be  in  operation,  the  project  failed. 
Later  these  schools  were  organized  in  connection  with  the  high  schools 
for  peasants  and  the  people's  high  schools,  as  a  summer  course,  begin- 
ning at  the  close  of  the  men's  winter  courses  and  extending  over  about 
three  months,  May,  June,  and  July.  The  studies  were  of  a  general 
character  during  the  first  year,  supplemented  by  courses  in  practice, 
such  as  cookery,  canning,  weaving,  gardening,  poultr}^  keeping,  etc. 
This  practical  course  is  made  a  special  feature  in  the  w^ork  of  the 
second  year. 

In  1903  636  high  schools  for  women  had  been  established  and  were 
in  successful  operation. 

The  system,  therefore,  that  has  been  adopted  in  Sweden,  providing 
for  the  instruction  of  adults  in  agriculture,  consists  in  establishing  a 
large  number  of  high  schools  in  which  agriculture  is  taught,  and  which 
are  in  session  for  men  for  five  months  and  for  women  three  months, 
the  men  attending  in  the  winter  during  the  period  of  suspension  of 
farming  operations  and  the  women  during  the  spring  and  early  summer 
after  the  men's  sessions  have  ended. 
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CONSTITUTION  OF  THE  ASSOCIATION. 


This  association  shall  be  called  the  Association  of  American  Agricultural  Col- 
leges and  Exi)erinient  Stations. 

OBJECT. 

The  object  of  this  association  shall  be  the  consideration  and  discussion  of  all 
questions  pertaining  to  the  successful  progress  and  administration  of  the  col- 
leges and  stations  included  in  the  association,  and  to  secure  to  that  end  mutual 
cooperation. 

MEMBERSHIP. 

(1)  Every  college  established  under  the  act  of  Congress  approved  July  2,  18G2, 
or  receiving  the  benefits  of  the  act  of  Congress  appi'oved  August  30,  1890,  and 
every  agricultural  experiment  station  established  inider  State  or  Congressional 
authority,  the  Bureau  of  Education  of  the  Department  of  the  Interior,  the 
Department  of  Agriculture,  and  the  Office  of  Experiment  Stations  of  the  last- 
named  Department  shall  be  eligible  to  membership  in  this  association. 

(2)  Any  institution  a  member  of  the  association  in  full  standing  may  send 
any  number  of  delegates  to  the  meetings  of  the  association.  The  same  delegate 
may  represent  both  a  college  and  a  station,  but  shall  vote  in  onlj'  one  section 
and  shall  cast  only  one  vote  in  general  sessions.  Other  delegates  may  be  desig- 
nated by  any  institution  to  represent  it  in  sjjecified  divisions  of  the  sections  of 
the  association,  but  such  delegates  shall  vote  only  in  such  divisions,  and  no 
institution  shall  be  allowed  more  than  one  vote  in  any  sectional  meeting. 

(3)  Delegates  from  other  institutions  engaged  in  educational  or  experimental 
work  in  the. interest  of  agriculture  or  mechanic  arts  may,  by  a  majority  vote,  be 
admitted  to  conventions  of  the  association,  with  all  privileges  except  the  right 
to  vote. 

(4)  In  like  manner,  any  person  engaged  or  directly  interested  in  agriculture 
or  mechanic  arts  who  shall  attend  any  convention  of  this  association  may  be 
admitted  to  similar  privileges. 

SECTIONS. 

(1)  The  association  shall  be  divided  into  two  sections:  (a)  A  section  on 
college  work  and  administration;    (b)  a  section  on  experiment  station  work. 

The  section  on  college  work  and  administration  shall  be  composed  of  the 
presidents  or  acting  presidentsi  of  colleges  and  universities  represented  in  the 
association,  or  other  representatives  of  such  institutions  duly  and  specifically 
accredited  to  this  section,  and  no  action  on  public  and  administrative  questions 
shall  be  final  without  the  assent  of  this  section. 

The  section  oti  experiment-station  work  shall  be  composed  of  the  directors  or 
acting  directors  of  experiment  stations  represented  in  the  association  or  of 
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other  i-epresentatives  of  siu-h  stations  duly  and  specifically  accredited  to  this 
section. 

(2)  :\Ieuil)ers  of  these  two  sections  (and  no  otliers)  shall  be  entitled'  to  vote 
l)oth  in  general  sessions  and  in  the  section  to  which  they  respectively  belong. 

The  reiiresentative  appointed  by  the  U.  S.  Bureau  of  Education  shall  be 
assigned  to  the  section- on  college  work  and  administration;  the  representative 
of  the  Office  of  Experiment  Stations  to  the  section  on  experiment-station  work, 
and  the  representative  of  the  U.  S.  Department  of  Agriculture  to  either  section 
as  he  may  elect  and  the  section  by  vote  authorize ;  but  such  election  once  made 
and  authorized  may  not  be  changed  during  the  sessions  of  a  given  convention. 

Each  section  may  create  such  divisions  as  it  may  from  time  to  time  find  desir- 
able, and  shall  elect  its  own  chairniaii  and  secretary  for  sectional  meetings, 
whose  names  shall  be  rei)orted  to  the  association  for  record. 

(3)  Each  section  shall  conduct  its  own  proceedings,  and  shall  keep  a  record 
of  the  same,  and  no  action  of  a  section,  by  resolution  or  otherwise,  shall  be 
valid  vmtil  the  same  shall  have  been  ratified  by  the  association  in  general  ses- 
sion, and  in  the  case  provided  for  in  the  foregoing  paragraph  (1)  shall  also  have 
been  approved  by  the  section  on  college  work  and  administration. 

MEETINGS. 

(1)  This  association  shall  hold  at  least  one  meeting  in  every  calendar  year, 
to  be  designated  as  the  annual  convention  of  the  association.  Special  meetipgs 
may  be  held  at  other  times,  upon  the  call  of  the  executive  committee,  for  pur- 
poses to  be  specified  in  the  call. 

(2)  The  annual  convention  of  the  association  shall  comprise  general  sessions 
and  meetings  of  the  sections,  and  provision  shall  be  made  therefor  in  the  pro- 
gramme. Unless  otherwise  determined  by  vote,  the  association  will  meet  in 
general  session  in  the  forenoons  and  evenings  of  the  convention  and  the  sections 
in  tlie  afternoons. 

OFFICERS. 

(1)  The  general  officers  of  this  association,  to  be  chosen  annually,  shall  be  a 
])resident,  five  vice-presidents,  a  bibliographer,  and  a  secretary,  who  shall  also 
I)e  treasurer,  and  an  executive  committee  of  five  members,  three  of  wliom  shall 
l)e  chosen  by  the  section  on  college  work  and  administration  and  two  by  the 
section  on  experiment  station  work  :  Prorided.  hoircrcr.  That  a  member  chosen 
by  either  section  need  not  be  a  member  of  that  section.  The  executive  com- 
mittee shall  choose  its  own  chairman. 

(2)  Each  section  shall,  by  ballot,  nominate  to  the  association  in  general  ses- 
sion for  its  action,  a  chairman  and  a  secretary  for  such  section. 

(3)  The  president,  vice-presidents,  secretary,  and  bibliographer  of  this  asso- 
ciation shall  be  elected  by  ballot  upon  nomination  made  upon  the  floor  of  the 
convention,  and  shall  hold  office  from  the  close  of  the  convention  at  which  they 
are  elected  until  their  successors  shall  be  chosen. 

(4)  Any  person  being  an  accredited  delegate  to  an  annual  meeting  of  the 
association,  or  an  officer  of  an  institution  which  is  a  member  of  the  association 
in  full  standing  at  the  time  of  election,  shall  be  eligible  to  office. 

DUTIES    OF    OFFICERS. 

(1)  The  officers  of  the  association  shall  perform  the  duties  which  usually 
devolve  upon  their  respective  offices. 
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(2)  The  president  shall  deliver  an  address  at  the  annnal  eonvention  hefore 
the  association  in  general  session. 

(3)  The  executive  committee  shall  determine  tiie  time  and  place  of  the  annnal 
conventions  and  other  meetings  of  the  association,  and  shall,  between  such  con- 
ventions and  meetings,  act  for  the  association  in  all  mattei*s  of  business.  It 
shall  issue  its  call  for  the  annual  conventions  of  the  association  not  less  than 
sixty  days  before  the  date  on  which  they  are  to  be  held,  and  for  special  meetings 
not  less  than  ten  days  before  such  date.  It  shall  b(>  charged  with  the  general 
arrangements  and  conduct  of  all  meetings  called  l)y  it.  It  shall  designate  the 
time  and  place  of  the  convention ;  it  shall  jn-esent  a  well-prepared  order  of  busi- 
ness— of  subjects  for  discussion— and  shall  provide  and  arrange  for  the  meet- 
ings of  the  several  sections.  The  subjects  provi<lc(l  for  consideration  l)y  each 
section  at  any  convention  of  the  association  shall  conciMitrate  the  deliberations 
of  the  sections  upon  not  more  than  two  lines  of  discnssiim.  wliich  lines  as  far 
as  possible  shall  l>e  related.  Not  more  than  one-third  of  tlie  worlcing  time  of 
any  annual  convention  of  the  association  shall  be  confined  to  miscellaneous 
business. 

FINANCES. 

At  every  annual  convention  the  association,  in  general  session,  shall  provide 
for  obtaining  the  funds  necessary  for  its  legitimate  exi)enses.  and  may,  by  ap- 
propriate action,  call  for  contributions  upon  the  several  institutions  eligible  to 
membership;  and  no  institution  shall  be  entitled  to  representation  or  participa- 
tion in  the  benefits  of  the  association  unless  such  institution  sliall  liave  made 
the  designated  contribution  for  the  year  previous  to  tliat  in  and  for  wliich  such 
question  of  privilege  shall  arise,  or  shall  have  said  payment  remitted  by  the 
unanimous  vote  of  the  executive  committee. 

AMENDMENTS. 

This  constitution  may  be  amended  at  any  regular  convention  of  the  association 
by  a  two-thirds  vote  of  the  delegates  present,  if  the  number  constitute  a  (piorum  : 
Provided,  That  notice  of  any  proposed  amendment,  together  with  the  full  text 
thereof  and  the  name  of  the  mover,  shall  have  been  given  at  the  next  preceding 
annual  convention  and  repeated  in  the  call  for  the  convention.  Every  such 
proposition  of  amendment  shall  be  subject  to  modification  or  amendment  in  the 
same  manner  as  other  propositions,  and  the  final  vote  on  the  adoption  or  rejec- 
tion shall  be  taken  by  yeas  and  nays  of  the  institutions  then  and  tliere 
represented. 

RULES    OF    ORDER. 

(1)  The  executive  committee  shall  be  charged  with  the  order  of  business,  sub- 
ject to  special  action  of  the  convention,  and  this  committee  may  report  at  any 
time. 

(2)  All  business  or  topics  proposed  for  discussion  and  all  resolutions  submitted 
tor  consideration  of  the  convention  shall  be  read  and  then  referred,  without 
debate,  to  the  executive  committee,  to  be  assigned  positions  on  the  programme. 

(3)  Speakers  invited  to  open  discussion  shall  be  entitled  to  twenty  minutes 
each. 

(4)  In  genei'al  discussions  the  ten-minute  rule  shall  l)e  enforced. 

(5)  No  speaker  shall  be  recognized  a  second  time  on  any  one  Subject  while 
any  delegate  who  has  not  spoken  thereon  desires  to  do  so. 
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(6)  The  hours  of  meeting  and  adjournment  adopted  with  the  general  pro- 
gramme shall  be  closely  observed,  unless  changed  by  a  two-thirds  vote  of  the 
delegates  present. 

(7)  The  presiding  officer  shall  enforce  the  parliamentary  rules  usual  in  such 
assemblies  and  not  inconsistent  with  the  foregoing. 

(8)  Vacancies  which  may  arise  in  the  membership  of  standing  committees 
by  death,  resignation,  or  separation  from  the  association,  of  members,  shall  be 
filled  by  the  committees,  respectively. 


PROCEEDINGS  OF  THE  ASSOHATION  OF  AMERICAN  AGRI- 
CULTURAL COLLEGES  AND  E\FERL\1ENT  STATIONS. 


MINUTES  OP  THli  Cl'NliRAL  SESSION. 


MoRXixc;  Sessiox,  Tuesday,  Novembeu  14,  U)05. 

The  convoulion  was  callfd  U>  onlcr  at  Id  o'clock  a.  in.,  at.  the  Slion-ham  llotol, 
by  the  president,  E.  1>.  Voorliccs.  of  New  .h-rscy. 

The  proceedings  were  opened  with  prayer  by  ^V.  II.  S.  I>euiarest,  of  New 
Jersey. 

After  the  call  of  the  roll  of  (Ielef,'ates  to  the  convention,  the  regnlar  order  was 
suspended  to  f,'ive  the  Secretary  of  Agriculture  opportunity  to  address  the 
convention. 

AoDRESs  BY  Hon.  .Tamks  Wilson,  Skcretaby  of  AoRrcri.TUKK. 

Mr.  President  axd  Gentlemen  :  I  merely  dropped  in  to  pay  my  i-espects  to 
you,  and  make  you  welcome  to  the  capital  city  of  our  counti-y,  and  bid  you  j,'od- 
speed  in  your  delibei-ations.  I  was  first  a  station  man  before  1  was  a  department 
man,  anil  know  something  about  what  it  is  to  break  new  paths  throuiih  the 
woods  alonj,'  these  lines,  and  get  tlie  farmers  to  send  their  boys  to  college,  and 
coax  legislatures  to  be  generous  with  the  research  men,  and  all  that ;  and  when 
I  came  down  here — with  a  good  deal  of  reluctance — to  do  something  in  the  De- 
partment of  Agriculture,  my  prevailing  thought  was  that  I  would  try  to  make 
that  institution  subservient  to  the  stations  of  the  country,  and  to  help  build 
them  up.  I  found  that  it  was  necessary  to  first  build  the  Department  up ;  that 
it  was  not  as  strong  in  educated  scientists  as  it  should  be;  that  there  was  not 
very  much  encouragement  given  to  men  of  that  class,  and  that  it  was  ditlicult 
to  find  men  to  do  the  work  the  American  farmer  wants  done,  without  a  stronger 
force  of  trained  men.  We  found  it  necessary  to  prepare  to  train  within  our- 
selves. There  were  so  many  things  to  be  done  that  the  universities  and  colleges 
of  the  land  had  not  yet  set  about  doing,  that  we  have  had  to  do  a  great  deal  along 
the  line  of  strengthening  the  Department :  and  so  I  was  compelled  to  turn  my 
attention  to  that  one  thing  and  push  it  in  all  possible  directions,  to  select  strong 
men,  and  interview  Congress  occasionally  for  increased  appropriations.  We  have 
been  doing  what  we  can.  We  have  come  to  the  place  where  I  have  been  able  to 
give  some  thought  to  the  experiment  stations  of  the  country.  Of  course  it  is 
desirable  that  the  whole  should  work  together  as  a  unit,  that  whatever  the  De- 
partment can  do  to  strengthen  a  station  anywiiere  it  shall  do,  and  that  whatever 
cooperation  can  be  had  between  the  Department  and  the  stations  shall  be  had 
along  lines  that  are  broad  and  national  in  their  effects.  And  then  w^hen  it  comes 
to  the  point  of  what  the  station  can  do  for  its  own  locality,  I  come  up  against 
the  position  that  the  stations  are  not  strong  enough  to  do  all  the  work  that  their 
own  localities  require. 

The  Federal  Government  is  not  giving  the  station  men  money  enough.  Ihey 
should  have  more  endowment.  We  can  find  facilities  for  cooperation  with 
every  station  in  the  land,  and  we  are  doing  that  with  nearly  every  station  in 
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some  regards,  but  llie  stations  have  not  money  enough  to  equip  their  staffs 
sutticiently  for  them  to  attend  to  all  the  reiiuirements  of  their  own  people.  The 
stations  have  a  great  deal  compared  with  what  they  had  some  years  ago.  They 
have  edneated  men,  they  have  organizatitms,  they  have  buildings,  they  are  in 
touch  with  their  people;  but  they  have  not  got  the  wherewithal  to  do  the  work 
that  the  people  in  the  several  localities  want  done,  with  a  very  few  exceptions. 
To  that  end  I  am  preparing  my  rei)ort  for  Congress  and  I  am  earnestly  lu'ging 
upon  Congress  to  give  the  stations  more  money  to  enable  them  to  do  their  work. 
If  we  could  only  get  that  body  of  honorable  gentlemen  to  comprehend  how  nuich 
good  is  coming  to  the  American  peoi)le  from  this  research  work,  the  undertaking 
would  be  already  accomplisiied.  Our  poultry  interests  in  the  United  States 
amount  to  over  .^."iOO.dOO.OUO  a  year,  and  it  is  growing,  and  I  hope  to  live  to  see 
the  day  when  the  hen  of  the  United  States  will  pay  all  the  expenses  of  the 
American  (Government.  And  when  Congress  meets  all  they  will  have  to  inciuire 
into  especially  will  be  the  price  of  eggs.  I  know  of  no  investment  that  the 
American  people  can  make  that  will  bring  back  as  great  returns  to  them  as  the 
thorough  (Miuipment  of  the  experiment  stations  in  every  State  and  Territory  in 
the  land.  If  you  take  the  money  that  is  given  to  the  Department  of  Agriculture 
and  the  money  that  is  given  by  Congress  to  you  and  put  it  all  together,  it  would 
not  build  one  battle  ship.  If  they  will  just  give  us  enough  to  build  one  battle 
ship  every  year  for  a  while  we  will  show  them  what  that  hen  will  do.  The  ])eo- 
ple  want  this  work  done,  as  I  have  learned.  They  want  their  stations  provided 
for  in  better  shape  than  they  are  now.  Some  of  the  States  are  coming  up  ad- 
mirably to  the  requirements  of  the  stations  and  colleges,  and  helping  them 
along.  Some  are  not.  But  Congress  ann ;  and  when  Congress  appropriates 
money  it  is  only  the  people's  money ;  that  is  all  it  is.  And  it  is  only  necessary 
now  that  we  should  lay  our  heads  together  and  look  to  Congress  for  this 
assistance  that  is  so  much  needed  and  work  all  together  for  it  and  I  think  it 
will  come.  Congress  visually  tells  us  that  they  uuist  economize:  "It  has  come 
to  the  time  in  the  history  of  the  United  States  when  rigid,  strict,  economy  must 
be  practiced."  There  is  no  economy  I  can  think  of  so  far-reaching  as  invest- 
ments of  money  to  help  the  American  farmer  to  make  the  most  of  his  acres  and 
of  himself. 

Gentlemen,  I  thank  you  very  much.  I  shall  take  occasion  to  drop  in  and 
listen  to  your  discussions,  because  I  feel  at  home  with  you.-  And  so  I  wish  j'ou 
good  morning. 

Report  of  the  Executive  Committee. 

H.  C.  White,  of  (ieorgia,  chairman,  sulnnitted  the  following  report  of  the 
executive  committee : 

Your  executive  committee,  appointed  at  the  eighteenth  annual  convention  of 
the  association  held  at  Des  Moines,  Iowa,  November  1-.".,  1004,  met  inunediately 
upon  adjournment  of  the  convention  and  organized  by  the  selection  of  I'resi- 
dent  II.  C.  White,  of  Georgia,  as  chairman.  Acting  under  instructions  of  the 
conunittee  the  chairman  issued  and  posted  to  each  member  of  the  association, 
under  date  of  January  10,  19(»5,  an  abstract  memorandum  of  the  proceedings  of 
the  convention  of  1904.  The  proceedings  in  full  were  edited  by  the  chairman 
and  placed  in  the  hands  of  the  OHice  of  Exi)eriment  Stations,  U.  S.  Department 
of  Agriculture,  for  publication,  Fel)ruary  2.1,  190.").  Six  subsequeht  meetings 
of  the  committee  were  held,  as  follows :  At  Washington,  D.  C,  December  7-9, 
1904:  January  17-19,  1905:  February  8-10.  March  24-20,  April  12-13,  and  No- 
vember l.j.  Six  circulars  of  information  concerning  the  residts  of  these  meet- 
ings were  issued  and  jiosted  to  membersi  of  the  association.  The  call  for  the 
nineteenth  (190"))  annual  convention  was  issued  June  20,  1!X)5,  and  the  pro- 
gramme for  the  convention,  as  arranged  by  the  committee,  November  1. 

In  recognition  of  the  courteous  invitation  of  the  State  University  of  Oi'egon, 
"  in  belialf  of  the  State  of  Oregon  and  the  entire  Northwest."  to  hold  the  nine- 
teenth convention  of  the  association  in  Portland.  Oreg.,  during  the  Lewis  and 
Clark  Exposition,  the  conunittee  entered  into  correspondence  with  the  officers  of 
the  ex'position  and  others  in  Oregon  and  the  Northwest,  but,  after  due  delibera- 
tion, was  convinced  that  it  would  be  inexpedient  to  accept  the  invitation.  It 
was  likewise  found  inexpedient  to  acce]it  a  very  cordial  invitation  to  hold  the 
tonv<'ntion  at  the  University  of  Illinois  at  tlie  time  of  the  installation  of 
President  James  in  October.  At  the  time  the  call  was  issued  for  the  present 
meeting  the  conunittee  was  under  the  apprehension  that  an  extra  session  of  Con- 
gress would  be  called  to  convene  somewhat  earlier,  in  November. 
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The  results  of  tlio  attention  given  liy  the  connnlttee  to  the  several  matters 
referred  to  it  in  siit'cilic  rt'solntlons  of  the  last  annual  (Mtnvention  have  been,  in 
the  main,  connniniicated  to  members  nf  tlu'  association  by  aiipropriate  cir- 
rnlars,  and  somewhat  in  detail.  Copies  of  these  circulai-s  are  hereto  attached 
as  part  of  the  iccord  of  the  work  of  the  committee.  I'.rief  reference  to  these 
matters  may.  therefore,  sullice  at  this  time. 

In  an  intervii'w  with  the  President  of  the  United  States  your  eoinmitte(> 
renewed  the  reipiest  that  had  been  presented  to  him  on  a  former  occasion  in 
iiehalf  of  the  associ^ition,  that,  in  the  ai)pointment  to  the  post  of  Assistant  Sec- 
retary of  Atrricnlture,  then  vacant,  he  would  be  pleased  to  consider  the  desira- 
bilit.v  that  the  incumbent  should  be  one  havint;  knowledire  of  and  sympathy  with 
the  work  of  the  a.icricultural  experiment  stations.  Rec(>ivi>d  most  cordially  by 
the  I'resident.  your  committee  was  informed  that  he  had  borne  in  mind  the 
rei)resentations  previously  ma(h'  to  him  and  had  decided  to  ajipoint  to  the  posi- 
tion I'rof.  W.  M.  Hays,  of  the  Minnesota  Kxiieriment  Station.  As  is  well 
known  to  the  association,  the  appointee  to  this  important  and  res])onsibIe  i)osi- 
tion  is  an  able  worker  in  agricultural  science  and  a  distinguished  member  of 
this  assoeiation. 

After  several  conferences  with  the  Secretary  of  War  and  the  ollicers  of  the 
(Jeneral  Staff  connected  with  the  Army  War  College,  very  desirable  modifica- 
tions of  th«>  regulations  governing  the  detail  of  army  olhcers  to  the  land-grant 
colleges  were  secured.  These  modifications  were  comnnniiciited  to  members 
of  the  association  in  a  circidar  of  date  Aih-II  T.  I'-M).'),  and  are  set  forth  in 
(ieneral  Orders.  No.  1(»1,  of  the  War  I  )eiiartment.  issued  June  2'.),  ]'M)~>\  the 
committee  trusts  they  may  be  satisfactory  to  the  institutions  conci'rned.  The 
committee  wishes  to  record  here  its  grateful  api)reciation  of  the  frankness,  the 
cordiality,  and  the  earnest  desire  to  meet  the  wishes  of  the  association  with 
which  the  committee  was  met  by  the  distinguished  Secretary  of  War  (lion. 
W.  II.  Taft).  the  Chief  of  Staff  ((ieneral  Chaffee  i.  and  the  officers  of  the  War 
College. 

The  committee  made  diligent  effort  and  emiiloyed  every  resource  at  its  <'om- 
mand,  including  personal  solicitation  of  the  Speaker  and  other  intluential  mem- 
bers of  the  House  of  Reprt-sentatives,  to  aid  Hon.  II.  C.  Adams  of  Wisconsin,  in 
securing  consideration  for  his  bill  to  increase  the  animal  ai)propriations  to  the 
exiieriment  stations  in  the  last  session  of  the  Fifty -eighth  Congress,  but  without 
avail.  So  far  as  could  lie  ascertained  but  littl(>  objection  existed  to  the  propo- 
sition on  its  merits,  but  other  considerations  were  represented  as  preventing 
favorable  action  at  the  time.  Mr.  Adams,  who  contiiuied  and  proposes  to  oon- 
linue  his  able  and  energetic  advocacy  of  the  measure,  expresses  his  intention 
to  reintroduce  it  in  the  Fifty-ninth  Congress  (of  which  he  is  a  member),  to 
convene  in  December.  The  committee  reconuneiids  that  the  executive  com- 
mittee be  instructed  to  cooperate  diligently  with  Mr.  Adams  in  his  efforts  to 
secure  increased  annual  api»ropriations  from  the  Federal  Treasury  to  the 
agricultural  experiment  stations  established  luider  the  act  of  1887. 

Similar  effcu'ts  were  made  by  the  connnlttee  in  behalf  of  the  measure  of  Hon. 
Frank  W.  Mondell.  of  INIontana.  to  establish  and  maintain  schools  of  mines 
uiid  mining  in  connection  with  the  land-grant  colleges,  with  similar  result,  and, 
apparently,  for  similar  reasons. 

Your  committee  is  forced  to  the  conviction  that  the  efforts  of  this  associa- 
tion to  bring  the  National  Legislature  to  consider  seriously  the  important 
measures  affecting  the  national  usefulness  of  the  institutions  here  represented, 
should,  in  order  to  be  effective,  Ije  concentrated  at  a  given  time  upon  a  single 
purpose.  There  can  Ite  no  doubt  that  the  increasing  prosperity  and  the  iii- 
creasing  growth  of  industrial  occupations  throughout  the  country  generally 
and  the  undertaking  or  the  supervision  by  the  General  Government  of  great 
works  of  public  utility,  in  which  all  the  States  and  Territories  are  interested, 
such  as  the  irrigation  of  our  arid  lands  and  the  conservation  of  our  forests, 
will  create  a  demand  for  increased  industrial  and  technical  education  and 
research,  which,  in  equity,  the  individual  States  should  not  be  expected  to 
meet  from  their  own  resources,  but  for  which  provision  should  be  made  to  the 
States  from  the  National  Treasury.  It  is  inevitable,  as  it  is  right,  that  addi- 
tional appropriations  of  Federal  funds  should  be  made  to  the  land-grant  colleges. 
lu  due  season  these  claims  should  be  made,  and  doubtless  will  be,  and  it  will 
be  the  legitimate  province  of  this  association  to  initiate  the  appropriate  mea- 
sures for  legislation.  Such  measures,  when  carefully  prepared  and  .judiciously 
presented,  should  be  advocated  with  all  the  power  and  the  influence  of  this 
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association;  but,  in  tlie  opinion  of  the  committee,  oxpevienco  sussests  the 
wisdom  of  concentration  of  effort  upon  some  single  compreliensive,  but  definite, 
proposition,  rather  than  an  attempted  support,  necessarily  weaker,  at  the  same 
time,  of  several  more  specialized  propositions,  however  meritorious  these  in 
themselves  may  be.  This  attitude  of  the  association  would  not  prohibit,  of 
course,  such  indorsement  as  it  might  be  moved  to  give  to  other  specific  mea- 
sures affecting  technical  echication  and  resoarch  initiated  by  wise  statesmen  or 
others.  The  mining-school  l)ill  has  been  l)t'fori>  Congress  for  several  sessions. 
It  is  an  extremely  meritorious  measure  and  has  a  number  of  earnest  advocates. 
If  the  association  should  so  direct,  no  doubt  arrangements  may  be  made  for 
the  introductit)n  of  this  or  a  similar  bill  in  the  next  Congress.  Your  committee 
submits  to  the  association,  however,  in  view  of  the  efforts  which  will  be  re- 
quired in  comiection  with  the  proposition  which  will  be  made  to  increase  the 
appropriations  to  the  experiment  stations,  whether  it  would  not  he  wise  to 
withhold  for  the  present  specific  instructions  to  your  executive  committee  in 
connection  with  the  mining-school  bill  or  similar  measure,  leaving  the  com- 
mittee free  to  concentrate  its  efforts  to  secure  the  passage  of  the  Adams  bill, 
giving,  of  course,  to  the  mining-school  bill,  if  introduced,  such  support  as  may 
be  practicable  or  conditions  may  .iustify.  This  done,  the  association  might, 
and  in  the  judgment  of  the  committee  should,  make  appeal  to  Congress  for 
increased  appropriations  to  the  colleges  for  technical  education  in  general,  with 
greater  hope  of  success. 

Apropos  of  these  suggestions  the  committee  presents  a  communication  re- 
ceived by  it  asking  action  by  this  convention  in  connection  with  a  resolution 
adopted  bv  the  American  Forest  Congress  held  at  Washington,  D.  C,  January 
2-6,  lOO,^,"^  urging  appropriations  by  Congress  "  for  promoting  the  teaching  of 
forestry  and  experiments  in  forestry  in  the  agricultural  colleges  and  experiment 
stations  of  the  United  States." 

The  most  delicate,  and,  in  some  respects,  the  most  important  task  assigned 
your  conunittee  by  the  association  at  the  last  annual  convention  was  embodied 
in  the  following  resolution  :  "  In  order  that  Congress  may  be  properly  informed 
as  to  the  work  of  the  agricultural  experiment  stations  and  its  great  value  to 
agricultural  practice  and  to  promote  satisfactory  relations  between  the  Depart- 
ment of  Agriculture  and  the  experiment  stations,  the  executive  committee  of 
this  association  is  hereby  instructed  to  request  a  hearing  before  the  proper  com- 
mittees of  Congress  for' the  purpose  of  presenting  the  work  and  claims  of  the 
agricultural  experiment  stations,  and  to  continue  conferences  with  the  honoraltle 
Secretary  of  Agriculture  relative  to  cooperation  between  his  Department  and 
the  statil)ns."  In  obedience  to  these  instructions  your  committee  sought  a  hear- 
ing before  the  House  Conunittee  on  Agriculture,  which  was  granted  at  a  special 
session,  January  18.  1905,  most  kindly  and  courteously  arranged  for  by  the  dis- 
tinguished chairman  of  the  committee,  Hon.  James  W.  Wadsworth.  of  New  York. 
The  published  report  of  the  hearing  has  been  distributed  to  members  of  the  asso- 
ciation. It  was  distinctly  understood  that  no  argument  was  to  be  made  for  any 
pending  measures.  The  Adams  bill  had  already  been  favorably  reported  by  the 
conunittee.  Your  conmiittee  was  advised  to  restrict  its  showing  to  the  "  work 
of  the  agricultural  experiment  stations  and  its  great  value  to  agricultural  prac- 
tice." Director  Jordan,  of  the  conunittee.  presented  in  writing  an  able  and 
elaborate  review  of  the  work  of  the  stations.  At  the  suggestion  of  your  com- 
mittee the  honorable  Secretary  of  Agriculture,  the  Assistant  Secretary,  and 
other  officials  of  the  Department  of  Agriculture  were  present  at  the  hearing. 

As  the  members  of  the  association  clearly  understand,  it  has  been  feared  that 
there  might  be  on  the  part  of  Congress  a  growing  tendency  to  underestimate 
the  stations  as  a  factor  in  agricultural  progress  and  to  regard  them  as  occupy- 
ing a  subordinate  position  in  the  field  of  agricultural  research  ;  consequently, 
after  mature  deliberation,  it  was  decided  that  the  i)roi)er  course  in  carrying  out 
your  instructions  was  to  deal  with  the  Itroad  (luestions  of  jiublic  lieiiertt  and 
"public  i)olicy  and  seek  to  estaldish  in  the  congressional  mind  a  certain  jjoint  of 
\iew  as  to  the  relative  importance  of  the  stations  and  as  to  the  wise  distribution 
of  national  aid  to  agricultural  research. 

The  situation,  as  it  impressed  itself  upon  us,  appeared  to  demand,  therefore, 
the  presentation  of  facts  along  two  lines:  (1)  A  somewhat  conqirehensive  re- 
view in  brief  terms  of  what  the  stations  had  alre.ady  acconii)lished  for  practi- 
cal agriculture  as  a  justification  for  enlarged  supi>ort,  and  (2)  a  discussion 
of  the  policy  that  should  be  followed  in  the  development  of  agricultural  re- 
search in  the  United  States,  whether  the  prevailing  one  of  centralization  with 
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an  inoroaso  of  funds  for  the  National  Dopartmcnt  jrroatly  out  of  proportion  to 
tiie  incivast'  of  the  resources  of  tlio  iiulivldual  stations,  thereby  inevitahly 
hrinjiinj?  the  field  of  research,  both  ;;eneral  and  local,  more  and  more  within 
the  scDpe  and  direction  of  the  National  Department,  with  the  couseipient 
minimizing  of  station  influence,  or  whether  the  maintenance  of  the  resoiu'ces  of 
the  stations  in  the  several  States  more  on  a  parify  with  the  resomv-es  of  the 
National  l)ei>artment,  thus  enabling,'  theso  Staft'  institutions  to  sust.-iin  them- 
selves as  tli(>  leadini,'  instruments  of  research  within  their  resj)ective  fields. 

Your  committee  made  the  broad  claim,  which  we  ix'lieve  to  be  aliundantly 
justified  by  facts,  that  the  stations  have  been  and  still  are  the  most  imjiortant 
existinj;  factor  in  aiiricultural  research,  and  strong;  i^rouud  was  taken  in  favor 
of  the  proposition  that  these  institutions  are  the  lo.icical,  economical,  and  most 
efficient  agency  for  the  stud.v  of  the  agricultural  problems  which  are  impor- 
tant in  their  respectivi-  States.  The  iniblished  report  of  the  hearing  is,  in  the 
main,  correct,  although  the  spirit  and  language  of  the  informal  (inestions  and 
answers  ai-e  in  some  instances  inaccurately  reported.  In  reading  that  report 
it  has  unddubtedly  been  made  clear  to  you  that  there  was  on  the  part  of  the 
House  conmiittee  an  ex]»ectation  that  the  statements  of  the  connnittee  would 
be  of  a  somewhat  different  character  from  those  which  were  ]iresented,  and  the 
determination  of  your  connnittee  to  hold  itself  well  within  its  original  pur- 
pose rendered  the  situation  somewhat  delicate  and  dilticult.  Ycmr  connnittee 
firndy  believes  that  the  object  sought  by  the  association  in  directing  the 
request  for  this  hearing  was  full.v  accomplished,  and  the  results  were,  broadly 
considered,  good  and  satisfactory.  It  is  reconnnended  that  the  association  take 
appropriate  action  to  secun>.  if  jiracticable,  the  jiresentation  of  the  claims  of 
the  stations  to  the  prop(>r  consideration  and  support  of  Congress  at  succeed- 
ing sessions  of  that  body. 

Suiise(piently  satisfactory  conferences  were  held  with  the  Secretary,  the 
Assistant  Secretary,  and  other  officials  of  the  Department  of  Agriculture  on  the 
general  subject  of  cooperation  of  the  Department  with  the  stations  in  research 
work.  For  satisfactory  reasons  your  committee  was  led  to  decide  that  it  would 
be  improper  to  wish  to  continue  these  conferences  to  a  definite  conclusion  at 
the  time,  but  it  is  confidently  believed  that  a  mutual  and  cordial  understanding 
of  the  views  and  desires  of  the  stations  and  of  the  Department  of  Agriculture 
in  cooperative  work  has  been  reached. 

In  the  matter  of  the  standing  conunittees  of  the  association  i-eferred  to  your 
committee,  it  is  reconunended  that  this  convention  order — 

(1)  That  the  standing  committees  of  the  association  be  as  follows: 

(a)  On  bibliography. 

(b)  On  methods  of  teaching  in  the  land-grant  colleges. 

(c)  On  graduate  study. 

(d)  On  extension  work. 

(e)  On  experiment  station  organization  and  policy. 

(2)  That  each  committee  shall  consist  of  five  members. 

(.3)  That  the  committees  shall  be  appointed  and  announced  by  the  president 
of  the  association  at  the  concluding  session  of  each  annual  convention. 

(4)  That  the  members  of  the  committees,  when  practical)le  and  unless  the 
president,  for  good  cause,  shall  otherwise  determine,  shall  be  selected  from 
those  in  attendance  upon  the  convention  at  which  the  c-onnnittees  are  api)ointed. 

(5)  That  vacancies  arising  between  conventions  shall  Ije  filled  by  the  com- 
mittee in  which  the  vacancy  has  occurred. 

Your  committee  reports  with  profound  sorrow  and  regret  the  death  during 
the  year  of  President  Henry  II.  Goodell,  of  the  Massachusetts  Agricultural 
College,  one  of  the  founders  and.  until  his  death,  a  member  of  this  association. 
The  peculiar  relations  of  I'resident  Goodell  to  the  association  have  led  your 
committee  to  assign  an  hour  in  the  programme  for  this  convention  to  a  memo- 
rial of  his  life  and  services,  and  it  has  been  fortunate  in  securing  the  consent  of 
President  ^V.  E.  Stone,  of  Indiana,  a  pupil  and  friend  of  President  Goodell,  to 
make  the  leading  remarks.  The  association  will  doubtless  be  moved  to  take 
further  action  to  signify  respect  for  the  memory  of  our  late  distiuguishd  mem- 
ber. 

The  finances  of  the  association  have  been  economically  administered  and  are 
in  satisfactory  condition.  All  obligations  have  been  promptly  met,  and  the 
report  of  the  treasurer  will  show  a  considerable  balance  in  the  treasury. 

Respectfully  submitted  for  the  committee. 

H.  C.  White,  Chainnan. 
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The  report  was  accepted.   (For  discnssion  til"  its  rf'coinmciKlations  see  p.  42.) 
Report  ok  Treasi  kkk. 

The  secretary-treasurer,  .1.  L.  Hills,  of  N'cnnoiit.  sulnuitled  the  following 
financial  statement : 

Report  of  trvasurcr  of  tlic  U!<siwi(itioit,  XoiciiiIk  r  1.  I'Ju'i.  to  XorcniJxr  1).  HKi'i. 

RECEIPTS. 

Received  of  E.  B.  Voorhees,  secretary-treasurer $<;3.'}.  92 

Received,   refund  of  advance  to  joint   agent  Des   Moines 

convention    17.00 

Received,  dues 1.  545.  00 

Total     $2,  195.  92 

EXPENDITURES. 

Executive    committee $1,  095.  45 

Secretary-treasurer,  printing,  postage,  telegrams,  etc 24.40 

Railroad  certificates,  Des  Moines 33.20 

Stenographer,  Des  Moines 28.25 

Wreath,  funeral  President  Goodell —  10.00 

Expense  account.  President  Voorhees,  N.  E.  A.  meeting —  8.  75 

1,  200.  05 

Balance  in  bank  November  14,  1905 995.87 

Joseph  L.  Hills,  Srcrrtary-Trrasiircr. 
The  report  was  referred  to  an  auditing  couuuittee  consisting  of  W.  D.  Gibbs, 
of  New  Hampshire,  and  B.  C.  Buffuni,  of  Wyoming,  which  subseipiently  reported 
as  follows : 

Your  auditing  committee  beg  to  report  that  they  have  examined  the  books  of 
the  treasurer  and  that  all  accounts  have  been  found  correct. 

The  report  was  approved. 

Report  of  the  Bibliographer. 

The  bibliographer,  A.  C.  True,  of  the  Office  of  ExperinuMit  Stations,  sub- 
mitted the  following  report : 

As  has  been  the  custom  for  a  number  of  years,  the  more  important  bibliogra- 
I)hies  on  agricultural  subjects  met  with  during  the  year  have  l)eeii  noted  from 
time  to  time  in  the  Experiment  Station  Record,  ami  have  been  compiled  from 
that  source  to  form  the  basis  of  this  report. 

An  examination  of  the  list  here  submitted  will  show  the  usual  annual  reports 
on  the  literature  and  general  progress  in  animal  diseases,  bacteriology,  chem- 
istry, entomology,  plant  diseases,  sericulture,  zoology,  and  other  general  lines; 
a  few  special  bibliographies  on  such  subjects  as  the  occurrence  of  aluminum 
in  various  ])roducts.  North  American  Fstilaginere,  and  the  loco  weed:  and  a 
considerable  number  of  bibliographies  or  lists  of  references  accompanying  spe- 
cial articles  or  incorjiorated  in  text-books.  Some  of  the  subjects  of  the  last  class 
are  as  follows:  Chemistry  of  proteids,  nitrogen  metabolism  in  plants,  weather 
influences.  i»lant  bri'eding,  formation  of  milk  fat,  soil  bacteria,  citrus  fruits  and 
their  culture,  textile  fibers,  timbers  of  commerce  and  their  identification,  and 
cheese  ripening. 

All  the  general  bibliographies  of  agriculture  noted  in  previous  reports  have 
been  continued  and  a  new  one  on  the  agricultural  literature  of  Belgium  has 
appeared. 

Among  the  bihliogr:i])bies  appearing  in  bulletins  and  rejwrts  of  the  Depart- 
ment of  Agriculture  and  the  experiment  stations  are  those  'on  the  following 
subjects:  Soil   bacteria   and  nitrogen  assimilation,   seed  selection  according  to 
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spocifio  gravity,  a  study  of  reciprocal  crosses,  invisible  micro-organisms,  vitality 
and  gernjination  of  seeds,  the  powdery  mildews,  .Tapant^se  persiunuons,  irriga- 
tion in  nortlu'rn  Italy,  c.-irt'  iif  milk,  ndmciiclature  of  the  apple,  t'.io  n-l.-ilion  of 
bacteria  to  the  tiavor  of  Cheddar  cheese.  tnl)ercnlosis  of  animals,  comparative 
virnlence  of  human  and  bovine  tubercle  l)acilli  for  animals,  i)otato  di.seases. 
reclam.ation  of  Cape  Cod  sand  dunes,  and  relation  of  food  to  the  production  of 
milk  ;ind  bntter  fat  by  dairy  c<»ws. 

The  i>il)liograi)hies  ri'ferred  to  are  more  fully  described  in  the  following  list, 
numbering  !»('.  in  all  : 

P.AKKR.  C.  F.  A  revision  of  American  siphonajitera,  or  fleas,  together  with  a 
complete  list  and  liii)liography  of  the  group.  Proceedings  of  the  United 
States  National  .Museum.  27  (1!)04),  pp.  ,Sr,.V4()0. 

Bakh.\cci.  ().  Sunnnarisclier  I'.ericht  fiber  die  wichtigsten  italienischen  Arbeiten 
auf  dem  (;ei)iete  der.  allgemeinen  Pathologic  mid  i)athologischen  Anatonne, 
erschienen  im  Jahn'  I'.HC'.iA  brief  report  on  the  most  important  Italian 
literature  in  the  Held  of  general  i)athology  and  i)athological  anatomy  for  the 
year  10(«).  Centralblatt  fiir  Allgemeine  Pathologic^  u.  Pathologische  Anato- 
mic, 15  (1004).  No.  1(J-1T,  pp.  »)71-71;H.  This  reitort  contains  a  brief  review 
of  a  large  number  of  Italian  books,  i)amphlets,  and  i)eriodical  articles  on 
general  i)atholog:\-  classified  in  17  sections  .according  to  the  i)arts  of  the  body 
affected  by  different  diseases. 

Bass.  E.  TheraiK'Utische  Leistungen  in  der  Tierheilkunde  wiihrend  der  .Tahre 
1901  und  T.M>2  (A  brief  rejiort  of  veterinary  liti-rature  coiicei-ning  wounds 
for  the  year  l'.»(>l-2(.  Deutsche  Tieriirztliche  Wochenschriri.  12  (l'.Mi4). 
No.  37.  pp.  .'iC)8-371.  A  critical  disiaission  of  the  literature  of  the  suiiject  in 
connection  with  a  bibliography  of  ."»!  titles. 

BAt'MGAKTEX,  I'.  VOX,  and  Tangi..  F.  .Jahresbericht  tilnn-  <Iie  Fortschritte  in  der 
Lehre  von  den  pathogenen  Mikroorganismen.  11)02  (Animal  report  on  prog- 
ress in  the  study  of  ])athogenic  micro-organisms.  1!M)2).  Leipzig:  S.  Ilirzel, 
1904.  1.  Abt..  pp.  ."'.liS.  This  report  contains  extended  bibliographies  relat- 
ing to  pathogenic  bacteria,  fungi,  and  protozoa,  together  with  brief  ab- 
stracts of  the  more  important  articles. 

P.ERLESK,  A.  lllustra/.ione  iconografica  degli  acari  mirmecotili  ( .Myrmecophil- 
ous  acarids).  Kedi.a,  1  (190:5),  No.  2,  pp.  299-474.  A  brief  l)ibliography  of 
the  subject  is  api)eiided  to  the  article. 

BissoN.  E.  Elenco  di  pubblicazioni  attinenti  alia  Bachicoltura,  che  vennero 
fuori  nel  corso  del  190:}-l'.t()4  (List  of  publications  relating  to  sericulture 
issued  during  the  years  190.V]9(»4).  Annuario  della  K.  Stazione  Bacologica 
di  Padova,  32  (1904),  pp.  131-150.  A  list  is  given  of  Iwoks  and  periodical 
articles  on  the  various  lines  related  to  sericulture  as  published  in  different 
languages  during  1903  and  1904. 

Blakeslee.  a.  F.  Sexual  reproduction  in  the  Mucorinere.  Proceedings  of  the 
American  Academy  of  Arts  and  Sciences,  40  (1904),  No.  4.  pp.  205-319.  A 
bibliography  of  the  subject  concludes  the  paper. 

Bodlaxder,  G..  et  al.  Jahresbericht  iiber  die  Fortschritte  der  Chemie  und  ver- 
waiidter  Telle  anderer  Wissenschaften.  1904  (Annual  report  of  the  progress 
in  chemistrv  and  related  parts  of  other  sciences  for  1904).  Brunswick: 
Friedrich  Vi^^weg  &  Son.  1905,  pp.  240. 

BoLTox.  II.  C.  A  select  l)ibliograpby  of  chemistry.  1492-1902,  second  supple- 
ment. Smithsonian  Miscellaneous  Collections,  44  (1904).  No.  1440,  pp.  4G2. 
This  volume  contains  titles  of  books  published  between  1S98  and  1902.  in- 
clusive, under  the  following  heads  :  Bibliography  :  dictionaries  ;  history  ; 
biography:  chemistry,  pure  and  applied;  alchemic-al  literature  in  the  19th 
century  ;  periodicals  ;  and  academic  dissertations. 

BoucHEz.  i'.  Classement  methodiciue  des  travaux.  mcmoires,  articles,  publics 
sur  la  tuberculose  (A  svstematic  list  of  articles  relating  to  tuberculosis). 
Revue  de  la  Tuberculose^  2.  ser.,  1  (1904),  No.  4.  pji.  310-328.  An  elaborate 
list  of  books,  memoirs,  and  periodical  articles  published  during  1904  on 
the  various  phases  of  tuberculosis  of  animals  and  man. 

Brown,  S.  B.  A  bibliography  of  works  upon  the  geology  and  natural  resources 
of  West  Virginia,  from  1704  to  19(^)1.  and  a  cartography  of  West  Mrginia 
from  1737  to  1901.     West  Virginia  Geological  Survey  Bulletin  1,  pp.  85. 

BucHAXAX.  R.  E.  A  contribution  to  our  knowledge  of  the  develoi)meut  of 
Pnoius  (i)iieric(tii(i.  Proceedings  of  the  Iowa  Academy  of  Sciences,  1903, 
pp.  77-93.    A  list  of  28  titles  is  appended. 

Chester.  F.  D.  Soil  bacteria  and  nitrogen  assimilation.  Delaware  Station 
Bulletin  0(i,  pp.  24.     A  list  of  20  references  is  appended. 
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Clark,  V.  A.  Seed  selection  according  to  specific  gravity.  Ne\A-  York  State 
Station  Bulletin  250,  pp.  .'i()7-i25.  A  list  of  the  more  important  works 
relating  to  the  subject  is  a])pended. 

Ci.iNTox,  (i.  I'.  North  American  rstilaginea'.  Proceedings  of  the  Boston  So- 
ciety of  Natural  History,  31,  No.  9,  pp.  321)-529.  A  bibliography  of  over  200 
of  the  more  important  articles  relating  to  the  Ustilaginca'  is  appended. 

CoiiNiiKiM.  O.  Chemie  der  Eiweisskih-per  (The  chemistry  of  proteids).  Bruns- 
wick :  Friedrich  Vieweg  &  Son,  1904,  2.  ed..  pp.  XII  +  315.  The  numerous 
footnote  references  given  constitute  an  extended  bibliography  of  the  sub- 
ject. 

CoNNSTEiN.  \\.  Uber  fermentative  Fettspaltung  (Fermentive  cleavage  of  fat). 
Ergelinisse  der  IMiysiolog-e.  3  (19(»4).  pp.  104-232.  A  bibliography  of  151 
articles  is  given  at  the  beginning  of  the  article. 

CuMMiNGS,  M.  B.  Fertilization  problems:  A  study  of  reciprocal  cropses. 
Maine  Station  Bulletin  104.  pp.  81-100.  A  bibliography  of  32  papers  on 
plant  breeding  is  given. 

CzAPEK,  F.  Der  Stickstoff  im  Stoffwechsel  der  Pflanze  (Nitrogen  metabolism 
in  plants).  Ergebnisse  der  Fhysiologie,  3  (1904),  pp.  30!)  .".:n.  A  bibliog- 
raphy of  81  titles  is  given. 

Darbishire,  a.  D.  On  the  bearing  of  Mendelian  principles  of  heredity  on  cur- 
rent theories  of  the  origin  of  species.  Memoirs  and  Proceedings  of  the 
Manchester  Literary  and  Philosophical  Society.  48  (1904),  pt.  3.  No.  24, 
pp.  19.     A  bibliography  of  the  subject  is  appended  to  the  article. 

Deegexer.  p.  Die  Entwicklung  des  Darmcanals  der  Insecten  wiihrend  der 
Metamorphose  (The  development  of  the  intestines  in  insects  during  meta- 
morphosis). Zoologische  Jahrbiicher.  Abtheilung  fiir  Anatomic  und  Onto- 
genle  der  Thiere,  2o  (1904),  No.  4,  pp.  499-(jTG.  A  brief  list  of  references  to 
the  literature  of  the  subject  is  appended. 

Dexter.  E.  G.  Weather  Influences.  New  York  and  London :  The  Macmillan 
Company,  1904,  pp.  XXXI +280.  A  list  of  08  references  to  the  literature  of 
this  subject  is  given  on  pages  279-281. 

Dietrich,  F.,  et  al.  Bibliographie  der  deutschen  Zeitschriften-literatur  (Bibli- 
ography of  German  periodical  literature).  Leipzig:  Felix  Dietrich,  1905, 
Vols.  XIV,  pp.  377;  XV,  pp.  350.  This  is  a  suliject  and  author  index  of 
original  articles,  mainly  of  a  scientific  character,  published  in  1904  in  about 
4,000  German  periodicals,  pamphlets,  and  newspapers. 

Dorset,  M.  Invisible  micro-organisms.  U.  S,  Department  of  Agriculture, 
Bureau  of  Animal  Industry  Report  1903,  pp.  139-150;  Circular  57,  pp. 
139-150.  A  list  of  20  references  to  the  literature  of  the  subject  is  appended 
to  the  article. 

Dunstax,  W.  K.  Kepoi-t  on  cotton  cultivation  in  the  British  Empire  and  in 
Egyi)'t.  London :  Darling  &  Son.  Ltd.,  1904.  pp.  40.  A  list  of  references  to 
the'  literature  of  cotton  and  its  cultivation  is  appended. 

DuvEL,  J.  W.  T.  The  vitality  and  germination  of  seeds.  U.  S.  Department  of 
Agriculture,  Bureau  of  Plant  Industry  Bulletin  58,  pp.  90.  A  list  of  52 
references  to  the  literature  of  the  subject  is  given. 

Dye,  L.  Les  parasites  des  Culicides  (The  parasites  of  Culicidjip).  Archives  de 
Parasitologie,  9  (1904).  No.  1,  pp.  5-77.     A  brief  bibliography  is  appended. 

Felt,  E.  P.  Mosquitoes  or  Culicidiie  of  New  York  State.  New  York  State 
:\Iuseum  Bulletin  79,  pp.  241-400.  A  bibliograiihy  containing  the  more 
important  references  to  American  species  of  mosquitoes  is  appended  to  the 
bulletin. 

,  and  JouTEL.  L.  H.     Monograph  of  the  genus  Saperda.     New  York  State 

:\Iuseuni  Bulletin  74,  pp.  80.  References  are  given  to  the  literature  of  the 
species  of  this  genus. 
Fort,  II.  Der  Obstbau  im  Tiitigkeitsgebiete  der  bojnn.  Sektion  des  Landeskul- 
turrates  fiir  das  Kiinigreich  BfUnncn  (Fruit  culture  in  Bohemia).  Prague: 
Anton  Purkrabek.  19()4.  pp.  ;'.9.  A  bil)liograi)hy  of  ."8  papers  on  Bohemian 
fruit  culture  is  given. 
Fruwirth.  C.  Die  Ziichtnng  der  landwirtschaftlichen  Knlturjiflanzen  (The 
breeding  of  agricultural  plants).  P.erlin  :  I'aul  Parey.  T.Mt5.  vol.  1.  2.  rev. 
ed.,  pp.  XVIII-f.345.  A  bibllograiihy  of  59  works  and  articles  and  31 
periodicals  cited  in  the  book  is  given. 

.'.     Referate  iiber  neuere  Arbelten  auf  dem  (Jebiete  der  PHanzenziichtung 

(References  to  recent  work  on  i)lant  breeding).  Journal  fiir  Landwirt- 
schaft.  52  (1904),  No.  3.  pp.  209-290.  References  are  given  to  31  recent 
articles  on  plant  breeding  in  couuectioii  with  dififereut  crops. 
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(Jlinka.  K.  Lati'ritos  et  "  teriw  ross.-v "  des  n'sions  iropiquos  et  sous-tropi- 
(lues  et  tcrres  aii;il(>f;i(ines  sous  les  latitudes  teiiiiK'ives  (  Laterites  and  red 
soils  of  tropical  aud  subtropical  latitudes  and  allied  soils  of  temperate 
latitudes).  I'oclivovyedenie  |  I'edoloKiel,  ."i  (1!)0;'>),  No.  o,  pi).  2;ir)-2(i4.  A 
list  of  ")()  titles  is  j,'iven. 

GoGiTiDSE.  S.  Voni  t'l)er.i;anjr  des  Xahrunjisfettes  In  die  Milch  ( The  transfor- 
mation of  food  fat  into  milk  fatt.  Zeitschrift  fiir  r.iolosie.  Id  (1!)(>.">).  Xo. 
.'5,   pp.   4(>.">— iLMl.     \   hililini^raphy   is   ajipended. 

GoLDHKiUi.  .v.  Teller  die  Fortschritte  auf  deni  (Jehiete  der  ("liemie  des  Wassers, 
sowie  der  natiirlichen  und  kiinstlichen  Mineral\viiss<>r  (A  review  of  prog- 
ress in  the  chemistry  of  waters,  especially  natural  and  artificial  mineral 
waters).  Chenuker  Zeitun.ir.  12S  (l!)(t4).  No.  77.  i)p.  ()OS-012).  A  review  of 
investigations  on  this  subject  containing  184  references  to  articles  which 
appeared  during  1!)(»2  and  T.to;',. 

Gos.SMAN.N.  Die  chronisclu'  reriarthi'itis  Tarsi  des  I'ferdes  (Chronic  jieriar- 
thritis  tarsi  of  horses).  INIonatshefte  fiir  jiraktische  Thierheilkunde.  15 
(l!Mt4),  No.  9-10.  pp.  :i.sr)-417.  A  critical  review  of  the  literature  of  the 
subject  in  comiection  with  a  brief  bibliography. 

Grips,  W.,  (JLAdK,  F.,  and  .XiKiiKui.i:.  (".  Die  Sclnveineseuche  (Swine  plague). 
Fortschritte  der  Veteriniir-llygiene.  2  (10(14).  Xos.  1.  pi*.  ."i-lS ;  2.  \)\). 
49-73;  :?,  pp.  82-107;  4,  pp.  iv.i-VAT,.  A  brief  list  of  references  to  the  lit- 
erature of  the  subject  is  appended. 

IlAL.STEn.  B.  I).,  and  Kelsey.  J.  A.  The  i)owdery  nuldews.  Xew  Jersey  Sta- 
tions Keport  lOO.'i,  pp.  ~}\7-r>lMi.  A  list  of  34  references  to  the  literature  of 
the  subject  is  api)ended  to  the  article. 

Henneguy,  L.  F.  Les  insectes  (Insects).  Paris:  Masson  &  Co..  1004,  pp.  804. 
The  literature  of  various  subjects  in  entomology  is  briefly  reviewed  and  a 
bibliograi»h.v  of  (52  jiages  is  included  in  the  volume. 

IIiLGKR,  A.,  Dietrich,  T.,  et  al.  .Tahresbericbt  iiber  die  Fortschritte  auf  dem 
Gesamtgebiete  der  Agrikultur-Chemie.  190.".  (Annual  report  of  the  prog- 
ress in  agricultural  chendstry,  190;'.).  Berlin:  Paul  Parey,  1904,  pp. 
XXXVI -f(j(n. 

IIi.ne,  J.  S.  Tabanidu'  of  the  western  I'nited  States  and  Canada.  Ohio  State 
University  Bulletin,  8.  ser.,  Xo.  3.") ;  reprinted  from  Ohio  Naturalist,  5 
(1904),  pp.  217-249.  Bibliographical  references  are  given  to  the  species 
treated. 

HoHL.  J.  Sur  quelques  bacteries  du  sol  et  leur  importance  pour  I'agriculture 
(On  some  soil  bacteria,  and  their  importance  in  agriculture).  Annuaire 
agricole  de  la  Suisse.  5  (1904).  No.  (5.  pp.  201-228.  Xumerous  references 
to  the  literature  of  the  subject  are  given  in  footnotes. 

Hume,  H.  H.  Citrus  fruits  and  their  culture.  .Jacksonville,  Fla. :  The  II.  and 
W.  B.  Drew  Co.,  1904.  pp.  XXII  +  597.  A  list  of  44  references  to  the 
literature  of  the  subject  is  given  on  pages  .j57-5(;2. 

,  and  Heimer,  F.  C.     Japanese  persimmons.     Florida  Station  Bulletin  71, 

pp.  G8-110.  A  list  is  given  of  4(3  references  to  American  literature  relating 
to  the  Japanese  persimmon. 

Jaccard,  p.  Les  Mycorh.vzes  et  leur  role  dans  la  nutrition  des  essences  fore- 
stieres  (Mycorrhiza  and  its  role  in  the  nutrition  of  forest  trees).  Journal 
Forestier  Suisse,  1904.  Xo.  2-3,  pp.  30.  A  bibliography  is  given  of  the 
principal  works  relating  to  this  subject. 

Janasz,  S.  Beschreibung  einiger  Zuckerriibenrassen  (Description  of  several 
types  of  sugar  beets).  Mitteilungen  der  Landwirtschaftlichen  Institute 
der  Kr.niglichen  I'niversitiit  Breslau.  2  (1904).  Xo.  5,  pp.  91:3-970.  A  list 
of  42  references  to  the  literature  of  the  subject  is  appended  to  the  article. 

Kellerman,  W.  a.  Journal  of  Mycology,  index.  Journal  of  Micology,  10 
(19((4),  Xo.  74.  pp.  289-392.  An  index  to  the  first  10  volumes  of  this 
journ;il. 

Klemaiin.  H.  Die  wirtwechselnden  Rostpilze  (Hetercecious  rust  fungi).  Ber- 
lin :  Borntraeger  Bros.,  1904,  pp.  XXXVII  -f  4-47.  This  includes  extended 
bibliographies. 

Krarup,  a.  V.  Nogle  Unders0gelser  over  Nedarvning  og  Variabilitet  hos  Havre, 
med  sjprligt  Hens,vn  til  Muligheden  af  at  isolere  fedtrige  Typer,  der  egner 
sig  til  Ilavregrvnsfabrikation  ( Some  investigations  of  transmission  and 
variability  in  oats,  with  special  reference  to  the  possibility  of  isolating  t.vpes 
high  in  fat  adapted  to  the  manufacture  of  shelled  oats).  Copenhagen: 
Aug.  Bang,  1903,  pp.  70.     A  bibliography  of  17  references  is  appended. 
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tvRfGER,  r.  Untersr.cluingen  iiber  den  Giii-telsehorf  dor  Znckerriibeii  (Investi- 
Kiitiiius  on  the  zonal  scab  of  l)eels).  Arl)eiten  ans  der  Kiologiscben  Abteil- 
nnu;  fiiv  Land-  und  L\)rst\virtschart  am  Kaiserlichen  Gesundheitsamte,  4 
(li)(i4),  No.  3,  pp.  254-318.  A  bibliography  of  02  titles  is  appended  to  the 
article. 

Langstkin,  L.  Die  Kohlehydratbildnng  aus  Eiweiss  (Formation  of  carbohy- 
drates from  protein).  Ergel)nisse  der  Physiologie,  :'>  (l!»<t4),  pp.  -i'VA-im. 
A  bibliography  of  84  articles  is  given. 

LANCiwoKTHY,  C.  F.,  and  Austen.  I'.  T.  The  occurrence  of  alnniiulum  in  vege- 
table i)rodiK'ts,  animal  products,  and  natural  waters.  New  York :  .Tohn 
Wiley  &  Sons  ;  London  :  Chapman  &  Hall,  Ltd..  1904.  pp.  V  +  1G8.  A  bibliog- 
raphy of  (>T1  references  to  reports  on  the  occurrence  of  aluminium  in  the 
various  products  nameil. 

Leidy,  -T.  Researches  in  helminthology  and  parasitology.  Smithsonian  Mis- 
cellaneous Collections,  4(5,  No.  1477,  pp.  1-281.  Bibliography  and  abstracts 
of  the  publications  of  Joseph  Leidy  are  given. 

Lucas,  K.  Bericht  iiber  die  wissenschaftlichen  Leistungen  im  Gebiete  der 
Entomologie  wilhrend  des  Jahres  1900  (Report  on  scientific  work  in  the 
field  of  entomology  during  1900).  Archiv  fiir  Naturgeschichte,  67  (1904), 
II,  No.  2,  2.  half,  pp.  289-944.  An  extensive  bibliography  of  literature 
relating  to  Ilymenoptera  and  Lepidoptera  published  during  the  year  1900. 

LuGiNGER.  J.  Streptothricheen  als  Ursache  von  Endocarditis  beim  Rind  (Strepto- 
thrices  as  the  cause  of  endocarditis  in  cattle).  Monatshefte  fiir  Praktische 
Thierheilkunde,  15  (1904),  No.  7-8,  pp.  289-.33G.  The  literature  relating  to 
the  bacteriology  of  endocarditis  in  animals  and  man  is  critically  reviewed 
in  connection  with  a  brief  bibliography. 

Mc  \LPiNE  D  Native  or  Blackfellows's  bread.  The  .lournal  of  the  Department 
of  Agriculture  of  Victoria,  2  (1904),  No.  10,  pj..  1012-lo2(i.  A  list  of  20 
references  to  the  literature  of  the  subject  is  appended. 

Matthews,  J.  M.  The  textile  fibers :  Their  physical,  microscopical,  and  chemi- 
cal properties.  New  York  :  John  Wiley  &  Sons ;  London  :  Chapman  &  Hall, 
Ltd.,  1904,  pp.  YII  +  288.  A  bibliography  of  75  references  to  the  literature 
of  the  subject  is  given  in  an  appendix. 

Mayer,  P.  Zoologischer  Jahresbericht  fiir  1903  (Zoological  Yearbook  for  1903). 
Berlin:  R.  Friedliinder  &  Son.  1904,  pp.  YIII+.".9r,.  Detailed  bibliographic 
lists  relating  to  the  various  groups  of  animals.  The  more  important  pub- 
lications under  each  group  are  briefly  abstracted. 

Mead,  E.  Irrigation  in  Northern  Italy,  I.  U.  S.  Department  of  Agriculture, 
Ottice  of  Experiment  Stations  Bulletin  144,  pp.  100.  A  bibliography  con- 
taining references  to  100  of  the  more  important  works  relating  to  Italian 
irrigation  is  given  on  images  17-23 

Meyer,  R.,  et  al.  Jahrbuch  der  Chemie  (Yearbook  of  chemistry).  Brunswick: 
Friedrich  Viewig  &  Son.  1904,  vol.  13,  pp.  VII+000.  A  biographical  and 
bibliographical  review  of  the  more  important  advances  in  pure  and  applied 
chemistry  during  the  year  1903. 

Michniewicz,  a.  R.  Die  LcJsungsweise  der  Reservestoffe  in  den  ZellwJinden 
der  Samen  bei  ihrer  Keimung  (The  solution  of  reserve  material  in  the  cell 
walls  of  seed  during  germination).  Sitzungsberichte  der  Kaiserlichen 
Akademie  der  Wissenschaften  [Vienna],  IMathematisch-Naturwissenschaft- 
liche  Klasse,  112  (1903),  No.  4-7,  pp.  48.3-510.  A  brief  bibliography  is 
appended. 
Morse,  M.  Batrachians  and  reptiles  of  Ohio.  Ohio  State  University  Bulletin, 
8.  ser..  No.  18,  pp.  91-144.  Bibliographic  references  are  given  to  the  species 
known  to  occur  within  the  State. 
Nedokvociiavev,  N.  Uber  die  Speicherung  und  Reduction  der  Nitrate  in  den 
Pflanzen  (Conditions  of  accumulation  and  reduction  of  nitrates  in  plants). 
Izvyestiya  Moskovskagho  ScrskokhozyaistviMniagho  InstTtuta  |  Annales  de 
rinstitut  Agronomi(iue  de  Moscoul,  10  (1904),  No.  1.  pp.  2.17-347.  A  bibli- 
ography including  127  titles  is  ai)i)ended. 
Neuberg,  C.  Die  I'hysiologie  der  Pentosen  und  der  (Jlukuronsiiure  (The  physi- 
ology of  pentoses  and  gluconic  acid).  Ergebnisse  der  Pliysiologie.  3  (1904), 
pp.  37.3-4.52.  A  bibliography  of  292  titles  is  given. 
Niciioi.i.s.  A.  (i.  An  experimental  study  on  the  effect  of  the  blood  sera  of 
normal  and  immunized  goats  in  modifying  the  progress  of  tulierculous 
infection.  Proceedings  and  Transactions  of  the  Royal  Society  of  Canada, 
2.  ser.,  9  (1903),  IV,  i)p.  .3-32.  A  list  of  120  references  to  the  literature 
of  serum  treatment  of  tuberculosis  is  appended  to  the  article. 
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Opitz.  K.  rntorsuc'lnmson  iibor  BewurzoUuiK  uixl  P.pstockung  oiniser  Gctroi- 
(lesorten  ( Iiivostij;:iti(ins  <tn  tlio  rootiiif:  and  tilloriiij:  of  grains).  Mlttoi- 
luiiKi'ii  der  Laiulwirtschaftlk-lien  Iiistituto  dor  K<)nii,'liclieu  Universitiit 
lirt'slau.  2  (1!M)4).  No.  4,  pp.  74'.>-Sl(;.  Nuiiu'i-ous  footnote  references  are 
given  and  a  l)il)lio,i;rapli.v  of  78  titles  is  apix-nded  to  the  article. 

Ottavi,  E..  M.\rks(  ai.ciii.  A.,  et  al.  Biltlio^raphia  agrononiica  universalis. 
C'asale:  Ottavi  Ums..  1!)()4.  No.  (i.  pit.  8!>-l!»'J.  This  is  a  continuation  of  the 
general  agricultural  hihliograpliy  noted  in  itrevious  reports.  The  number  of 
articles  noted  has  reached  :>.TS<;. 

Tearsox.  H.  a.  Syilahns  of  illustrated  lecture  on  the  care  of  milk.  U.  S. 
Department  of  Agriculture,  OtHce  of  Experiment  Stations,  Farmers'  Institute 
Lecture  1.  pp.  1-.  References  to  recent  literature  of  this  subject  are 
appended. 

Phillips,  W.  F.  R..  and  Ki.mhali,.  II.  II.  Recent  papers  Itearing  on  meteorology. 
U.  S.  Department  of  Agriculture,  Weather  Bureau,  Monthly  Weatlu>r  Re- 
view,  ;12    (1!MI4).  i.p.  ••>.  <■«•"'>.  l-<>.  1T4,  227,  27.".,  .•idS,  :?(;il.  414,  4(il,  ."'>(t2,  r>r>-2. 

Popper,  R,  t'ber  die  Formelemente  des  ('olostrums,  ihre  Entstehung  und 
Bedeutung  (On  the  foi-med  elements  of  colostrum,  their  origin  and  signifi- 
cance). Archiv  fiir  die  (Jesannnte  Physiologic  des  Menschen  und  der 
Thiere.  Ki.l  (li»04~l.  No.  11-12.  i)|>.  .".7:!-<il."..  A  biltliograjihy  is  ai»i»ended  to 
the  article. 

Ragan,  W.  II.  Nomenclature  of  the  ajiple;  a  catalogue  of  the  known  varieties 
referred  to  in  American- publications  from  1804  to  1004.  U.  S.  Department 
of  Agriculture,  I'.ureau  of  Plant  Industry  Bulletin  Hf!,  pp.  383.  A  bihliog- 
raiihy  of  the  literature  considted,  comitrising  233  ])apers,  is  appended. 

Richards,  Ellen  II.,  and  Woodman,  A.  (I.  Air,  water,  and  food  from  a  sanitary 
standiM)int.  New  York  :  John  Wiley  &  Sons  ;  Eondon  :  Chapman  &  Hall.  Ltd., 
1004,  2.  ed.,  rev.  and  enl..  i)p.  2(>2.  A  list  is  given  of  some  of  Ihc  more 
important   works   bearing  on   the  subjects   treated. 

Rogers.  E.  A.  The  relation  of  bacteria  to  tlie  tlavoi's  of  Cheddar  cheese.  U.  S. 
Department  of  Agriculture,  P.ure.-iu  of  .\nimal  Industry  Bulletin  <J2,  ]^]).  38. 
The  appended  bitdiography  furnishes  references  to  21  articles  used  in  this 
review. 

Salmon,  D.  E.  Some  observations  on  the  tuberculosis  of  animals.  U.  S.  Depart- 
ment of  Agriculture.  Bureau  of  Animal  Industry  Report  100.3,  pp.  (;0-88.  A 
list  of  .30  references  to  the  literature  of  this  subject  is  appended  to  the 
article. 

Sayre,  L.  E.  Bibliography  of  the  loco  weed.  Transactions  of  the  Kansas 
Academy  of  Science,  10  (1903-4).  pp.  104-107.  A  bibliography  of  articles 
relating  to  the  loco  weed. 

Schenke,  Y.  Phosphorsaurer  Kalk  als  Futterbeigabe  (Calcium  phosphate  as  a 
part  of  a  ration).  Die  Eandwirtschaftlichen  Yersuchs-Stationen,  58  (1003), 
No,  3—4.  pp.  201-312.  The  article  includes  a  list  of  .IG  references  to  the 
literature  of  the  subject. 

ScHWEiNiTZ.  E.  A.  DE.  DORSET.  M..  aud  ScHROEDER.  E.  C.  I'^xperimcnts  concern- 
ing tuberculosis.  II,  The  comparative  virulence  of  human  and  bovine 
tubercle  bacilli  for  some  large  animals.  I".  S.  Dejiartment  of  Agriculture, 
Bureau  of  Animal  Industry  Bulletin  ,52.  ])t.  2.  pp.  100.  A  brief  bibliography 
of  the  subject  Is  appended. 

Seligmann,  E.  Ueber  den  Einfluss  einiger  Aldehyde,  besonders  des  Formalins, 
auf  die  Oxydationsfermente  der  Milch  und  des  (iunnni  arabicums  (On  the 
influence  of  certain  aldehydes,  especiall.v  formaldehyde,  on  the  oxidizing 
ferments  in  milk  and  gum  arable) .  Zeitscbrift  fiir  Hygiene  und  Infections- 
krankheiten,  50  (1005),  No.  1,  pp.  97-122.    A  bibliography  is  appended. 

Smith.  T..  and  Reagh,  A.  L.  The  agglutination  affinities  of  related  bacteria 
parasitic  in  different  hosts.  Studies  from  the  Rockefeller  Institute  for 
:\Iedical  Research.  1  (1004).  Art.  12;  reprinted  from  .Tournal  of  Medical 
Research.  0  (1903).  No.  3.  pp.  270-,300.  A  bibliography  of  about  20  publica- 
tions relating  to  the  subject  completes  the  paper. 

Stazzi,  p.  II  corpuscolo  di  Negri  e  la  diagnosi  rapida  della  rabbla  (Negri's  cor- 
puscle and  the  rapid  diagnosis  of  rabies).  La  Clinica  Yeterinaria  [Milan], 
27  (1004),  Nos.  42,  pp.  240-254;  44.  pp.  201-205;  40,  pp.  273-277.  A  brief 
list  of  references  to  the  literature  of  the  subject  is  appended. 

Stewart,  F.  C,  aud  Eustace,  H.  J.  Syllabus  of  illustrated  lecture  on  potato 
diseases  and  their  treatment.  U.  S.  Dei.artment  of  Agricultui'e,  Office  of 
Experiment  Stations,  Farmers'  Institute  Lecture  2,  pp.  30.  A  list  of  47 
references  is  appended. 
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Stiles,  C.  "W..  and  Hassall.  A.  Index-catalogue  of  medical  and  veterinary 
zoology-  r.  S.  Dejiartment  of  Agriculture.  Bureau  of  Animal  Industry  Bul- 
letin :59,  pts.  7-1  ;i.  pp.  511-!)5U.  These  parts  of  this  bulletin  include  authors 
whose  names  begin  with  the  letters  (J  to  K,  inclusive. 

Stoklasa,  J.,  ET  AL.  Ueber  die  Isolierung  garungserregender  Enzyme  aus  Kuh- 
milch  (On  the  isolation  of  fermentative  enzyms  from  cows"  milk  I.  Zeit- 
schrift  fiir  das  Landwirtschaftliche  Yersuchswesen  in  Oesterreich,  7  (10<14), 
No.  11,  jtp.  7r):j-774.    A  list  of  aliout  :>(i  references  is  appended. 

Stoxe,  II.  The  timbers  of  connuerce  and  their  identification.  London  :  William 
Rider  &  Son,  Ltd.,  pp.  XXXVIII+311.  A  bibliography  of  132  references  to 
the  literature  of  the  sultject  is  given. 

Teichert.  Bakteriologisch-chemische  Studien  iiber  die  Butter  in  der  Provinz 
I'osen  mit  besonderer  Beriicksichtigung  der  Tuberkelbacillen  (Bacteriolog- 
ical and  chenncal  studies  of  the  butter  in  the  Province  of  Posen,  with  espe- 
cial reference  to  the  tubercle  l)acillus).  Inaugiu-al  Dissertation.  University 
of  Jena,  1004.     A  l)ibli()graphy  of  the  subject  is  included. 

Yandevelde,  a.  J.  J.  Repertoire  des  travaux  publics  sur  la  composition,  I'ana- 
lyse  et  les  falsifications  des  denrees  alimentaires  pendant  I'annee  1003 
(Review  of  the  literature  of  composition,  analysis,  and  adulteration  of  foods 
for  the  year  1003).  Separate  from  Bulletin  du  Service  de  Surveillance  de 
la  Fabrication  et  du  Commerce  des  Denrees  Alimentaires.  1004.  pjx  101. 
This  contains  725  references  and  is  the  fourth  volmne  on  this  subject. 

Yoss.  W.  i'ber  die  durch  Pfropfen  herbeigefiihrte  Symbiose  einiger  Yitisarten. 
ein  ^'ersuch  zur  Lfisung  der  Frage  nach  dem  Dasein  der  Pfrophhybriden 
(The  symbiosis  of  grape  species  in  gi-afting;  an  experiment  for  the  solution 
of  the' question  of  the  existence  of  graft  hybrids).  I>andwirtschaftliche 
Jahrbiicher,  33  (1004),  No.  6.  pp.  0(!1-006.  A  bibliography  of  .")6  papers  on 
the  subject  is  included. 

Waele.  II.  de.  SroG.  E..  and  Yandevelde.  A.  J.  .J.  Sur  I'obtention  de  lait  cru 
sterile  (Obtaining  raw  sterile  milk).  Centralblatt  fiir  Bakteriologie,  Para- 
sitenkunde  u.  Infektionskrankheiten,  2.  Abt..  13  (1004),  No.  1-3.  pp.  .30-35. 
A  list  of  21  titles  is  appended  to  the  article. 

Weber.  S.  Fber  die  Beeinflussung  des  Stoffwechsels  durch  einige  pharmakolo- 
gisch  wichtige  Stoffe  (The  influence  of  active  pharmacological  principles 
on  metabolism).  Ergebnisse  der  Physiologie,  3  (1904).  pp.  2.33-280.  A 
bibliography  of  550  articles  is  given. 

Westgate.  J.  M.  Reclamation  of  Cape  Cod  sand  dunes.  U.  S.  Department  of 
Agriculture.  Bureau  of  Plant  Industry  Bulletin  65,  pp."  38.  The  bulletin 
concludes  with  a  brief  bibliography  of  the  literature  relating  to  the  subject. 

Winkler.  W.  L>er  gegenwiirtige  Stand  der  Klisereifungsfrage  (The  present 
status  of  the  question  of  cheese  ripening).  Centralblatt  fiir  Bakteriologie, 
Parasitenkunde  u.  Infektionskrankheiten,  2.  Abt.,  12  (1004),  No.  4-5,  pp. 
97-105:  0-10,  pp.  273-280.  A  review  of  the  literature  of  this  sul)ject  with 
an  appended  bibliography  of  51  articles. 

W^OLL,  F.  W.  On  the  relation  of  food  to  the  production  of  milk  and  butter  fat 
by  dairy  cows.  Wisconsin  Station  Bulletin  110,  pp.  85.  A  list  of  151  ref- 
erences is  given  in  an  appendix  to  this  Imlletin. 

Bibliographie  agricole  Belge.  (Agricultural  bibliography  of  Belgium).  Brus- 
sels: J.  Yandervorst,  pp.  170.  This  is  the  first  part  of  a  l)ibliography  of 
Belgian  agricultural  literature,  and  includes  all  books,  pamphlets,  and 
articles  of  more  than  10  pages  which  have  appeared  since  1880.  Lists  of 
the  publications  of  the  Belgian  Department  of  Agriculture  and  of  the  prin- 
cipal agricultural  journals  of  Belgium  are  appended. 

Bihliogkapiiie  der  Deutschex  xaturwissexschaftlichex  Lttteratur  (Bibli- 
ography of  German  scientific  literature).  Berlin:  Hermann  Paetel.  1004, 
vol.  5,  Nos.  25-38,  pp.  785-1240. 

International  Catalogue  of  Scientific  Literature,  second  annual  issue. 
D_Chemistrv.  1004.  Oct..  pp.  YIII-t-l(t02:  F— Meteorology.  1004,  Sept..  pj). 
YIII+200;  i^-General  Biology,  1004,  June,  pp.  YIII  +  12(»;  M— Botany, 
1004.  December,  pp.  YIII-flll4:  Q— Physiology.  1004.  July.  pt.  1,  pp. 
Vni-|-(!20 :  pt.  2.  i)p.  (■)21-13('.().  These  volumes  consist  of  author  and  subject 
indexes  to  the  literature  of  the  subjects  mentioned. 

A.  C.  True.  In  this  connection  I  desire  to  call  attention  to  the  fact  that  the 
Office  of  Experiment  Stations  wishes  to  keep  up  to  date  its  collection  of  books 
written  by  college  and  station  officers.     As  the  re.sult  of  the  St.  Louis  Exposi- 
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tion  we  have  now  n  <iuitt'  complete  i-ollectioii.  pretty  well  up  to  date,  but  as  you 
are  publishing'  books,  be  sure  to  remember  the  Office  of  Experiment  Stations  and 
its  eolleetion. 

The  report  of  the  biidiojiraiiher  was  aceei>ted. 

I'm  FORM  Fektilizeb  and  Feeding  Stuff  Legislation. 

H.  J.  Wheeler,  of  Rhode  Island,  ehairman  of  this  committee,  submitted  the  fol- 
lowing report : 

Your  committee  begs  to  report  that  duriuf,'  the  past  year  reque.sts  have  been 
received  from  several  States  where  feediny-stuff  legislation  was  either  pending 
or  anticipated  for  suggestions  concerning  such  acts.  In  all  such  cases  the  atten- 
tion of  imiuirers  has  been  directed  to  the  points  of  uniformity  already  adopted 
and  reconnnended  by  this  association. 

Since  the  last  report  concerning  the  efforts  to  secure  uniformity  in  fertilizer 
laws,  the  law  of  the  State  of  New  York  has  been  modified,  conforming  in  its 
chief  features  to  the  existing  reconnnendations  of  this  association  and  of  the 
Association  of  Official  Agricultural  Chemists.  The  State  of  Tennessee  is  also 
reported  to  have  passed  a  new  act  based  upon  these  reconnnendations  l)Ut  with 
some  modifications.  It  is  reported  from  Florida  that  the  law  of  that  State, 
which  was  amended  in  1901,  l>ased  upon  the  reconnnendations,  has  been  found 
to  be  a  vast  improvement  upon  the  former  act. 

A  new  fertilizer  law  was  passed  by  the  State  of  Kansas  in  1903  which  differed 
in  many  essential  details  from  the  association's  reconnnendations  and  which  has 
been  officially  recognized  in  that  State  as  capalile  ()f  much  improvement. 

It  will  be  recalled  that  in  a  former  report  it  was  shown  that  the  reconnnenda- 
tions have  already  been  largely  adopted  in  recent  modification  of  the  laws  of  a 
consideralile  numi)er  of  the  States.  Nevada.  Wyoming.  New  Mexico,  Colorado, 
Minnesota.  Arizona.  Oregon.  Nebraska,  and  Ftah  are  reported  to  have  no  fertil- 
izer laws.  Inquiries  have  nevertheless  been  received  from  Utah  and  Colorado 
concerning  the  recommendations  of  this  association,  indicating  that  the  matter 
is  already  coming  under  consideration  in  that  State. 
Respectfullv  submitted. 

II.  J.  Wheeler. 
Chas.  D.  Woods. 
E.  II.  .Ienkins, 
M.  A.  Scovell, 
H.  P.  Artvisby, 

Committee. 
The  report  was  accepted. 

On  motion  of  J.  L.  Hills,  of  Yermont.  delegates  and  visitoi's  in  attendance  at 
the  convention  of  the  Association  of  State  Universities  were  admitted  to  the 
privileges  of  the  floor. 

Report  of  Committee  on  Methods  of  Seed  Testing. 

The  following  report  was  read  by  the  secretary : 

The  standing  committee  on  methods  of  seed  testing  begs  to  report  that,  since 
the  adoption  bv  your  association  of  the  revised  rules  for  seed  testing,  nothing 
on  the  subject" has  called  for  the  attention  of  this  committee,  or  for  report  to 
the  association. 

Respectfully  submitted  for  the  committee. 

E.  H.  .Ienkins,  Chairman. 

The  report  was  accepted. 

Forestry  in  Land-Grant  Institutions. 

S.  B.  Green,  of  Minnesota,  offered  the  following  resolution  : 

Whereas  the  forests  of  thisi  country  are  fast  disappearing,  and  little  or  no 
attention  is  being  paid  to  their  renewal ;  and 

Whereas  the  development  of  this  country  is  seriously  threatened  by  a  shortage 
in  timber  supplv  :  Therefore  be  it 

Resolved  hy  the  Association  of  American  Agricultural  Collepes  and  Experi- 
ment Stations  in  convention  assembled.  First.  That  the  national-forestry  policy 
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of  this  country  should  include  provision  for  education  and  experimentation  in 
forestry  by  tile  aj;ricultui-al  colleges  and  experiment  stations  of  tlie  different 
States  and  Territories. 

Second.  That  the  Congress  of  the  T'uited  States  I)e  asked  to  ap])ropriate 
adequate  sums  for  the  promotion  of  forest  education  and  experimentation  in 
the  agricultural  colleges  and  experiment  stations  of  the  United  States. 

Third.  That  the  executive  conunittee  of  this  association  l)e.  and  is  hereby, 
directed  to  prepare  a  suitable  bill  with  this  purpose  in  view,  and  strongly 
urge  its  passage  by  Congress  at  its  forthcoming  session. 

The  resolution  was  referred  to  the  executive  conunittee.  (For  further  action 
see  p.  53.) 

IXSTKrcTIOXS     TO     THE      EXECUTIVE^  COMMITTEE     REG.\RniNCi      CONGRESSIONAL 

LKfilSI-ATION. 

G.  W.  Atherton.  of  rennsylvania.  offered  the  following  resolution: 

Rf'Kolrcd.  That  the  executive  committee  be,  and  hereby  is.  instructed  to  use 
its  best  efforts  to  promote  the  passage  of  the  Adams  bill,  and  also  to  give  such 
assistance  to  the  Mondell  bill  as  in  its  judgment  may  l)e  advisable  and  as  cir- 
cumstances may  justify. 

G.  W.  Atherton.  The  resolution,  I  hope,  is  plain  enough  to  explain  its  own 
purpose  and  purport,  which  is  to  concentrate  the  intiuence  of  the  association  on 
the  passage  of  the  Adams  l>ill.  But  I  would  like  to  say.  as  explaining,  and 
interpreting  the  second  clause,  that  there  is  a  feeling  on  the  part  of  those  who 
are  interested  in  the  INIondell  bill  that  they  will  not  get  support  enough  from 
this  association.  The  Association  of  State  Mining  Schools  is  naturally  pushing 
the  Mondell  bill,  and  there  is  no  reason  to  suppose  that  this  asociation,  from  its 
])ast  history  and  its  past  committal  to  this  bill,  would  throw  any  obstacles  in 
the  way  of  that  bill,  and  that  it  had  definitely  decided  to  push  for  one  thing 
now.  The  purpose  of  the  resolution  is  to  concentrate  the  attention  of  the  com- 
mittee on  the  Adams  bill  and  at  the  same  time  to  leave  it  free  to  act.  in  view 
of  the  contingencies  that  arise  in  the  progress  of  legislation. 

The  resolution  was  referred  to  the  executive  committee.      (For  further  action 

see  p.  42.) 

E.  A.  Bryan,  of  Washington.  I  think  there  is  perhaps  some  misunderstanding 
about  a  reference  to  the  executive  committee.  As  I  understand,  the  one  pur- 
pose of  such  reference  is  to  fix  a  suitable  time  for  the  consideration  of  the 
matter,  and  not  in  order  that  the  executive  conunittee  may  make  a  report  on 
the  advisability  or  inadvisability  of  this  or  any  other  resolution. 

The  President.  The  provision  is  that  resolutions  shall  be  referred  to  the 
executive  committee  without  debate,  to  be  assigned  a  place  upon  the  programme. 

E.  A.  Bryan.  And  not  for  the  puri)ose  of  eliciting  their  views. 

K.  L.  Buttertield.  of  Rhode  Island,  offered  the  following  resolution  :' 

Resolution    Regarding    a   Department    oe    Agricultural    Education    in    the 
National  Educational  Association. 

Whereas  this  association  believes  that  the  questions  involved  in  the  general 
and  the  technical  education  of  the  rural  people  are  of  sufficient  importance  to 
warrant   siiecial    recognition    in   the   great   gatherings   of   American    educators: 

Therefore,  be  it  ,   .     a.  ,  i 

Rcsolrcd.  That  our  executive  committee  be  hereliy  instructed  to  take  such 
steps  as  they  mav  consider  necessary  in  an  endeavor  to  secure  the  consent  of 
the  National*  Ediicational  Association  to  add  to  its  list  of  special  departments 
a  department  or  dei)artinents  on  rural  and  agricultural  education. 

The  resolution  was  referred  to  the  executive  committee.      (For  action  on  it, 

see  p.  47.) 

Thereupon,  at  12  o'clock  noon,  the  convention  adjourned  until  S  p.  m. 
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Evening  Session,  Tuesday,  Xovembek  14,  1005. 

The  coiivoiition  was  callod  to  order  at  S.oO  o'llock  p.  lu.,  J.  C  Hardy,  of  Mis- 
sissipi)!.  first  vito-|trcsi(lent,  in  tlic  rliair. 

Statistical  Work  of  the  V.  S.  Departmext  oe  AoRicrr.Tt'RE. 

IT.  J.  Waters,  of  Missouri,  offered  a  resolution  relatinj;  to  tliis  worlc.  wiiieli 
was  referred  to  the  exeeutive  eomniittee.      (For  action  on  it  see  p.  49.) 

Petition  of  Association  of  Mining  Schools  Kegardini!  Indorsement  of  Mon- 

DELL  Bill. 

A  petition  from  tlie  National  Association  of  State  Miningc  Schools,  request*- 
ing  a  reindorsement  by  the  association  of  the  .Mondeli  liill,  was  presented  by 
II.  C.  White,  of  Georgia,  and  was  referred  to  tiic  cxci  iiti\  t>  conuuittee.  (See 
p.  42.) 

President  E.  P>.  Voorhees,  of  New  .lersey.  was  introduced  and  delivered  the 
annual  presidential   address,  as  follows: 

Annual  Adiujkss  of  the  President  of  the  Association. 

A  review  of  the  proceedings  of  our  annual  conventions  and  their  relations 
to  the  develoitinent  of  the  work  of  the  colleges  and  stations  in  the  last  eighteen 
years  would  doubtless  be  pr()fital)le  and  interesting  at  this  time,  as  showing  the 
intluence  of  this  association  in  iniifying  sentiment  and  directing  and  concen- 
trating effort  along  the  lines  of  progress.  I  shall,  however,  refer  but  briefly 
to  our  early  history,  but  will  discuss  in  a  general  way  some  of  our  i)reseiit-day 
problems,  p;irticuhuiy  in  their  relation  to  the  education  of  the  farmer  and 
his  family.  In  the  early  history  of  this  as.sociation  there  were,  as  was  to  be 
expected,  two  distinct  views  held  by  the  officers  of  the  institutions,  as  t(j  the 
character  of  the  larger  work  that  should  be  done  by  the  colleges  provided 
lor  by  the  Hatch  Act  of  1887,  and  the  Morrill  Act  of  1800. 

On  the  one  hand,  those  who  had  received  their  training  in  our  older  insti- 
tutions, were  conservative  and  adhered  strongly  to  the  old  landmarks  in 
reference  to  educational  methods,  and  with  glowing  periods  and  persuasive 
logic  demanded  in  the  founding  and  developing  of  these  new  institutions  that 
the  old  curriculum  of  studies,  which  had  for  centuries  been  found  to  fulfill 
the  requirements  in  the  development  of  the  intellectual  faculties  of  man, 
should  be,  in  large  part,  retained.  They  urged  that  "  the  student  must  be 
taught  to  think :  that  the  powers  of  reason  and  memory  could  be  strength- 
ened in  no  way  quite  so  well  as  by  a  rather  close  adherence  to  the  classical 
studies."  On  the  other  hand,  those  who  had  been  trained  mainly  in  the  field 
of  action  urged  quite  as  strenuously  that  "  the  time  for  a  new  departure  had 
come;  that  students  should  be  taught  to  do,  as  well  as  to  think,  and  that  the 
powers  of  reason,  memory,  and  observation  could  be  developed  quite  as  well 
by  a  study  of  science  and  its  manifestations  and  ai)plications  as  by  the  study 
of  subjects  formerly  regarded  as  alone  capable  of  leading  to  that  end,  and 
demanded  the  entire  elimination  of  these  from  the  agricultural  and  other 
courses  of  a  rather  scientific  character." 

It  is  evident  that  rapid  progress  along  the  right  lines  could  not  be  made  as 
long  as  these  opposing  and,  in  a  sense,  antagonistic  views  were  held.  A  study 
of  the  proceedings  of  the  conventions  shows,  however,  that  wise  concessions 
vrere  made  from  time  to  time  on  both  sides.  The  conservative  parties  were 
imable — nor  did  they  persist  in  their  attempt — to  resist  the  logic  of  the  situa- 
tion. The  demand  for  workers  in  technical  fields  was  imperative,  and  would 
permit  only  in  exceptional  cases  that  thorough  education  which  the  old  curricu- 
lum afforded.  The  others  learned,  on  their  part,  that  technical  studies  alone, 
while  training  men  more  (juickly  for  practical  activity,  could  not  in  themselves 
be  regarded  as  sufficient  from  the  l)roader  educational  standpoint.  The  best 
men  in  the  technical  pursuits,  the  leaders,  whether  in  chemistry,  engineering, 
electricity,  the  scientists  in  the  various  branches  of  experiment  station  work, 
had  received,   as  a   rule,   a   broader   training  than  was  made  possible  by  the 
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strictly  technical  studies,  and  tlnis  a  judicious  adjustment  was  effected.  The 
excellent  standing  of  these  State  institutions  to-day  :  their,  in  a  sense,  conserva- 
tive, thoush  i)rogressive.  character ;  their  adaptation  to  the  newer  conditions 
and  requirements  are  a  uioiumient  to  these  men,  who.  l)y  their  clearness  of 
vision,  breadth  of  view,  and  unselfishness  of  purpose,  have  interpreted  the 
trend  of  the  times  and  its  educational  needs.  The  representatives  of  these 
institutions,  who  were  wise  enough  to  retain  the  best  of  the  old.  while  including 
at  the  same  time  the  best  of  the  new.  have  secured  for  them  that  permanency 
and  that  degree  of  pi-esent  usefulness  which  conunand  the  respect  and  admira- 
tion of  those  interested  in  industrial  educ-ition  in  tliis  and  all  countries.  A 
result  like  this  could  not  have  Iteen  accomplished  without  the  influence  of  this 
representative  organization. 

On  our  exi)eriment  station  side.  too.  there  have  been  men  who  have  insisted 
that  any  permanent  good  to  be  accomplished  must  come  from  investigations  of 
a  high  order :  that  men  should  absent  themselves  from  the  world  and,  in  their 
laboratories,  seek  to  know  the  mysteries  of  nature,  and  from  their  discoveries 
to  formulate  principles  which,  in  their  application,  would  be  of  inestimable 
{service  to  the  world.  Othei'S  have  urged  quite  as  strongly  that  the  experiment 
station  should  first  demonstrate  to  the  farmers  the  utility  of  the  stations'  work; 
prove,  by  tests  in  the  field,  the  barn,  and  the  laboratory,  that  the  principles 
already  known  are  of  the  greatest  service  when  applied  in  practice.  The 
farmers  were  crying  for  bread,  in  the  shape  of  practical  information  ;  why  give 
them  a  stone,  in  the  shape  of  scientific  disquisitions,  upon  agricultural  matters 
to  be  sure,  but  beyond  their  comprehension?  "  To  know  how  to  do,"  rather  than 
to  "  know  how  to  enjoy  the  fruits  of  higher  scientific  research,"  is  what  the 
farmer  needs.  As  in  the  case  of  the  colleges,  the  stations,  too.  have  made  great 
progress  in  their  development  along  right  lines.  There  has  l)een,  on  the  whole, 
a  fair  adjustment  and  combination  of  doing  and  thinking,  and  many  stations 
are  now  equipped  for  and  are  pursuing  highly  scientific  investigations,  without 
at  the  same  time  losing  touch  with  the  farmei-.  for  whom,  primarily,  the  stations 
were  estalilished.  Great  things  have  been  accomplished,  and.  as  an  evidence  of 
this,  the  following  figures  may  be  quoted : 

In  1802,  when  the  first  complete  statistical  rei^ort  of  these  institutions  was 
made,  there  were  in  the  various  agricultural  colleges  11,358  students,  of  whom 
3,460  were  taking  agricultural  courses.  The  total  revenues  in  that  year  were 
$3,444,426.  of  which  .$1,716,108  was  received  from  Federal  grants;  ,$1,111,588  was 
derived  from  the  various  States,  and  the  balance  from  fees  and  miscellaneous 
sources.  In  1904  there  was  a  total  of  56,226  students  in  the  various  land-grant 
colleges,  of  which  12,033  were  taking  courses  in  agriculture  or  allied  sulijects. 
The  Federal  aid  granted  in  that  year  was  .$2,015,136.  and  State  aid.  including 
appropriations  for  buildings  and  special  purposes,  $5,617, !»()2 ;  in  other  words. 
$2.17  was  received  from  the  various  States  for  every  dollar  appropriated  l)y  the 
United  States  Government. 

In  1802  the  several  States  received  under  the  Hatch  Act  $690,000 ;  in  that 
year  13  States  appropriated  a  total  of  $152,000.  In  1004  the  increase  from  the 
Federal  Treasury  was  but  $15.(M)0.  yet  the  number  of  States  contributing  to  the 
support  of  their  experiment  stations  had  increased  to  34.  and  the  amount  appro- 
priated from  $152,000  to  $522,391.  or  a  sum  from  State  treasuries  nearly  equal 
to  that  from  Federal  grants. 

While  the  association  is.  therefore,  to  be  congratulated  upon  the. great  prog- 
ress that  has  been  made  by  l)oth  colleges  and  stations  in  the  past  twelve  years, 
as  shown  l)y  these  figures,  it  should  not  lie  assumed  for  one  moment  that  because 
the  institutions  are  now  well  estal)lished  ui)on  foundations  broad  and  deep; 
that  because  the  su]terstructures  in  course  of  erection  are  showing  such  evi- 
dences of  beauty  of  form,  harmony  In  adjustment,  and  utility  of  purpose,  the 
completion  of  the  work  may  safely  be  left  to  itself.  There  has  been  no  time 
in  the  history  of  these  institutions  that  called  for  greater  wisdom  of  direction 
than  the  present  moment;  too  great  an  increase  in  material  wealth  may  easily 
be  a  menace,  rather  than  an  aid  to  right  development  and  true  i)rogress.  for  the 
statement  that  "  ii  certain  amount  of  money  is  necessary,  liotli  for  tiie  individual 
and  for  the  Government,"  is  api)licable  to  educational  institutions.  It  must  be 
rememl»ered  that  the  value  of  these  institutions,  liotli  stations  and  colleges,  is 
not  determined  so  much  by  fine  Ituildings,  elaborate  eciuipment.  and  exceittional 
facilities  for  work  as  l>y  the  men  who  direct  the  work  of  the  various  depart- 
ments, and  it  is  (piite  conceival)le  that  tlie  supply  of  men  jtroperly  trained  may 
not  keep  pace  with  the  growth  of  eciuijjment  and  endowment.  I  am  persuaded, 
also,  that  the  increase  iu  the  number  of  students  in  a  college  is  not  always  a 
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moasnvo  of  its  rupooss  nnd  usofulnpss,  or  tlint  tho  number  of  bulletins  issued 
from  nil  oxiu'rinuMit  station  is  a  measure  of  tlic  value  of  the  work  done  tiiere. 
Many  boys  may  liave  W'vn  drawn  from  tlic  farms  to  tlio  sliortor  t-oursos  in  tlu» 
eolle'ues  i>y  tlio  iiicturcsquc  cirmlars  calling'  attontion  to  tlie  j^reat  advanta.i^es 
to  be  derived  from  "  a  little  learnin.ij;."  These,  as  a  rule,  do  not  ai^teal  to  the 
best  ujen.  but  ratlu'r  to  thost-  who  are  attracted  by  the  "  j;et-rieh-quiek  "  plan, 
who  from  a  smattering;  of  many  thin.srs  ran  take  positions  which  will  enable  them 
to  get  a  liviuf,'  more  easily  than  on  the  farm.  It  is  a  fact.  too.  that  many  of 
the  most  valuable  bulletins  of  the  stations  are  not  read,  and  if  read  are  not 
appreciated  at  their  true  worth. 

The  j^rowth  in  material  thin.gs,  as  evidenci'd  by  larj;e  State  appropriations, 
may,  in  other  words,  indicate  not  so  nmch  the  awakenin.u;  of  the  farmer  him- 
self, or  his  realization  of  his  educational  ni-eds,  and  th(>  demand  that  they  bo 
satisfied,  as  the  prot^ress  made  in  the  various  States  in  the  I'utirely  legitimate 
and  proper  education  of  the  nonfarmer  members  of  the  legislature,  for  it  is  a 
notorious  fact,  that  of  the  States  where  farmers  constitute  a  large  ))roportion 
of  the  members  of  the  legislature,  many  have  been  the  most  backward  in  voting 
appropriations  for  the  college  of  agriculture  or  for  the  experiment  station. 
The  increase  in  the  nund)er  of  genuine  students  in  the  colleges — and  by 
"genuine"  I  mean  those  who  attend  for  the  purpose  of  actiuiring  knowledge 
iind  the  direct  helpfulness  of  the  exjieriment  stations  to  the  farmers — have 
been  due  to  the  intluence  of  the  work  of,  or  of  iK'rsonal  contact  with,  one  or 
more  men  in  the  institutions,  whose  l)readth  of  view,  sincerity  of  i)uri>ose,  and 
strength  of  character  have  ins|)ired  both  young  and  old  with  the  desire  to  sit 
at  their  feet,  rather  than  to  buildings,  ecpiipment,  or  exceptional  facilities.  I 
Lave  no  doubt  that  the  members  of  this  association  have  felt  the  i)ossible 
dangers  pointed  out  here  as  constituting  a  real  menace  to  future  i)rogress,  and 
I  am  sure  I  shall  not  be  -misunderstood  when  1  urge  that  the  pressing  needs 
of  to-day  are  for  men  rather  than  eiiui]»ment,  and  that,  paradoxiciU  as  it  may 
seem,  the  duty  of  this  association,  as  representing  the  institutions  in  the  various 
States,  is  to  see  to  it  that  both  a  broader  and  a  more  elementary  education  sliall 
be  provided.  The  character  of  the  work  of  the  exjieriment  stations  is  not  high 
enough,  because  of  the  lack  of  a  suthcient  number  of  broadly  trained  men  in 
the  various  departments  of  chemistry,  botany,  entomology,  etc.,  who  are 
capable  of  planning  highly  scientitic  investigations.  Analysts  who  are  unable 
to  plan  a  comprehensive  experiment,  or  to  interpret  their  experimental  results, 
are  not  chenusts ;  collectors,  unable  to  originate  or  pursue  a  definite  and  helpful 
line  of  investigation,  are  not  botanists  or  entomologists.  Experiment  stations 
need  a  larger  number  of  true  scientists,  if  their  work  is  to  be  of  a  more  permanent 
character.  It  may  be  said  that  scientific  investigators  of  a  higher  order,  like 
poets,  "are  born,  not  made."  which  is  undoubtedly  true,  and  hence  the  greater 
necessity  of  a  larger  nuudter  of  In'oadl.v  trained  students  from  among  whom  men 
may  be  drawn  that  shall  be  capable  teachers  and  investigators.  The  teaching 
functions  of  the  experiment  stations  nuist  be  exercised  as  long  as  the  great  mass 
of  farmers  are  unfandliar  with  the  applications  of  the  principles  of  science,  and 
the  beneficial,  results  of  investigations  must  of  necessity  remain  largel.v  indi- 
rect ;  none  the  less  the  intluence  of  the  stations  has  already  proved  of  inestima- 
ble value  to  the  country.  What  it  will  be  when  its  work  touches  directly  all 
of  the  various  interests  of  the  people,  as  it  surely  nuist,  can  onh-  be  faintly 
conjectured.  The  opinion  has  been  expressed  that  the  establishment  of  the 
land-grant  colleges,  together  with  those  important  branches,  the  experiment 
stations,  was  one  of  the  most  beneficent  acts  of  legislation  ever  enacted  l)y  this 
Government.  This  opinion  is  concurred  in  by  all  who  have  given  the  subject 
careful  thought,  not  only  because  it  has  to  do  primarily  with  the  education  and 
consequent  uplifting  of  the  industrial  classes,  but  also  because  in  its  best 
sense  it  has  to  do  with  the  development,  conservation,  and  use  of  the  nation's 
wealth,  viz,  the  elements  which  constitute  its  soil,  increasiug  the  intelligence 
and  broadening  the  views  both  of  the  man  who  directs  nature's  energies  in  the 
creation  of  new  products,  and  of  him  who  transforms  them  into  merchantaljle 
forms  or  transfers  them  to  the  consiuners.  I  do  not  agr(i3  with  those  who 
regard  the  land-grant  college  as  primarily  the  place  where  the  student  may 
secure  technical  education  that  shall  best  fit  him  for  liis  duties  as  a  farmer. 
The  land-grant  college  is  the  farmer's  college,  but  it  should  furnish  opportuni- 
ties for  the  farmer's  boy  to  secure  a  training  along  the  lines  which  shall  best 
suit  his  inclinations,  though  I  believe  that  those  who  shall  study  engineering, 
or  law,  or  medicine,  or  other  technical  or  professional  pursuits,  or  shall  fit 
themselves  there  to  be  more  helpful  to  their  fellow-men  in  any  direction,  should 
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acquire  there  such  a  knowledge  of  the  prhiciples  of  agricultural  science  as  to 
enahle  them  to  at  least  understand  the  relation  of  this,  the  primary  industry, 
to  the  other  great  industries  of  the  world,  and  the  relation  of  the  latter  to  the 
products  of  the  farm,  as  well  as  to  the  progress  of  the  country  and  the  benefit 
of  all  the  people.  This  organization,  therefore,  represents  in  an  educational 
sense  the  greatest  of  all  human  interests,  because  it  includes  them  all.  Each 
State  here  represented  is  an  empire  in  itself,  when  considered  from  the  stand- 
point of  potential  development.  The  possibilities  in  this  direction  are  so  great, 
particularly  as  concerns  the  need  of  improvement  in  economic  and  social 
conditions,  that  those  engaged  in  the  wi)rk  can  not  help  but  chafe  under  the 
restraint  caused  l)y  the  inertness  of  those  forces,  governmental  and  otherwise, 
which  should  be  exercised  in  their  behalf. 

Our  first  question,  then,  is,  A\hat  is  the  responsibility  of  this  organization V 
for  it  seems  to  me  that  the  responsibility  for  the  development  and  progress 
of  agriculture  must  rest  most  of  all  with  the  institutions  that  we  represent. 
I  am  well  aware  that  it  is  the  essential  duty  of  an  agricidtnral  college,  in  <'om- 
mon  with  others,  to  give  i)roper  instruction  to  its  students,  yet  l)ecause  the  agri- 
cultural college  in  any  State  is,  or  should  be,  at  the  fountain  head  of  the 
agricultural  education,  it  is  not  merely  directly  responsible  for  the  education 
of  the  students  who  come  to  its  halls,  but  indirectly  responsil)le  for  the  educa- 
tion of  the  masses  engaged  in  agriculture.  It  is  not  sufficient  that  this  work 
should  be  touched  here  and  there  by  the  agricultural  college,  for  the  mass  of 
farmers  shall  be  so  instructed  as  to  enable  them  to  take  advantage  in  a  prac- 
tical way  of  the  knowledge  in  our  possession.  The  last  United  States  census 
showed  that  there  were  in  the  United  States  5,739,(557  farms  and  about  11,000,- 
000  farmers,  who,  with  their  families,  constitute  about  three-fifths  of  our 
population,  q'he  Report  of  the  OHice  of  Experiment  Stations,  in  its  statistics 
of  land-grant  colleges  for  1004,  shows  that  there  have  been  graduated  from  these 
institutions,  since  their  organization,  57,000  students,  or  practically  one  stu- 
dent for  each  hundred  farms.  Had  all  of  these  students  been  graduated  from 
the  agricultural  courses,  and  had  they  all  engaged  in  farming,  only  1  per  cent 
of  the  farms  of  the  country  would  have  been  thus  directly  influenced  by  the 
agricultural  colleges.  The  facts  are,  however,  that  a  very  small  iiroportion 
of  this  total  number  of  students  were  graduated  from  the  agricultural  courses. 
and  of  these  a  ver.v  large  proportion  were  not  directly  engaged  in  farming, 
though  interested  in  allied  occupations,  as  in  the  manufacture  of  fertilizers, 
the  management  of  dairies  or  creameries,  the  editing  of  newspapers,  or  in 
teaching.  It  is  a  fact  that  the  number  of  graduates  from  the  agricultural 
courses  is  too  small,  even  now,  to  make  it  possible  for  the  varicms  institutions 
to  secure  enough  competent  instructors,  hence  the  number  of  men  who  have 
been  educated  in  these  colleges,  and  whi>  are  engaged  in  farming,  is  too  small 
to  directly  affect  agricultural  practice  in  the  various  States.  The  wonder  is, 
therefore,  that  any  genuine  progress  has  been  made,  rather  than  that  greater 
progress  has  not  been  made.  Our  progress  can  be  accounted  for  by  the  wealth 
of  our  natural  resources,  a  progress  that  has  been  accompanied  l)y  woeful 
waste. 

That  this  would  apply  to  any  other  industry  which  has  made  proportionately 
greater  progress  than  has  l)een  made  in  farming  is  true  in  a  sense,  but  it  must 
be  remembered  that  in  other  industrial  lines  there  are  many  schools  where 
technical  education  may  l)e  obtained,  whereas  in  the  case  of  the  farmer  his 
only  school.  ])ractically.  is  his  agricultural  college,  though  fortunately  there  are 
u  few  notable  exceptions.  The  only  means  of  education  available  to  him 
aside  from  his  agricultural  college  may  be  found  in  the  varicms  subordinate 
agencies,  such  as  the  farmers'  institutes,  the  grange,  the  press,  the  State  boards 
of  agriculture,  the  agricultural  and  horticultural  societies,  and  farmers"  clubs, 
and  the  direct  influence  of  these  is  really  (piite  limited.  The  farmers'  insti- 
tutes, which  are  directly  educational  in  their  methods,  according  to  avaihd)le 
statistics  i-each  less  than  5  per  cent  of  those  living  upon  farms,  and  these 
attend  institutes  l»ecause  they  are  already  in  t<mch  with  the  experiment  sta- 
tions; they  do  not  reach,  as  a  rule,  those  who  are  in  the  gn^atest  need. 

I  do  not  desire  in  any  way  to  belittle  the  very  great  service  that  has  been 
rendered  l)y  these  organizations,  for  I  appreciate  fully  their  value,  but  it  caii 
not  be  claimed  even  hy  the  In-oadest  interpretation  of  the  term  "education" 
that  they  have  been  truly  educational  factors  in  the  sense  that  the  college  or 
school  is.  whei-e  jiresciMbed  studies  are  reciuired  that  are  pui'sued  in  a  logical 
way.  It  is  impossible  to  achieve  great  ends,  or  to  make  genuine  and  general 
progress  in  any  calling,  witliout  h;iving  those  who  are  directly  interested  so  edu- 
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cated  and  trained  in  the  fnndnmontal  prinriplos  n]>()ii  which  tlic  industry  rests 
as  to  eiialde  tlieni  to  a.i;nH'  as  a  unit  upon  essentials. 

It  may  l)e  said  also  that  this  education  of  which  we  speak  is  not  selfish  in  its 
chafacter.  for  while  it  com-erns  directly  the  farmer  and  the  farmer's  interests, 
the  actual  result  of  the  hroader  dissemination  of  exact  knowledj^e  will  ulti- 
mately redound  to  the  henetit  of  the  entire  iK'ople  engaj^ed  in  whatever  line  of 
industry.  This  doubtless  is  true  in  a  decree  of  all  forms  of  education.  Never- 
theless it  .seems  to  me  that  this  educati(»u.  which  is  so  intimately  related  to  the 
issues  of  life,  must  he  considered  of  relatively  ;,'reater  importance  than  any  other, 
for  it  is.  in  the  lonj,'  run,  a  preretiuisite  either  to  the  material  enjoyment  or  to 
the  usefulness  of  man,  whatever  his  education  may  have  been  in  other  direc- 
tions. This  view  is  based  upon  the  fact  that  the  capital  stock  of  any  counti-y. 
and,  therefore,  its  present  and  pros])ective  wealth,  as  well  as  the  means  whereby 
the  wealth  may  he  utilized  for  the  upliftin.tr  (tf  mankind,  lies  in  the  natural  re- 
sources of  that  country.  In  an  aj^ricultural  country  these  resources  are  in  the 
soil,  and  since  the  value  of  the  soil,  or  its  sustained  jiower  to  produce  crops,  is 
measured  by  the  content  of  nitrot^'en.  iihos])horic  acid,  and  jjotash,  together  with 
the  conditions  which  m.ike  them  available  to  plants,  it  follows  that  the  future 
Itrogress  of  that  country  is  measured  by  the  intelli^'ence  with  which  these  con- 
stituent elements  are  used.  The  wasteful  use  of  these,  either  in  the  systems 
of  farm  practice  adoi)ted  or  in  the  crude  transformations  that  take  place  in 
their  manufacture  and  distribution,  must  reduce  the  possible  value  of  the 
resources,  and,  therefore,  the  adeiiuate  return  in  culture  or  material  wealth, 
which  alone  permits  of  tlu-se  enjoyments  accompanyinjj  a  hi.i:her  civilization. 

It  is  a  notorious  fact  that  the  farm  practice  in  this  country  ui)  to  the  present 
time  has  been  wastefid  in  all  these  directions,  and  while  this  wasteful  i)ractice 
can  not  he  char.i^ed  exclusively  to  ignorance  on  the  part  of  the  farmers  them- 
selves, the  result  is  identical,  and  unless  we  increase  our  knowledge  of  the 
means  by  which  the  natural  forces  which  are  always  active  may  be  understood 
and  controlled  by  the  mass  of  farmers,  the  time  is  not  far  distant  when  this 
country,  in  common  with  older  countries,  will  be  confronted  with  the  problem 
of  feeding  the  people. 

I  am  well  aware  that  these  natural  forces  of  sun,  air,  water,  and  tempera- 
ture, and  the  principles  upon  which  the  sciences  of  geologj',  of  chemistry,  of 
biology,  and  of  physics  are  based,  and  which  are  all  concerned  in  the  proper  utili- 
zation of  these  constituents  of  our  soils,  and  consequently  the  true  progress  of 
the  nation,  have  existed  since  the  beginning  of  time.  Real  progress  in  their 
application  was  not  apparent,  however,  until  the  investigations  of  the  geologist, 
the  chemist,  the  botanist,  and  the  physicist  had  established  a  reasonable  basis 
for  a  theory  that  would  account  for  the  various  phenomena  involved  in  the 
work,  and  it  is  through  the  broader  dissemination  of  the  results  of  the  work  of 
these  investigators  in  other  countries  that  the  latter  have  been  enabled  to  main- 
tain and  increase  the  fertility  of  their  soils  and  to  provide  a  larger  measure 
for  the  feeding  of  their  people.  The  conservation  of  those  basic  elements  in  the 
countries  in  question  is  partly  facilitated,  too,  by  the  disregard  of  these  prin- 
ciples in  our  country.  There  is.  I  admit,  no  inunediate  danger  of  a  shortage 
of  agricultural  products  in  this  country ;  neither  is  there  any  immediate  danger 
of  a  general  dissemination  of  knowledge  that  will  result  in  materially  chang- 
ing our  farm  practice.  It  is  a  gradual  i)rocess  in  either  case,  but  unless  more 
active  measures  be  taken  and  strenuous  efforts  made  to  provide  for  the  future, 
the  rate  of  progress  made  by  our  nation  in  all  those  directions,  which  has  made 
us  truly  great,  will  he  materially  reduced. 

Aside  from  the  primary  problem  of  producing  crops,  and  of  conserving  at  the 
same  time  the  principal  elements  involved  in  their  growth,  we  must  recognize 
that  the  allied  problems  of  labor,  transportation,  social  conditions,  political  and 
economic  forces,  which  create  so  much  dissatisfaction  and  unrest  among  the 
farmers,  as  among  others,  are  the  result,  in  part  at  least,  of  the  ignorance  of 
the  fundamental  principles  upon  which  the  industry  rests.  It  is  a  common 
saying  that  farming  as  a  business  depends  more  upon  the  man  thiiu  upon  the 
conditions,  and  if  we  will  follow  up  this  matter  we  shall  find  that  where  the 
individual  is  successful,  he  is  so  because  he  has  either  b.v  intuition  or  force  of 
character  succeeded  in  educating  himself.  He  has  acquired,  by  his  experience 
and  contact  with  men,  those  attributes  which  compel  success,  which  the  agri- 
cultural college  is  destined  to  give.  Take  the  question  of  labor,  which  is  such 
an  important  problem  at  the  present  time  in  our  Eastern  States  and  in  the 
vicinity  of  large  cities  in  all  sections  of  the  country.     There  can  be  no  good 
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reason,  if  economic  conditions  wore  properly  adjusted,  why  the  farming  business 
should  not  fairly  compete  in  obtaining  labor  with  the  manufacturer,  whose  busi- 
ness it  is  to  prepare  for  consumption  the  products  which  the  farmer  raises ;  and 
yet  if  the  farmer  were  to  pay  the  same  rehitive  rate  of  wages  and  grant  to 
labor  the  same  number  of  hours  that  are  maintained  in  the  mills  he  would  not 
be  able  to  earn  living  wages  for  himself,  nmch  less  secure  the  profit  which  the 
manufacturers  demand.  John  INIitchell,  the  celebrated  labor  leader,  stated  in 
the  public  prints  a  few  weeks  ago  that  "  labor  was  the  only  commodity  which 
permitted  the  person  using  it  to  fix  the  price  fur  it,  and  that  he  proposed  in  the 
new  arrangements  that  were  to  be  made  that  the  laborer  should  fix  the  price  of 
his  labor,  just  as  the  manufacturer  fixed  the  price  of  his  manufactured  product." 
This  would  seem  a  reasonable  demand,  yet  John  Mitchell  ignored  the  fact  that 
these  men,  occupying  more  than  5.(i(i<).(K)0  of  farms,  were  doing  exactly  what 
he  claimed  was  being  done  only  in  the  case  of  labor.  The  farmer  seldom  fixes 
the  price  of  his  produce ;  never  in  the  case  of  many  perishable  products.  It  is 
fixed  by  the  purchaser,  and  presumably  based  upon  the  conditions  of  demand 
and  supply.  If  this  were  actually  the  case,  no  legitimate  criticism  could  be 
made,  but  the  facts  are  that  in  too  many  instances  prices  are  fixed  by  those 
possessing  superior  advantages  in  the  way  of  capital  or  intelligence,  and  without 
special  reference  to  supply  and  demand.  The  producers  on  these  millions  of 
farms  should  have  a  share  in  these  adjustments  in  proportion  to  their  interests, 
and  would  be  able  to  exercise  a  proper  and  legitimate  influence  if  made  familiar 
with  the  principles  that  are  involved. 

In  the  matter  of  transportation,  too,  it  would  seem  that  if  economic  condi- 
tions were  properly  adjusted more  equitable  terms  for  the  distribution  of  the 
products  of  the  farm  would  be  provided.  Transportation  companies  depend  for 
their  income  to  a  greater  degree  upon  the  products  of  the  farm,  in  both  the 
raw  and  manufactured  state,  than  upon  the  products  of  any  other  industry. 
The  tonnage  of  corn,  wheat,  hay,  and  cotton  greatly  exceeds  that  of  iron,  coal, 
or  oil ;  yet  there  are  no  rebates  or  cut  rates  offered  the  farmer.  He  is  chai-ged 
all  the  traffic  will  bear.  One  of  the  chief  causes  of  the  depression  of  agriculture 
in  many  sections  of  our  country,  and  especially  In  our  Eastern  States,  which  are 
within  "a  short  distance  of  our  large  cities,  is  the  cost  of  transportation.  It  is 
not  possible  to  have  perishable  products  transported  in  such  a  way  as  to  enable 
them  to  reach  the  consumer  at  a  cost  and  in  a  condition  that  would  allow  the 
producer  to  compete  with  products  that  are  raised  upon  lands  located  at  greater 
distances  from  points  of  consumption.  Concrete  examples  of  the  influence  of 
deflnite  knowledge  in  changing  conditions  in  many  of  these  respects,  I  have  no 
doubt,  are  familiar  to  all,  as  they  are  to  be  found  in  any  State,  and  only  illus- 
trate the  beneficent  results  of  its  broader  dissemination. 

The  social  conditions  existing  in  many,  if  not  all,  farming  communities  also 
need  to  be  improved.  The  advantages  to  be  derived  from  education  accrue  only 
when  the  social  nature  of  man  is  properly  provided  for.  The  farmer  now  is,  in 
many  instances,  content  to  make  money  on  the  farm,  but  is  not  content  with 
it  as  a  home  for  his  family.  In  fact,  many  use  it  as  a  means  of  securing  a 
competence  that  would  enable  them  to  live  elsewhere. 

All  of  these  problems,  which  affect,  both  directly  and  indirectly,  the  true 
progress  of  agriculture,  and  in  a  sense  the  stability  of  our  Government,  can  be 
solved  and  will  be  solved  in  a  satisfactory  manner  only  when  the  essential 
principles  which  are  involved  are  understood  by  the  masses  engaged  in  the 
work. 

The  agricultural  colleges  must  recognize  the  gravity  of  these  problems  and 
give  their  moral  support,  not  only,  but  should  be  the  leaders  in  solving  them. 
They  must  be  in  such  close  touch  with  the  educational  facilities  of  the  various 
States  as  to  make  it  possible  for  the  l)oy  on  the  farm  to  ol)tain  an  elementary 
knowledge  of  his  business  and  likewise  of  its  relation  to  all  the  other,  in  a  sense, 
subordinate  industries.  I  do  not  wish  to  be  understood  as  saying  that  the  col- 
leges should  interfere  with  things  that  do  not  concern  them,  but  rather  that 
they  should  take  such  an  interest  in  all  these  i)roblems  as  shall  promote  the 
proper  education  of  the  large  number  of  men  engaged  in  the  work.  In  order 
that  this  may  be  partly  met,  many  institutions  have  established  short  courses 
in  agriculture,  where  it  is  possible  for  students  to  obtain  a  certain  amount  of 
knowledge,  good  as  far  as  it  goes  and  deserving  of  encouragement.  The  col- 
lege should  not  be  content  with  this,  however,  as  it  can  not  be  regarded  as  the 
best  and  only  thing  they  can  do  outside  of  their  regular  work  ;  first,  because 
it  is  not  possible  thus  to  reach  all  the  farmers;  second,  because  it  is  not  time 
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education  and  is  not  far-roaohinp;  enousli  to  onal)lo  tho  student  to  mastoi-  his 
opportunities  lilie  one  wlio  is  surruunde«l  from  bis  earliest  school  days  with  an 
atmosphere  of  instruction,  where  not  merely  the  proper  j;eneral  knowled.w  is 
supplied,  hut  where  the  knowledge  gained  points  constantly  to  the  farm.  The 
instruction,  which  is  given  by  means  of  the  farmers'  institutes  and  which  is 
now  available  in  nearly  every  State  in  the  Union,  is  to  be  highly  connntMided 
and  should  receive  the  support  of  the  college ;  yet  also  this  work  is  not  strictly 
educational;  besides  the  institutes  do  not  reach,  as  a  rule,  that  class  which  is 
in  the  greatest  need  of  advice  and  instruction.  The  agricultural  i)ress  is  a 
mighty  force,  and  if  proi»i'rly  directed  is  of  very  great  service,  yet  this  likewise 
is  not  an  educational  factor  in  its  true  sense.  The  skilled  workman  in  other 
industrial  lines  does  not  regard  his  trade  journal  as  ;;  source  of  education,  but 
rather  as  a  source  of  information  as  to  the  progress  that  is  being  made  in  his 
profession.  It  is  not  possible  by  any  of  these  means  to  acipiire  the  sort  of 
education  which  may  come  from  the  elementary  or  high  schools.  Such  educa- 
tion will  come  only  "when  those  interested  in  the  higher  echication  will  see  to 
it  that  sound  learning  is  provided  in  all  grades. 

The  colleges  also  have  a  direct  resiionsibility  as  to  the  kind  and  amount  of 
work  that  shall  be  done  by  the  exiteriuient  station,  while  on  the  other  hand, 
the  experiuuMit  stations  have  a  direct  resiionsibility  in  providing  the  colleges 
with  accurate  data  for  the  instruction  that  shall  be  given  in  the  various 
branches.  The  responsibility  of  the  colleges  is  nnich  greater,  therefore,  than 
that  involved  in  the  (piestion  of  the  number  of  hours  that  an  e.\i)eriment  sta- 
tion officer  shall  teach  in  the  college.  This  (luestion  is  important,  however, 
not  only  because  the  institutions  are  absolutely  distinct,  in  so  far  as  their 
incomes  are  concerned,  but  because  the  work  of  each  is  specifically  prescribed 
in  the  laws  establishing  them.  It  is  (piite  possible  that  an  exact  division  of 
time  and  salary  may  be  made,  and  yet  the  purpose  of  the  appointment  of  the 
experiment-station  ollicer  be  defeated  simply  because  it  is  not  a  (piestion  of 
equivalents  as  to  division  of  time  and  jiroportionate  jiaynient  of  salary.  It 
is  a  fact  that  the  progress  made  by  the  colleges  is  coincident  in  many  instances 
with  the  establishment  of  the  experinu>nt  station.  This  is  no  discredit  to  tlie 
college,  nor  is  it  to  be  regarded  as  a  matter  of  great  credit  to  the  experiment 
stations.  It  was  rather  a  matter  of  conditions,  emphasizing  more  strongly 
than  arguments  the  question  of  the  interdependent  relations  of  the  two  insti- 
tutions, the  one  supplementing  the  work  of  the  other.  The  colleges  were  not 
in  a  position  to  come  in  touch  with  the  farmers ;  the  experiment  stations  were, 
and  hence  the  growth  of  the  colleges  has  been,  in  a  degree,  proportion.ate  to 
the  effectiveness  of  the  work  of  the  experiment  stations.  The  stations,  like 
the  college,  have  their  work  defined  in  the  laws  establishing  them,  and  because 
the  provisions  of  the  law  are  capable  of  a  broad  interpretation,  the  character 
of  the  work  tluit  shall  be  done  is  left  largely  with  the  individual  institutions. 
The  primary  function  of  the  experiment  station  is,  however,  not  to  teacli. 
but  to  conduct  experiments  which  shall  secure  and  establish  facts  and  principles 
that  broaden  the  sciences  upon  which  the  practice  of  agriculture  is  built,  and 
shall  thus  ultimately  remove  in  large  part  the  uncertainty  now  involved  in  its 
pursuit,  which  leads  to  the  waste  of  much  energy  and  involves  vast  fiutincial 
losses.  The  work  in  question  is  broad  and  complex,  and  concerns  not  merely 
the  raising  of  the  crude  products,  and  likewise  their  conversion  into  mer- 
chantable forms,  but  also  the  transformation  of  vegetable  into  animal  products, 
and  their  further  change  into  still  finer  forms.  With  the  varying  conditions 
that  exist  in  the  different  States  in  respect  to  the  soil,  climate,  and  season, 
and  location  in  reference  to  markets,  the  problems  for  study  are  almost  in- 
numerable, and  thus  call  for  broadly  trainetl  men  who  shall  not  only  be  capa- 
ble of  wisely  selecting  lines  of  investigation,  but  shall  also  be  able  to  plan 
and  carry  on'  investigations  in  a  highly  scientific  manner. 

There  may  or  mav  not  be  any  marked  significance  in  the  first  paragraph  of 
the  second  section  of  tlie  Hatch  Act,  which  says  "  that  it  shall  be  the  object 
and  dutv  of  said  experiment  stations  to  conduct  original  researches  and  verify 
experiments  and  publish  results."  etc.  It  is  abundantly  evident,  however, 
from  a  careful  study  of  the  work  that  has  been  carried  out  by  the  various 
stations,  that  the  lines  of  investigation  specified  in  terms  more  or  less  exact 
have  more  largelv  occupied  the  attention  of  the  stations  than  original  re- 
searches. They  liave  taken  up  the  work  of  the  various  States  that  seemed  to 
be  of  the  most  immediate  importance,  which,  though  not  in  all  cases  strictly 
scientific,  has  furnished  a  basis  for  broader  work  in  the  future,  while  at  the 
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same  time  it  bas  boon  of  direct  service  to  many  in  modlfyinfr  motbods  of  farm 
practice  and  of  indirex-t  bonoHt,  not  only  to  tbo  farmers  in  tbe  State  in  wbich 
tbe  station  was  estal)lisbed,  but  in  many  instances  in  all  tbe  States  of  tbe 
Union. 

Prior  to  tbe  establisbment  of  tbe  stations  tbere  was  no  oi^portunity  for  tbe 
farmers  to  see  bow  science  migbt  be  applied  to  practice,  and  tbe  .urcat  prof,'ress 
tbat  bas  been  made  in  farminfj.  ])arricularly  in  tbe  use  of  conunercial  fertilizers, 
tbe  savin.i;  of  farm  manures,  tbe  improvement  of  croi»  rotations,  tbe  feeding  of 
cattle  for  niilk  and  beef,  tbe  improvement  of  pure  l)reeds  of  animals,  tbe  intro- 
duction of  new  and  better  varieties  of  cereal  and  forage  plants,  tbe  manufac- 
ture of  dairy  products,  and  tbe  adopti(»n  of  business  metbods,  bave  been  due  to 
tbe  work  of  tbe  experiment  stations  in  demonstrating  by  analysis  and  control 
experiments  tbe  economies  tbat  may  bo  derived  from  tbe  application  of  sucb 
.science.  Tbe  station's  intluence.  tberefore.  bas  been  tbus  far  ratber  educa- 
tional tban  investigational,  tliougb,  as  already  ])ointed  out,  tbe  former  must 
necessarily  precede  tbe  latter,  and  wben  tbe  colleges  sball  bave  attained  to  tbeir 
full  iuHuence  tbe  necessity  for  tbe  educational  side  of  experiment-station  work 
will  bave  largely  disappeared. 

In  otber  words,  tbe  stations  bave  passed  tbrougb  tbe  various  stages  tbi'ougb 
wbicb  all  new  institutions  nuist  pass  before  reacbing  tbat  degree  of  stability 
wbicb  will  enable  tbem  to  broaden  tbeir  work,  and,  from  tbe  farmer's  point  of 
view,  take  up  tbat  wbicb  may  seem  to  be  of  little  immediate  practical  service. 
Many  stations  are  now  conducting  original  researcbes  of  a  very  important 
cbar'acter.  and  of  tbe  greatest  promise  in  tbe  ultimate  usefulness  of  tbe  data 
obtained,  and  at  no  time  in  tbe  bistory  of  tbe  stations  bas  tbere  been  a  greater 
need  fcjr  bigbly-trained  men  of  tbe  cbaracter  above  described.  It  is  tbe  mani- 
fest duty  of  tins  association,  as  representing  botb  tbe  colleges  and  tbe  stations, 
to  see  to  it  tbat  provision  is  made  for  tbe  specific  training  of  investigators ;  for, 
all  tbings  considered,  our  progress  bas  been  measured  and  its  limits  fixed  by  tbe 
men  available,  ratber  tban  by  material  equipment. 

-  But  wben  we  compare  tbe  progress  tbat  bas  been  made  in  tbe  acquiring  of 
new  facts  tbrougb  original  researcb,  we  find  tbat  we  bave  not  progressed  very 
far.  In  tbe  domain  of  cbemistry  tbe  cbief  progress  bas  been  in  tbe  perfecting 
of  metbods  of  analysis  and  in  tbe  application  of  tbe  facts  already  well  known, 
ratber  tban  in  tbe  establisbing  of  principles  of  fundamental  importance.  Tbe 
same  is  largely  true  of  tbe  otber  sciences  related  to  agriculture.  Sucb  now 
facts  as  bave  been  gained  bave  not  contributed  materially  to  tbe  development 
of  tbat  particular  science.  Mucb  bas  been  learned  of  ways  and  means  in 
tbemselves  of  great  service,  to  be  sure,  yet  tbese  were  bardly  the  result  of  deep 
scientibc  researcb. 

Tbe  stations  are  confronted  to-day,  tbougb  perhaps  in  a  less  degree,  with  the 
same  conditions  that  confronted  tbem  in  tbeir  establisbment  in  1887,  in  refer- 
ence to  many  problems,  the  solution  of  wbich  is  of  the  highest  economic  value. 
We  daily  witness  large  areas  of  our  soils  lying  idle  and  unproductive  because 
we  do  not  know  what  to  do  \^'ith  tbem.  ^Ye  are  powerless  to  prevent  losses  of 
fertility  from  our  soils  because  tbe  causes  of  loss  and  means  of  prevention  are 
unknown.  We  appreciate  tbe  importance  of  providing  the  crops  with  tbe  right 
kinds  and  proportions  of  plant  food,  and  yet  see  money  and  energy  wasted 
because  we  are  unable  to  give  advice  that  shall  be  of  service  in  conserving 
and  making  available  tbe  essential  constituents.  The  farmers  are  subjected 
annually  to  stupendous  losses  of  live  stock  because  we  can  not  correctly  diag- 
nose disease  and  suggest  methods  of  prevention  or  provide  a  positive  remedy. 
The  depredations  of  pernicious  insects  and  plant  diseases  still  cause  the  farmers 
to  groan  in  spirit,  because  suggested  remedies  are  in  many  cases  ineffective. 
I  cite  tbese  facts,  not  in  a  spirit  of  criticism,  nor  for  our  discouragement,  but 
rather  tbat  we  may  l)e  incited  to  greater  activity  in  providing  for  and  promoting 
those  linos  of  work  wbicb  sball  broaden  tbe  foundations  upon  wbicb  tbe  science 
of  agriculture  rests.  We  are  engaged  in  a  great  work,  the  importance  of  wbich 
in  all  its  relations  it  is  impossible  to  adeciuately  express  in  words.  It  remains 
for  us  who  have'  been  so  signally  honored  as  to  be  thought  worthy  to  partici- 
pate in  it  to  live  up  to  tbe  high  ideals  set  for  us  in  tbe  beginning,  tbe  pursuit 
of  which  has  I'esulted  in  broadening  tbe  influence  and  increasing  the  helpful- 
ness of  the  institutions  represented  in  this  association. 

At  10  o'clock  p.  m.  the  convention  adjourned  to  meet  at  O.oO  o'clock  a.  m., 
November  15,  1905. 
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The  convoution  was  called  tti  unlrr  at  ;»..'!(•  o'clock  a.  iii.  by  llie  ju'csidiMil, 
K.  li.  Voorhees,  of  New  Jersey. 

II.  V.  White,  of  (leorgia,  announced  the  order  of  Imsiness  for  the  day  recom- 
mended by  tlie  executive  conmiittee,  which  was  accei)ted  witlumt  discussion. 

II.  ('.  White  also  announced  that,  on  accoiuit  of  death  in  his  family.  Prof. 
L.  I).  Harvey,  of  Menomonie,  Wis.,  asked  to  be  e.xcused  from  presenting  the 
paper  on  "  The  relation  of  the  agricultural  colleges  to  industrial  education  in 
its  elementary  and  secondary  j)hases,"  which  he  had  agreed  to  prepare  for  this 
convention  of  the  association. 

On  motion  of  Doctor  White,  the  association  extended  to  Professor  IIai'V(\v  the 
expression  of  its  regret  that  he  could  not  keep  his  engagement,  and  its  sym- 
pathy in  the  sorrow  that  had  come  to  him. 

Report  of  ('oMMnxEK  o.\  .Methods  of  Teaching  Agriculture. 

The  report  of  the  conimitt(M>  on  tliis  subject  was  read  by  A.  ('.  True,  as 
follows : 

At  the  meeting  of  this  association  in  Washington  in  1!)03  there  seemed  to  be 
a  desire  to  have  the  committee  on  methods  of  teaching  agriculture  investigate 
and  report  on  the  f*'asil)ility  of  teaching  agriculture  in  the  rural  schools.  Your 
committee  made  such  an  investigation  and  embodied  its  results,  along  with  sug- 
gestions on  the  nature  and  extent  of  such  teaching,  in  a  repoi't  jtresented  at  the 
Des  Moines  meeting.  This  report  was  |ml)lished  as  Circular  ('>(•  of  tlie  Office  of 
Experiment  Stations,  and  later  was  I'lnbodied  in  the  proceedings  of  this  asso- 
ciation. The  first  edition  of  Circular  (>0  (.'"),(iO(l  c-ojiies)  was  exhausted  in  less 
than  six  weeks,  in  another  month  the  second  edition  of  o.OoO  was  gone,  and  at 
the  present  time  only  3,500  copies  remain  of  an  edition  of  lO.OoO  issued  March 
27.  As  a  result  of  sending  the  circular  to  the  State  suiierintendents  of  educa- 
tion, requests  were  received  to  send  it  to  several  thousand  county,  township, 
and  city  superintendents  of  schools.  The  circular  was  frequently  referred  to 
and  portions  of  it  quoted  by  agricultural  and  educational  .iournals,  and  that 
part  of  the  report  designated  "Syllabus  of  Elementary  Course  in  Agriculture" 
was  embodied  in  the  very  important  and  comprehensive  report  of  the  committee 
of  five  of  the  National  Educational  Association  on  industrial  education  in 
schools  for  rural  connnunities. 

The  widespread  interest  thus  indicated  in  the  teaching  of  agriculture  in  the 
public  schools  led  your  committee  to  continue  its  investigations  along  this  line 
with  a  view  of  reporting  on  the  availability  of  illustrative  material  and  exer- 
cises for  the  use  of  teachers  and  pupils  in  school  agriculture.  The  agricultural 
extension  officers  in  a  number  of  the  land-grant  colleges  were  consulted.  Schools 
in  whicli  agriculture  is  being  taught  were  visited,  and  the  text-books  and  other 
literature  prepared  for  the  use  of  public  schools  were  collected  and  studied. 
As  a  result  of  this  work  your  connnittee  has  arrived  at  the  conclusion  that 
there  is  an  abundance  of  suitable  material  with  carefully  prepared  suggestions 
for  its  use  in  illustrating  the  principles  upon  which  the  science  of  agriculture 
is  based.  But  this  material  is  scattered  through  many  text-books,  bulletins,  and 
circulars  of  information,  and  as  a  natural  result  the  exercises  lack  cohesion. 
They  are  not  arranged  in  progressive  series  and  they  are  neither  available 
nor  suitable  for  general  use  in  the  public  schools  throughout  the  United  States. 

Furthermore,  many  of  the  best  exercises  are  embodied  in  i)ul)lications  issued 
by  agricultural  colleges  or  State  departments  of  education,  and  their  distri- 
bution is  limited  by  law  to  the  States  in  which  they  are  luMnted.  Your  com- 
mittee is  of  the  opinion,  therefore,  that  this  material  should  be  brought  to- 
gether and  subjected  to  a  thorough  sifting  process.  Unsuitable  material  should 
be  discarded ;  exercises  which  are  suitable  for  school  use  in  their  present  form 
should  be  published  with  due  credit  to  their  authors ;  those  needing  revision 
should  be  worked  over,  new  exercises  should  be  prepared  to  fill  in  gaps,  and 
finally  all  of  this  material  should  be  pedagogically  arranged,  suitably  illus- 
trated, and  published  in  such  form  that  it  can  be  used  to  supiilement  the  text- 
book of  agriculture  in  the  pul)lic  schools.     There  should  also  be  a  careful  study 
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of  the  apparatus  and  materials  needed  in  connection  with  the  exercises  out- 
lined, and  a  list  of  these  and  their  i)rol)aI)le  cost  should  he  published. 

Considerable  pro.i^rcss  has  been  made  durin.i;  the  past  year  in  i;ettinfj  together 
material  for  a  repnrt  on  this  subject  such  as  your  committee  desires  to  present, 
but  some  time  nuist  necessarily  elapse  before  it  will  be  in  form  for  i)ublication. 
Your  committee  therefore  proposes  to  negotiate  with  the  Office  of  Experiment 
Stations  to  prepare  such  a  reiiort  as  has  been  suggested  herewith  and  p-.iblish 
it  for  general  distributi(ai  throughout  the  TTnited  States. 

The  committee  proi)oses  to  continue  its  work  during  the  next  year  in  two 
lines:  (1)  A  study  of  courses  in  agriculture  for  agricultural  high  schools  and 
other  secondary  schools,  and  (2)  the  more  detailed  formulation  and  discussion 
of  college  courses  in  animal  husbandry  to  supplement  the  general  outline  of 
courses  in  this  subject  already  published. 

A.  C.  True, 
T.  F.  Hunt, 
H.  T.  French, 
H.  H.  Wing. 

J.    F.    DUGGAR. 

Com  in  litre. 

H.  T.  French,  of  Idaho.  Before  this  report  is  finally  disposed  of  I  would 
like  to  call  upon  Doctor  True  to  give  us  some  further  statement  as  to  the  work 
of  the  Office  of  Exi)eriment  Stations  in  connection  with  this  report  and  the 
former  reports  that  have  been  made. 

A.  C.  True.  The  Office  of  Experiment  Stations,  as  you  all  know,  was  estab- 
lished primarily  to  aid  the  experiment  stations  in  various  ways,  and  has  natur- 
ally become  a  sort  of  clearing  house  for  the  experiment-station  movement  in 
this  country.  The  fact  that  these  stations  were  departments  of  the  agricultural 
colleges,  and  that  the  work  of  the  stations  themselves  was  very  intimately  con- 
nected with  the  development  of  the  courses  of  instruction  in  the  agricultural 
colleges,  naturally  led  the  Office  to  take  up,  at  the  request  of  individuals  and 
institutions,  work  relating  more  directly  to  agricultural  education  ;  and  with 
the  progress  of  the  movement  for  agricultural  education  in  a  broader  way.  the 
Office  has  naturally  broadened  its  work.  This  has  been  especially  true  since 
the  formation  by  this  association  of  the  committee  on  methods  of  teaching 
agriculture,  the  director  of  that  Office  having  been  made  a  member  of  that 
committee. 

This  work  has  gone  on  until  we  have  been  drawn  into  connection  with  the 
general  movement  for  agricultural  education  in  such  a  way  that  the  demands 
on  us  for  work  in  different  lines  are  so  large  that  under  present  conditions  the 
matter  is  somewhat  of  an  embarrassment  because  we  are  not  able  to  meet  those 
demands.  Through  the  action  of  this  association  and  the  work  of  the  com- 
mittee on  methods  of  teaching,  as  well  as  the  work  that  has  been  done  in  con- 
nection with  the  expositions,  particularly  the  St.  Louis  Exposition,  the  Office 
has  now  a  considerable  number  of  publications  on  agricultural  education,  and  it 
has  become  recognized  in  the  country  to  a  very  considerable  extent  as  an 
agency  for  the  promotion  of  agricultural  education.  The  result  is  that  not 
only  are  the  institutions  represented  in  this  association  making  appeals  to.  us 
to  aid  in  this  direction,  but  we  are  getting  ai)i>eals  in  the  same  way  from  other 
organizations,  from  the  State  and  county  suiierintendents  of  education,  and  a 
large  numl)er  of  teachers.  ;is  well  as  from  organizations  which  represent  the 
interest  of  the  agricultural  people  in  this  matter.  Now,  if  this  work  is  to  go 
on  effectively,  I  think  that  we  must  have  the  cooperation  of  this  association 
with  reference  to  its  development.  At  present  the  work  is  done  as  an  incidental 
matter.  There  is  no  provision  in  the  law  expressly  for  such  work,  i>or  have  we 
any  organization  for  the  work  beyond  the  employment  of  one  oHicer  who  gives 
a  part  of  his  time  to  the  work,  and  rei)resents  it  in  the  Office.     I  refer  now  to 
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Mr.  Crosby,  who  is  in  ohiirse  fs|t(>ciail.v  of  the  iii:i(t(>rs  relating?  to  agricultural 
oducation.  altliou.i,'h  the  rest  of  the  ollicv  force,  so  far  as  they  can,  assist  in  that 
work. 

Now,  it  has  seemed  to  me  that  if  it  is  desirable  that  the  Ollice  should  con- 
tinue this  work,  and  develop  it  accordinjjc  to  the  demand,  we  nuist  have  the  work 
recoLcnized  by  law,  and  must  have  some  definite  i»rovision  for  it  ;  and  so  I  have 
asked  the  Secretary  of  Agriculture  in  making  up  his  estimates  this  year  to 
word  the  appropriation  bill  so  as  to  provide  for  this  work,  and  also  to  estimate 
a  certain  amount  for  it.  and  that  he  has  done.  The  proposition  is  to  add  to  that 
provision  of  the  api)ropriation  act  which  allows  >is  to  undertake  work  in  con- 
nection with  the  farmers'  institutes  simply  the  words  "and  agricultural 
schools."  It  will  then  be  recognized  in  the  law  that  we  are  to  work  for  the 
promotion  of  agricultural  schools  as  well  as  the  farmers'  institutes.  Of  course 
the  term  "  agricultin-al  schools"  we  shall  interpret  broadly  to  include  institu 
tions  that  are  engaged  in  instruction  in  agriculture.  The  amount  asked  for  is 
$."),(Mi(),  which  it  seems  to  me  is  a  sutHciently  modest  sum  for  work  of  that  kind 
if  it  is  to  l)e  made  at  all  efiicient. 

I  think  that  in  view  of  the  interest  in  this  matter  that  seems  to  be  expressed 
here  in  a  gcm-rnl  way  it  is  desirable  that  the  association  should  understand  just 
the  situation.  From  our  i>oint  of  view  it  is  certainly  desirable  that  this  matter 
should  be  in  some  way  effectively  brought  to  an  issue  and  decided  l»y  Congress. 
1  ought  to  say,  perhaps,  in  this  connection,  that  we  have  endeavored  to  manage 
this  work  in  such  a  way  as  not  in  any  way  to  interfere  with  the  work  that  the 
Office  has  undertaken  in  other  lines.  You  will  perhaps  remember  that  at  some 
previous  meeting — I  do  not  rememl)er  whether  at  Des  Moines  or  before  that — the 
association  expressed  itself  with  reference  to  the  extension  of  the  work  which 
the  Office  is  doing  on  the  Experiment  Station  Kecx»rd,  and  that  has  been  kept 
steadily  in  mind.  We  have  received  a  small  increase  in  our  .ijipropriation ;  I 
think  last  year  we  got  about  .$2,.500  more  in  the  general  appropriation  than  we 
had  previously.  And  just  as  far  as  possible  we  are  endeavoring  to  meet  the 
desire  of  the  association  in  matters  relating  to  the  Experiment  Station  Record. 
In  order  to  make  that  publication  more  comprehensive  and  at  the  same  time  limit 
its  work  more  distinctly  to  the  lines  of  agricultural  science,  we  have  this  year 
made  a  somewhat  different  arrangement  of  the  departments  and  have  increased 
the  staff  of  tlie  Record  so  as  to  have  editors  specifically  for  the  departments  of 
rural  engineering,  rural  economics,  and  agricultural  education.  Those  matters 
had  been  previously  treated  of  more  or  less  in  the  Record,  but  now  they  will 
receive  more  space  and  matters  relating  to  them  will  be  more  definitely  followed. 
So  that  we  are  endeavoring  not  to  neglect  the  work  for  which  we  were  jjrimarily 
established.  But  this  matter  of  agricultural  education  is  particularly  pressing 
iust  iiow%  and  if  the  work  is  to  be  put  on  a  definite  basis  we  need  the  cooperation 
and  support  of  the  friends  of  agricultural  education  wherever  we  can  find  them. 

The  report  was  accepted. 

Report  of  Committee  on  Graduate  Study. 

A  repoi-t  from  the  committee  on  this  subject  was  read  by  L.  H.  Bailey,  chair- 
man, as  follows : 

The  first  graduate  scliool  of  agriculture,  held  in  tlie  summer  of  1902,  was 
conducted  under  the  auspices  of  the  Ohio  State  University  and  with  the  coop- 
eration of  tlie  United  States  Department  of  Agriculture  and  the  Association 
of  American  Agricultural  Colleges  and  Experiment  Stations.  The  success  of  that 
school  has  led  the  Association  of  American  Agricultural  Colleges  and  Experiment 
Stations  to  instruct  its  connuittee  on  graduate  study  to  consider  the  question  of 
holding  other  schools  of  similar  character.     At  its  meeting  in  Des  Moiues  the 
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association  reaffirmed  its  conviction  that  a  graduate  school  of  agriculture  is  a 
desirable  enterprise  to  be  conducted  in  the  summer  at  different  colleges  of 
agriculture  in  rotation,  and  expressed  its  desire  that  this  school  be  held  every 
two  years. 

The  committee  on  graduiite  study  was  empowered  to  determine  where  such 
schools  shall  be  held,  and  also  to  request  each  agricultural  college  to  contribute 
the  sum  of,  say,  $25  annually  to  aid  in  the  maintenanee  of  such  school.  The 
connnittee  reports  that  arrangements  have  been  concluded  whereby  the  school 
is  to  be  held  at  the  University  of  Illinois  in  the  sunnner  of  inoo.  It  has  also 
asked  each  of  the  agricultural  colleges  whether  it  could  contribute  $25  each 
year  in  aid  of  a  graduate  school.  Affirmative  responses  have  been  received 
from  27  institutions,  and  negative  responses  from  15.  Four  of  the  institutions 
have  expressed  doubt  as  to  tiieir  ability  to  contribute,  and  .3  have  not  responded. 
Omitting  the  University  of  Illinois,  at  which  the  forthcoming  school  is  to  be 
held,  there  remain  2G  "positive  affirmative  replies,  making  an  annual  assured 
contril)ution  at  this  time  of  $0.50,  or  .$l,oUO  for  the  biennium. 

Your  committee  finds  itself  without  definite  powers  in  respect  to  the  graduate 
school  beyond  the  two  items  of  business  mentioned  above.  The  nature  of  the 
powers  delegated  to  this  committee  will  determine  the  attitude  of  the  associa- 
tion toward  the  graduate  school,  and  the  measure  of  responsibility  that  it 
desires  to  assume.  Your  connnittee  believes  that  a  graduate  school  is  exceed- 
ingly important  for  the  purpose  of  aiding  the  officers  in  colleges  and  experiment 
stations  in  keeping  in  touch  with  current  progress,  of  concreting  and  harmo- 
nizing the  work  of  these  institutions,  of  developing  friendships,  and  of  inspiring 
enthusiasm.  It  believes  that  the  maintaining  of  a  graduate  school  should  be 
a  regular  and  continuing  work  of  this  association.  Your  committee  therefore 
makes  the  following  propositions  for  your  consideration : 

(«)   The  Graduate  School  of  Agriculture  is  an  institution  of  this  association. 

{h)  It  follows,  therefore,  that  the  policy  and  method  of  the  school  are  to  be 
determined  by  the  association,  and  that  the  institution  at  which  the  school 
is  held  in  any  year  is  to  be  the  agent  of  this  association. 

If  these  propositions  are  adopted,  then  the  committee  on  graduate  study  (or 
some  other  conmiittee  created  by  the  association)  must  be  empowered  to  pro- 
vide for  the  financial  and  i)edagogical  policies  and  conduct  of  the  school.  The 
committee  recommends  that : 

(1)  The  moneys  contributed  by  the  different  institutions  in  aid  of  the  school 
shall  be  paid  to  the  treasurer  of  this  association  and  by  him  be  paid  over  to 
the  institution  at  which  the  school  is  held. 

(2)  The  expenditures  of  these  moneys  shall  be  with  the  advice  and  consent 
of  the  committee  on  graduate  study. 

(3)  The  institution  at  which  the  school  is  held  be  requested  to  make  to  this 
association,  for  the  information  of  the  association  and  of  such  institutions  as 
may  care  to  conduct  such  a  school,  a  statement  of  the  expenditures  in  the 
interest  of  the  school,  not  only  of  such  funds  as  are  derived  from  contributions, 
but  also  from  fees  and  appropriations  by  the  institution  itself. 

(4)  The  committee  on  graduate  study,  by  and  with  the  concurrence  of  the 
president  of  the  institution  at  which  the  school  is  held,  shall  choose  a  dean  of 
such  school,  and  shall,  either  through  the  dean  or  otherwise,  and  with  the  con- 
currence of  the  institution,  choose  the  faculty  and  determine  the  course  of 
study. 

(5)  All  local  arrangements  and  all  work  of  publicity  lie  with  the  institution 
holding  the  school. 

(G)  The  committee  be  empowered  to  solicit  funds  from  experiment  stations 
as  well  as  from  colleges,  when  such  stations  are  under  management  separate 
from  the  colleges,  and  also  from  State  departments  of  agriculture  and  other 
organizations  if  it  should  seem  wise  to  do  so. 

L.  H.  Bailey. 

M.    H.    BUCKHAM, 

A.  C.  True. 

^y.  O.  Thompson, 

B.  Ayres, 

CoDtmittee. 

On  motion  of  the  chairman  of  the  execiitive  committee,  the  discussion  of  the 
report  was  proceeded  with  at  once. 

L.  n.  Bailey,  of  New  York.  There  are  two  fundamental  propositions  which 
should  be  discussed.  I  think,  before  we  proceed  to  the  details  of  the  organization 
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;in<l  coiKluct  (if  the  id-opiiscd  school.  The  lirst  is  that  tho  sradnato  school  of 
a,i,nMculturc  is  nii  institution  of  this  association;  that  this  association  is  rcsponsi- 
l«lo  for  it :  that  it  is  the  creature  of  this  orjjcanization.  If  this  he  true,  it  follows, 
therefore,  that  the  policy  and  the  method  of  the  school  are  to  he  determined  l»y 
the  association,  and  that  the  institution  at  which  the  school  is  held  in  any  year 
is  to  be  the  a^ent  of  this  association. 

The  financial  maintenance  of  this  school  would  come  from  three  sources,  so 
far  as  the  connnittee  now  foresees.  In  the  first  place  from  the  contributions  by 
the  collejres.  and,  in  the  second  place,  from  the  fees.  At  the  graduate  school  at 
Columbus  three  years  ago  the  fees  were  placeil  at  $<;,  for  the  reason  that  other 
fees  in  other  sunniier  school  work  were  i)laced  at  that.  The  connnittee  believes 
that  a  fee  of  .$10  would  be  fair  and  reasonable.  M  the  oliio  school  there  were 
7r>  uiatrii-ulants.  \\'e  should  expect  there  would  be  KMi  at  a  succeeding  school, 
and  at  $10  apiece  that  would  make  $1,000.  the  riMnaind<n-  of  the  fund  to  b(>  con- 
tributed by  the  institution  that  holds  th(>  school.  The  committee  feels  that 
some  nia.ximum  limit  might  be  placed  on  the  cost  of  the  graduate  school.  That 
maximum  limit  has  not  be(>n  fixed  nor  definitely  discussed.  It  has  been  sug- 
gested that  $4,000  might  be  the  maximum. 

I  think  that  the  association  should  assume  financial  responsiiiility  only  so  far 
as  its  contributions  are  concerned.  The  contributions  paid  into  the  treasury  of 
this  association  liecome  the  contrilmtions  of  the  association.  But  the  connnittee 
feels  that  the  financial  responsibility  of  tliis  association  does  not  extend  beyond 
the  contril)utions. 

Tlie  reason  for  the  provision  for  the  biennial  session  is  that  this  association  at 
Des  Moines  expressed  its  opinion  that  the  graduate  scliools  should  1)e  held 
every  two  years.  Tlie  'committee  therefore  worked  ujion  that  instruction.  1 
think  the  connnittee,  however,  is  unanimous  in  the  feeling  that  this  is  frequent 
enough,  and  that  a  school  could  not  possibly  be  maintained  every  year  at  the 
high  pitch  and  grade  at  which  it  is  desirable  to  maintain  it. 

The  next  proposition  is  merely  a  corollary  of  this,  or  at  least  a  consequence 
of  this,  for  it  follows  that  the  policy  and  method  of  the  school  are  to  be  deter- 
mined by  the  association,  and  that  the  institution  at  which  the  school  is  held 
in  any  year  is  to  be  the  agent  of  the  association. 

After  further  discussion  by  E.  Davenport,  of  Illinois  ;  D.  B.  Burinton,  of  West 
Virginia,  and  E.  A.  Bryan,  of  Washington,  a  motion  made  by  G.  T.  Winston,  of 
North  Carolina,  that  the  report  of  the  connnittee  as  a  whole  be  adopted  by  the 
association,  and  that  the  committee  lie  authorized  and  insti'ucted  to  iiroci^ed  to 
organization  of  the  graduate  school  for  the  year  190G,  according  to  the  lines  laid 
down  in  the  report,  was  agreed  to. 

Report  of  Committee  on  Bure-Food  Legislation. 

A  report  from  the  conmiittee  on  this  subject  was  presented  by  the  chairman, 
W.  A.  Withers,  of  North  Carolina,  as  follows : 

During  the  past  year  :\Iaine  and  New  Hampshire  have  enacted  pure-food  laws. 
Missouri  and  Wyoining  have  each  appointed  a  food  and  dairy  connuissioner  to 
whom  is  intrusted  the  execution  of  pure-food  laws.  Kansas  has  made  a  begin- 
ning by  authorizing  tlie  board  of  health  to  collect  samples  and  the  professor  of 
chemistrv  in  the  State  university  to  make  analyses  of  tlie  same ;  Init  no  appro- 
priation "for  the  work  has  been  made.  Indiana  has  made  an  appropriation  and 
has  established  a  laboratory,  and  by  these  means  will  enforce  existing  laws. 
In  North  Dakota  and  Idaho  there  has  been  a  strengthening  of  existing  laws. 
In  other  States  existing  laws  have  been  amended  without  any  very  apparent 
gain.  But  in  no  State  has  any  pure-food  law  been  repealed  except  by  the  enact- 
ment of  new^  laws. 

Brogress  has  been  made  in  the  different  States,  therefore,  (1)  by  establishing 
a  food  control  in  States  previously  without  it,  (2)  by  the  creation  of  machinery, 
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or  by  making  an  appropriation  for  rendering;  existing  laws  effective,  (8)  by  en- 
acting laws  witliont  appropriations  and  making  tbe  work  in  so  far  as  it  is  done 
a  gratuity,  and  (4)  l)y  amendments  which  tend  to  strengthen  existing  hiws  or  to 
secure  greater  uniformity. 

The  results  which  have  attended  the  inspection  by  the  United  States  Depart- 
ment of  Agriculture  of  imported  foods  vuuler  existing  laws  of  Congress  illustrate 
the  good  effects  which  would  follow  the  enactment  of  a  law  regulating  interstate 
commerce  in  adulterated  and  misbranded  foods,  beverages,  and  drugs.  It  was 
thought  in  some  quarters  that  this  inspection  would  hinder  or  diminish  foreign 
commerce  in  food  ])roducts.  The  experience  of  two  years  of  inspection,  however, 
has  shown  that  this  fear  is  groundless.  On  the  contrary,  trade  in  inspected 
liroducts  has  greatly  increased.  Purchasers,  feeling  that  imported  goods,  such 
■MS  olive  oil.  etc..  have  been  inspected  and  are  i)ure,  are  Imying  in  larger  quanti- 
ties than  ever  before.  This  confidence  of  the  public  in  the  character  of  im- 
ported goods  will  be  extended  to  those  of  domestic  origin  subject  to  interstate 
connnerce.  when  a  national  law  regulating  interstate  conunerce  is  passed  and 
enforced. 

Such  a  law  will  be  of  immense  advantage  also  in  urging  to  luiiformity  the 
laws  and  regulations  of  the  various  States,  thus  relieving  manufacturers  of  a 
great  deal  of  annoyance,  without  in  any  way  diminishing  the  protection  afforded 
to  the  consumer. 

Your  conunittee.  therefore,  respectfully  urges  the  association  to  take  such 
actit)n  as  will  look  to  the  indorsement  of  a  pure-food  measure,  its  introduction 
to  Congress,  and  its  enactment  in  law. 

]\Iessrs.  Wheeler,  Patterson,  and  Withers  ask  to  be  relieved  of  further  service 
upon  this  committee,  as  their  work  is  not  connected  with  the  food  control. 

W.  A.  Withers. 
H.   J.   Patterson, 
H.  J.  Wheeler. 

Committee. 

Instructions  to  the  jiIxecutive  Committee  Regarding  Congressional 

Legislation. 

The  following  reconnnendation  of  the  executive  conunittee  was  laid  before 
the  convention  for  consideration  by  the  chairman  of  the  committee,  II.  C. 
White : 

Your  committee  submits  to  the  association,  in  view  of  the  efforts  which  will 
be  required  in  connection  with  the  proposition  which  will  be  made  to  increase 
the  appropriation  to  the  exi)eriment  stations,  whether  it  would  not  be  wise  to 
withhold  for  the  present  specific  instructions  to  your  executive  committee  in 
connection  with  tbe  mining  school  bill,  leaving  the  committee  free  to  concen- 
trate its  efforts  to  secure  the  passage  of  the  Adams  bill,  giving,  of  course,  to  the 
mining  school  bill,  if  introduced,  such  support  as  may  be  practicable  or  condi- 
tions justify. 

H.  C.  White,  of  Georgia.  In  connection  with  that  recommendation,  the  resolu- 
tion offered  by  President  Atherton  (p.  28)  covers  the  case  largely,  and  the  execu- 
tive conunittee  rei>orts  back  this  resolution  for  consideration  at  this  time  with  an 
amendment.  The  recommendation  of  President  Atherton,  with  the  amendment 
by  the  executive  committee,  reads  as  follows : 

Resolved,  That  the  executive  conunittee  be,  and  hereby  is.  instructed  to  use 
its  best  efforts  to  promote  the  passage  of  the  Adams  bill :  and 

ResolreiJ,  That  this  association  hereby  reindorses  the  Mondell  bill  and  ad- 
vises the  executive  committee  to  give  such  assistance  to  its  passage  as.  in  its 
judgment,  may  be  advisable  and  as  circumstances  may  justify. 

The  adoption  of  this  resolution  would  be  substantially  the  adoption  of  the  rec- 
ommendation of  the  executive  committee.  If  the  association  should  continue  to 
give  instructions  to  its  executive  committee  t;)  urge  the  passage  of  specific  bills, 
as,  for  example,  a  bill  known  as  the  "Adams  bill."  a  bill  known  as  the  "  Mondell 
bill,"  a  bill  known  as  the  "  Hepliurn  bill. — which  yr.u  have  just  indorsed — a  bill 
in  connection  with  for(>stry.  and  so  forth,  that  would  scatter  the  efforts  of  the  exec- 
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iitive  coniinittoo  to  such  an  I'xoiit  that  they  would  he  I'utih'  in  all  casos  i)rol)altl.v. 
Now,  to  avoid  iniuiiiiiziiij;  the  iutiu^MUi'  of  the  association  your  conunittoe  has 
sufTjiestt'd  that  y<iu  consider  tho  proiiricty  of  I'ostrictinj,'  thcso  instructions  to  tlic 
ixi'cutivc  connnittcc.  asking  it  to  concentrate  its  efforts  on  some  particulai- 
nieasui'e.  That  is  the  question  now.  whether  it  should  he  the  policy  of  the  asso- 
ciation to  restrict  its  instructions  to  the  executive  connnittee  so  as  to  enable 
the  committee  to  concentrate  its  efforts  on  some  line  of  legislation,  and  that  we 
understand  to  he  the  effect  of  President  Atherton's  resolutions  that  it  is  tin- 
sense  of  the  association  that  the  efforts  of  the  committee  he  concentrated. 

W.  ().  Thomp.so.n.  of  Ohio.  I  do  not  luiderstand  that  the  executive  connnittee 
is  asking  us  to  concentrate  on  the  Mondell  hill  or  any  other  hill,  hut  they  are 
asking  us  whether  or  not  this  association  should  not  say  to  them.  "We  desire 
you  to  concentrate  your  efforts  upon  some  specific  thing  in  the  Impc  of  success." 
The  question  before  the  association,  if  I  understantl  it.  is  now  really  on  the  gen- 
eral policy,  whether  we  shall  aim  for  one  thing  or  go  out  for  everything  in 
sight ;  and  the  judgment  of  the  executive  connnittee  seems  to  be  that  if  we  go 
(/ut  for  everything  in  sight  we  will  come  back  with  nothing;  whereas  if  we  go 
for  one  thing  we  may  get  it,  or  we  may  not.  Now,  there  may  be  a  ditt'erence  of 
opinion  on  what  we  should  go  for,  but  the  imi»ortant  issue  is  that  we  should 
concentrate  our  efforts  upon  some  jtarticnlar  thing. 

E.  Davexport.  of  Illinois.  M.v  view  is  that  we  should  not  bind  this  committee 
down  too  closely.  If  we  instruct  the  connnitt«'e  to  do  one  thing,  it  may  be  found 
to  be  something  that  can  not  be  done.  There  are  three  or  four  pieces  of  legis- 
lation that  we  want  to  see  adopted  as  soon  as  possible,  and  it  seems  to  me  that 
if  we  surround  our  committee  with  ironclad  instructions  each  year,  those  in- 
structions may  stand  in  the  way  of  a<'hieving  some  other  thing  that  might  be 
brought  al>out.  If  a  particular  bill  is  now  in  favorable  form  for  passage,  at 
the  coming  session  of  Congress,  and  we  think  that  is  most  likely  to  pass,  and 
we  instruct  our  connnittee  to  work  for  that,  it  may  very  well  be  that  that  bill 
can  not  pass,  and  that  some  other  bill  may  pass.  Therefore  I  am  in  "favor  of 
intrusting  our  executive  committee  with  a  consideralile  degree  of  discretion, 
allowing  them  to  use  their  own  judgment  as  to  where  to  put  the  i)ressure  and 
the  work  when  the  time  comes. 

G.  T.  Winston,  of  North  Carolina.  I  thought  there  were  some  specific  recom- 
mendations made  by  the  executive  committee  in  regard  to  the  Adams  bill,  and  then 
in  regard  to  the  ^londell  bill.  If  it  is  only  the  general  recommendation  that  we 
should  concentrate  our  efforts,  I  do  not  desire  to  ask  for  a  division  of  the  vote  on 
the  question.  If.  however,  we  are  to  vote  for  the  Mondell  bill,  I  would  like  more 
information  as  to  the  present  condition  of  that  bill,  for  I  am  frank  to  say  that  I 
am  not  satisfied  with  that  bill  as  I  last  saw  it,  and  I  do  not  think  that  the  asso- 
ciation would  be  satisfied  with  that  bill  if  it  fully  understood.  It  seems  to  me 
that  the  time  has  come  for  this  association  to  assert  itself  in  protecting  the  inter- 
ests of  the  colleges  and  the  kind  of  education  which  this  association,  as  I  under- 
stand it,  was  formed  to  protect  and  promote.  I  think  there  is  danger  that  the 
great  interests  and  the  great  ideals  of  education  represented  by  this  associa- 
tion are  going  to  be  interfered  with  and  checked  and  obstructed  by  other  in- 
fluences and  by  other  interests  and  by  other  ideals  of  education.  If  a  bill  for 
the  establishment  of  mining  schools  in  connection  with  laud-grant  colleges  is  to 
be  so  framed  that  institutions  which  have  no  mining  departments  are  able  to 
secure  the  benefits  of  the  appropriations,  and  so  divert  them  from  their  proper 
channels,  why  can  not  the  same  thing  be  done  with  any  other  school — a  forestry 
school  for  instance?  And,  then,  why  not  go  back  and  deal  with  appropriations 
and  institutions  already  existing?  I  see  no  reason  why  this  should  not  be  done. 
It  is  the  principle  that  I  oppose. 
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I  hope  that  this  assoouition  will  not  indorse  the  Mondell  bill  in  its  ])resent 
shape,  and  whether  we  get  it  or  do  not  f?et  it,  let  ns  stand  iii>on  a  i>rinciple. 

H.  C.  White.  The  motion  before  the  house  is  not  on  tlie  (juestion  of  indorsinjr 
one  thing  or  another.  The  motion  before  the  house  is  on  the  question  whether 
the  convention  will  declare  its  policy  as  to  concentration.  The  resolutioiis  of 
Doctor  Atherton,  which  have  come  in  subsequently,  provide  for  specific  instruc- 
tions in  regard  to  the  Adams  bill  and  general  advice  in  regard  to  the  Mondell 
bill.  Those  I'esolutions,  however,  are  not  now  befon-  the  convention;  The  ques- 
tion is  now  on  the  motion  of  Dean  Davenport  that  the  reconnnendation  of  the 
executive  committee  be  adopted,  and  that  it  shall  he  the  jiolicy  of  the  executive 
committee  to  concentrate  their  efforts  rather  than  diffuse  them. 

J.  K.  Patterson,  of  Kentucky.  I  have  no  scruples  whatever  about  going  be- 
fore the  Congress  of  the  United  States  and  asking  for  what  our  agricultural 
and  mechanical  colleges  need.  They  get  the  money  from  the  people,  and  it  is 
their  function  to  disburse  to  the  best  advantage  this  money  for  the  benefit  of 
the  Republic.  I  have  a  perfect  right,  and  this  association  has  a  perfect 
right,  to  go  before  Congress  and  ask  whatever  it  wants  and  whatever  it 
needs,  and  I  do  not  think  that  it  need  have  any  compunction  because  oV 
States'  rights  or  any  other  sort  of  rights.  The  money  in  the  Tublic  Treasury 
belongs  to  the  people,  and  if  we  can  induce  Congress  to  believe  that  they  are 
making  a  proper  use  of  the  means  at  their  disposal  in  fostering  and  supporting 
these  land-grant  colleges  along  the  lines  originally  indicated  in  th6  organic  act. 
that  is  all  right.  Now,  I  am  interested  in  the  passage  of  this  Adams  bill.  I 
believe  that  the  experiment  stations  ought  to  lie  strengthened;  and  I  do  imt 
believe  that  we  are  in  any  danger  of  asking  for  too  nuich  in  this  direction.  But 
I  am  equally  interested  in  the  passage  of  a  measure  of  some  kind  that  will  give 
strength  to  the  other  side  of  the  provision  made  for  the  establishment  of  these 
colleges,  namely,  in  the  direction  of  mines  and  mining,  which  seems  to  me  to  be 
a  legitimate  outcome,  a  legitimate  corollary,  from  the  original  establishment  of 
colleges  for  the  study  of  agriculture  and  instruction  in  the  mechanic  arts. 

Now,  every  State  in  the  Union  is  iiiterested  in  the  passage  of  a  mining  bill. 
We  are  interested  in  it.  and  have  made  repeated  efforts  to  get  it  through.  It  is 
going  to  come  up  again  this  time,  whether  Ave  will  or  not.  If  it  is  not  intro- 
duced under  the  auspices  of  this  association,  it  will  be  under  the  auspices  of 
one  or  two  other  associations,  and  they  are  working  diligently  to  accomplish 
their  end.  Some  of  us  who  attended  the  meetings  of  the  Association  of  State 
Universities  the  other  day  were  also  allowed  to  attend  a  meeting  of  the  Mining 
Association.  The  Mondell  liill  was  iiresented  in  a  modified  form,  and  after 
the  criticisms  of  President  Atherton  and  others  it  was  agreed  that  that  was  a 
bill  which  not  only  harmonized  the  interests  of  this  association.  l>ut  also  har- 
monized the  interests  of  this  association  with  other  interests  outside  of  it. 

Now,  whether  we  will  or  not.  a  measure  is  going  to  be  introduced,  and  if  it 
is  not  introduced  with  onr  cooperation,  and  if  in  consequence  of  our  opposition 
we  take  no  part  in  the  movement,  if  we  even  are  neutral  in  the  matter,  our  in- 
terests may  suffer.  This  bill  was  believed,  after  it  was  recast,  to  be  acceptable 
to  all  concerned.  It  was  accepted  by  the  Mining  Association;  it  was  accepted 
unanimously  by  the  jiresidents  of  the  colleges  and  univci-sit  ics  outside  of  this 
association  who  were  ])re.sent  yesterday  and  wlio  adjourned  yesterday.  It  seems 
to  me  that  it  would  be  folly  for  us  to  williiiold  our  active  coopcr.-ition  in  this 
niattei*.  We  may  not  be  the  introducers  of  I  be  bill,  but  if  that  bill  ]>e  introduced 
by  other  parties,  as  it  certainly  will  he  by  tlicse  two  other  associations,  it  is 
just  possible  if  we  give  it  the  cold  shoulder,  or  betray  an  attitude  of  neutrality — 
whether  active  or  not — it  will  be  ])assed  to  our  detriment.  We  ought  not  to  be 
placed  in  that  attitude.  If  we  believe  Ibal  that  bill  sufficiently  guards  our  in- 
terests, if  it  is  not  in  any  important  sense  antagonistic  to  our  interests,  though 
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we  do  not  get  all  wo  would  othorwiso  .ixct  if  it  w;is  iiiti-odiici'd  by  oursclvfs  and 
there  was  nobody  else  to  thwart  us.  then  we  ouulit  to  .i^ivc  it  o\n-  hearty  coop- 
eration and  our  etTeetive  eooiteration. 

Now  every  State  in  the  I'nion  is  interested  in  this  matter.  Vavu  Maine  is 
interested  in  it:  and  Florida  is  interested;  and  a  i,'reat  many  o(  those  States 
which  have  infant  minini,'  industries  now  are  interested  in  it.  The  State  of 
Kentucky  is  especially  interested  in  it.  and  we  (>xi)ect  to  work  eariu^stly  in 
conjunction  with  whoever  introduces  this  hill.  lieiie\  in.::  that  in  whatever  shajte 
it  passes  now  we  are  anxious  to  cooperate  as  heneticiaries,  to  cooperate  in 
placing  it  upan  the  statute  hooks  of  these  United  States.  I  believe  that  ought 
to  be  the  attitude  of  every  one  of  our  organizaions.  If  we  can  imt  get  all  we 
want,  take  all  we  can  get.  Half  a  loaf  is  better  than  no  bread.  And  if  there 
are  antagonistic  interests  which  come  into  the  arena,  concede  a  little  now.  in 
order  that  y(ai  may  be  able  to  get  your  oiiponents  to  concede  a  little  on  th" 
other  side,  and  bye  and  iiye  a  Iiill  will  he  produced,  some  such  liill  as  this  tiiat 
was  read  the  other  night  and  was  sulmnttcvl  to  these  associations,  whi<-h  will 
benefit  very  largely  all  the  interests.  1  s.iutinized  that  bill  pretty  carefully. 
and  I  believe  that  in  the  main  the  agricultural  and  mechanical  colleges  which 
compose  this  organization  will  be  benetit(>d.  This  is  a  matter  of  extreme 
interest  to  us  and  to  all  the  institutions  in  the  nation.  The  agricultural  inter- 
ests are  now  and  for  a  long  time  will  be  predominant  ;  but  there  are  other 
interests  that  are  coming  to  the  front  very  largely  and  which  will  in  the  end 
l)e  potent  rivals  of  the  agricultural  production  of  the  United  States  of  America. 
:^Iore  than  100,000,000  pounds  of  copper  are  nnned  here  every  year  and  sent 
abroad  to  be  manufactured  abroad  and  to  come  back  here  for  us  to  buy.  Why 
might  not  these  industries  be  developed  to  such  an  extent  as  to  enable  us  to 
utilize  them  at  home?  There  are  billions  of  tons  of  coal  that  only  await  the 
industrial  energy  and  intelligence  of  the  mining  engineer  to  be  brought  to  the 
surface  and  to  add  inunensely  to  the  wealth  of  this  country  :  in  iron  and  copper 
and  silver  and  gold  there  are  billions  of  tons  in  the  bowels  of  the  earth  that 
are  only  awaiting  their  development.  Now.  how  can  this  be  better  accom- 
plished than  by  adding  to  the  facilities  of  those  mechanical  branches  of  learn- 
ing that  are  now  taught  in  connection  with  these  laud-grant  colleges,  placing 
this  mining  instruction  and  education  right  there,  so  that,  by  cooperation  with 
these  other  elements,  provision  for  which  is  made  along  the  scientific  lines, 
the  greatest  amount  of  energy  may  be  brought  to  bear,  thus  bringing  together 
a  concentration  of  capital  and  a  diffusion  of  labor  that  will  yield  the  greatest 
possible  results?  Just  in  connection  with  these  agricultural  and  mechanical 
colleges  ought  these  schools  of  mines  to  be  established;  and  this  Mondell  bill, 
I  seriously  and  earnestly  believe  to  be  instrumental  in  bringing  about  that 
same  result.  If  we  attempt  to  bring  it  about  ourselves  and  ignore  the  coopera- 
tion of  each  other's  interests,  we  shall  fail.  If  the  Association  of  State  Mining 
Schools  attempts  to  do  it  without  the  cooperation  of  the  other  two  associations, 
they  will  fail.  And  if  the  third  one  attempts  to  carry  that  measure  through 
Congress,  they  will  fail,  whether  through  our  opposition  or  our  apathy.  But 
when  we  all  put  our  shoulders  to  the  wheel,  the  appropriation  will  be  secured, 
and  in  nine  cases  out  of  ten  it  will  go  where  it  ought  to  go,  namely,  to  the 
agricultural  and  mechanical  colleges. 

E.  Davenport.  I  have  written  out  a  resolution  which  expresses  the  thought 
that  I  had  in  mind,  and  I  offer  it  as  carrying  out  the  recommendation  of  the 
executive  connnittee  and  as  a  sul)stitute  for  the  resolution  of  I'resident  Atherton. 
It  reads : 

In  view  of  the  fact  that  this  association  has  indorsed  a  number  of  plans 
looking  to  appropriations  from  Congress,  and  is  likely  to  indorse  others  of 
similar  character ;  Therefore  be  it 
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ResoJrcd,  That  its  executive  conimittoe  be  instructed  to  safeguard  the  inter- 
ests of  all  these  measures  at  every  point,  but  to  concentrate  its  efforts  at  any 
particular  session  upon  the  bill  or  bills  which  may  seem  to  be  in  the  most 
favorable  condition  for  passage. 

The  resolution  was  adopted,  and.  after  some  further  discussion,  the  resolu- 
tion of  President  Atherton.  as  amended  by  the  executive  committee,  was  laid 
on  the  table. 

G.  T.  Winston  offered  the  following  resolution  and  asked  its  immediate  con- 
sideration, which  was  agreed  to  by  the  executive  conmiittee : 

Resolrcfl,  That  the  executive  committee  be  instructed  to  secure,  if  possible, 
such  changes  in  the  Mondell  bill  as  will  ajiply  the  funds  appropriated  thereby 
according  to  the  previous  i)olicy  of  Congress  in  establishing  and  developing 
colleges  for  industrial  education,  such  policy  being  outlined  in  the  Morrill  bill, 
the  supplemental  Morrill  bill  and  the  Hatch  Act. 

President  Winston  said,  in  support  of  the  resolution : 

The  purpose  of  this  resolution  is  that,  if  the  committee  can  do  it,  they  should 
get  us  back  again  the  ^Nlondell  bill  as  originally  introduced  in  Congress.  It  was 
then  acceptable  to  the  Association  of  Mining  Schools  and  this  association,  and 
it  was  acceptable  to  everybody  except  the  State  universities.  My  motion  is 
simply  that  we  ask  a  continuance  of  the  policy  of  the  National  Government 
as  outlined  in  the  three  bills  I  have  mentioned — the  Morrill  bill,  the  supple- 
mental Morrill  bill  and  the  Hatch  Act.-  We  have  those  three  laws  already 
passed  by  the  National  Government,  and  my  motion  is  that  we  ask  Congress 
not  to  change  the  policy  established  by  them.  It  is  nothing  new  I  am  asking 
for;  I  am  resisting  something  new,  and  something  which  will  be  the  entering 
wedge  in  controlling  any  future  appropriations  that  the  National  Government 
may  make. 

At  the  suggestion  of  President  Thompson,  President  Winston  amended  his 
resolution  to  read  as  follows : 

Resolved.  That  the  executive  committee  be  instructed  to  request  Congress  to 
continue  the  policy  that  it  has  adopted  in  the  Morrill  bill,  the  supplemental 
Morrill  bill,  and  the  Hatch  Act,  according  to  the  lines  there  laid  down. 

The  question  upon  the  motion  as  amended  was  taken,  and  the  motion  was 
agreed  to. 

Claims  of  the  Experiment  Stations  to  the  Consideration  of  Congress. 

H.  C.  White.  The  second  reconnuendation  of  the  executive  committee  is : 
It  is  recommended  that  the  association  instruct  the  executive  committee  to 
take  apiiropriate  action  to  secure,  if  i)racticable,  the  presentation  of  the  claims 
of  the  experiment  stations  to  the  proper  support  and  consideration  of  Congress 
at  the  next  session  of  that  body. 

This  recommendation  of  the  executive  committee  was  adopted. 

Standing  Committees. 

H.  C.  White.  The  third  and  last  recommendation  of  the  executive  committee 
is  in  regard  to  the  matter  of  the  standing  committees  of  the  association.  The 
executive  committee  offers  the  following  resolution  and  recommendations: 

Resolved,  That  all  matters  affecting  the  relations  of  the  association  to  the 
Government  departments  and  to  National  legislation  be  assigned  to  the  execu- 
tive committee  or  to  special  connnittees  raised  from  time  to  time  to  meet 
special  exigencies,  and  that  matters  relating  to  the  work  of  the  association 
itself  be  assigned  to  the  standing  committees  of  the  association. 

It  is  recommended  (1)  that  the  standing  connnittees  of  the  association  be  as 
follows  : 

(a)  On  bibliography. 

(b)  On  methods  of  teaching  in  the  land-grant  colleges. 
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(e)  On  graduate  study, 
(il)  On  oxti'iision  work, 
(e)   On  cxpcriincnt  station  orjranization  and  iiolioy. 

(2)  That  eacli  (•(ininiittw  shall  consist  of  tivo  nionihors. 

(3)  That  tho  conunitteos  shall  be  appointed  and  announced  by  the  president 
of  the  association  at  the  concluding  session  of  each  annual  convention. 

(4»  That  the  members  of  the  committees,  when  practicable  and  unless  the 
president  for  fiood  cause  shall  othei'wise  determine,  shall  be  selected  from 
those  in  attendance  upon  the  convention  at  which  the  committees  were 
appointed. 

(5)  That  vacancies  arising  between  conventions  shall  he  tilled  by  the  com- 
mittee in  which  the  vacancy  has  occurTcd. 

After  considerable  discussion  the  resolution  offered  by  the  conunittee  was 
adopted,  and  their  i-ecomniendations  were  referred  to  a  special  committee  con- 
sisting of  A.  C.  True.  1..  II.  Bailey.  E.  A.  liryan.  W.  K.  Stone,  and  C.  I).  Woods 
to  report  during  the  convention.      (For  report  of  this  conunittee  see  p.  50.) 

Department  or  AcKKri.TrR.vi.  Education-   in  the  National  Edicationai, 

Association. 

The  chairman  of  the  executive  committee  rei'ortcd  the  following  resolution, 
offered  by  K.  I..  liutterheld,  of  Rhode  Island : 

Whereas  this  association  believes  that  the  questions  involved  in  the  general 
and  the  technical  education  of  the  rural  jn'ople  are  of  sutHcient  imitortance  to 
warrant  si)ecial  recognition  in  the  great  gatherings  of  American  educators: 
Therefore  be  it 

Hcftolred.  That  our  executive  committee  l)e  hereby  instructed  to  take  such 
steps  as  they  may  consider  necessary  in  an  endeavor  to  secure  the  consent  of 
the  National  Educational  Association  to  add  to  its  list  of  special  departments 
a  department  or  departments  on  rural  and  agricultural  education. 

K.  L.  Butterfield.  I  do  not  know  that  this  resolution  needs  any  extended 
explanation.  It  has  been  presented  here  after  consultation  with  mend)ers  who 
are  in  touch  with  the  National  Educational  Association.  It  seems  to  me  that 
while  the  suggestion  might  come  from  that  association  that  it  has  already,  per- 
haps, a  sufficient  or  too  great  number  of  departments,  the  fact  remains  that 
the  National  Educational  Association  has  not  yet  recognized  agricultural  edu- 
cation in  a  sufficient  degree.  It  is  true  that  the  subject  of  rural  schools  has 
been  taken  up  in  the  last  eight  or  ten  years,  and  well  discussed  by  that  associa- 
tion. It  is  also  true  that  the  I'ecent  report  of  the  committee  on  industrial  edu- 
cation is  a  good  piece  of  work ;  but  the  department  that  we  stand  for  has  not 
been,  to  my  mind,  definitely  and  sufficiently  recognized  by  the  National  Educa- 
tional Association.  It  happens  that  the  National  Educational  Association  has 
announced  that  it  is  to  ask  for  a  bill  of  incorporation  from  the  next  Congre.ss, 
and  in  that  bill  there  are  specified  seventeen  departments  already  existing. 

Now,  it  seems  to  me  that  the  work  of  agricultural  education  has  attained 
sufficient  dignity  to  demand  from  the  body  of  our  educators  a  department.  It 
is  true  that  these  things  may  be  taken  up  in  a  general  session,  but,  as  a  matter 
of  fact,  they  will  not  be  sufficiently  discussed.  It  also  remains  true  that  if  we 
had  a  department  of  this  sort,  we,  who  are  members  of  this  association,  would 
be  charged  with  the  responsibility  of  supporting  it ;  but  it  seems  to  me  that 
would  be  wholly  a  good  thing,  that  we  ought  to  be  in  closer  touch  than  we  are 
with  that  association,  and  they  ought  to  recognize  more  fully  the  relations  of 
our  special  lines  of  work  to  the  general  educational  movement  of  the  day.  And 
this  matter  leaves  the  method  entirely  with  our  executive  committee,  to  treat 
it  as  they  see  fit,  to  call  it  what  they  see  fit,  and,  in  fact,  to  engage  as  they  see  fit 
with  the  National  Educational  Association. 

On  motion  the  resolution  offered  by  President  Butterfield  was  adopted. 
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Tlon.  "William  T.  Harris,  ('oniniissioiier  of  Education.  Uoluix  introcluced,  spoke 
as  follows  : 

Address  of  Hon.  William  T.  Harris.  Commissioner  of  Education. 

Gentlemen.  1  thank  .von  for  this  indication  that  you  like  to  hear  or  see  me  for 
a  moment  and  hear  a  word  from  ine.  and  I  would  like  to  put  in  that  word  ri^ht 
here  on  the  suh.iect  that  has  now  heen  brought  ni)  before  you.  The  National 
Educational  Association  has  one  large  general  meeting,  as  you  do.  and  it  ha-* 
ever  so  many  dei)artnients  and  may  have  ever  so  many  more.  Anyone  who  is 
interested  in  any  line  of  education  in  one  of  these  departments  may,  if  he  can  get 
together  twenty  or  thirty  or  forty  or  Hft.v  ])ersons  who  wish  to  pursue  his  spe- 
cial line  of  investigation,  have  a  dejiartment  formed  for  them,  and  the  general 
executive  committee  of  the  association,  in  going  from  one  cit.v  to  another  yea;- 
by  year,  make  arrangements  for  them  and  take  care  of  all  the  business  part  of 
it,  so  that  all  that  these  particular  specialists  who  form  a  new  group  need  to  do 
is  to  meet  at  that  room  which  is  provided  for  them  on  the  dates  specified.  T 
think,  myself,  it  is  really  most  important  that  agriculture — that  is,  agricultural 
instruction — in  the  elementary  schools,  and  perhaps  also  in  the  secondary 
schools,  should  be  provided  for  in  the  National  Educational  Association,  and  if 
President  Butterfield  should  l)e  charged  with  that  matter  and  bring  it  before 
the  association  it  would  be  very  easy  to  get  such  a  department  established,  and 
the  movement  would  prove  fruitful  to  the  National  Educational  Association 
itself,  because  it  would  get  hold  of  and  meet  a  certain  desire  and  impulse  that 
is  moving  throughout  the  country  to  have  agriculture  recognized.  I  suppose 
there  are  various  crude  attempts  all  over  the  country  to  introduce  instruction 
in  agriculture.  Sometimes  that  movement  stops  at  the  vestibule.  When  you 
and  I,  Mr.  Chairman,  were  little  boys  agricultural  instruction  in  this  country 
began  at  the  vestibule,  and  l»egan  by  teaching  a  little  book  chemistry  and  a 
little  Latin,  and  things  of  that  kind,  and  never  got  beyond  that.  Of  course  the 
great  point  now  in  our  day  is  that  we  push  beyond  the  vestibule,  and  sometimes 
we  push  so  far  that  we  forget  that  there  is  any  vestibule  and  that  there  ought  to 
be  one.  Now  is  the  time  when  there  ought  to  be  a  department  devoted  to  agri- 
culture in  the  National  Educational  Association.  The  National  Educational 
Association  collects  at  its  meetings  from  2<).!iO  to  35.(»00  people  sometimes.  We 
had  one  meeting  attended  by  36,000  people  in  Boston  last  year;  a  very  large 
gathering,  and  a  great  market  fair,  as  it  were,  of  education  of  all  kinds. 

Once  I  was  interested  in  getting  up  a  series  of  round-table  discussions ;  it  is 
amusing  to  think  of  it.  and  perhai)s  some  of  you  here  may  remember  the  result 
of  it.  We  had  discussions  at  Saratoga,  and  we  had  them  on  such  transcendental 
subjects  as  Schopenhauer  and  his  pupils  in  Germany  and  their  pessimistic 
discussions.  You  could  have  such  discussions  in  round  tables,  but  not  on  the 
farm. 

But  agriculture  should  be  brought  up  every  year  at  the  educational  associa- 
tion and  a  harvest  of  the  thoughts  be  gathered  there.  That  was  the  ob.iect  of 
establishing  this  great  market  fair  of  the  National  Educational  Association — 
that  each  one  should  bring  his  contribution  to  it.  and  find  other  jiersons  who  had 
been  working  along  those  lines;  and  each  one  taking  what  is  brought  by  the 
others,  each  goes  home  richer  by  many  things  than  the  one  thing  that  he 
brought.  That  is  what  will  happen  in  the  National  Educational  Association  if 
this  section  is  formed.  There  will  be  a  gathering  together  of  results  and  a 
reaping  of  them,  and  it  will  give  the  agricultural  colleges  all  over  the  cou-itr\ 
and  the  State  universities  which  deal  with  agriculture  a  part  and  place.  Every 
university,  of  course,  every  year  finds  certain  lines  on  which  it  wishes  it  could 
influencethe  elementary  schools,  and  each  one  examines  the  educational  instruc- 
tion in  the  elementary  schools  to  find  something  that  might  be  adopted  in  his 
own  State.  There  are  thousands  and  thousands,  sometimes  as  many  as  a  hun- 
dred thousand  programmes  of  the  annual  meeting  of  the  association  circulated 
all  over  the  country  before  the  meeting.  But  I  need  not  tell  you  about  the 
National  Educational  Association,  except  that  it  has  .$l.")(».(Hi()  at  interest,  income 
to  be  appro])riated  to  jn-inting  its  i>roceedings,  so  that  a  good  paper  on  any  sub- 
ject always  gets  printed,  and  it  is  possible  to  get  these  papers  reprinted  some- 
times, us  the  matter  is  electrotyped. 
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Statistical  Work  of  thk  V.  S.  Ukpartment  of  Ac.ricultttre. 

H.  r.  White,  of  (Joorsia.  The  executivo  coinmitteo  roports  the  resohition 
offered  by  Director  Waters,  of  Missouri  (p.  'J'.ti.  and  recoiiiiueiuls  its  iiassajie  in 
the  foHowiiif;  aiiieiukHl  form: 

Whereas  the  collection  and  publication  of  accurate  aiiricultural  statistics  is  of 
importance  and  of  great  assistance  to  the  land-grant  colleges  in  connection  with 
the  teaching  of  agricultural  economics:  Therefore,  be  it 

Rrsolrcd.  That  it  is  the  sense  of  the  American  Association  of  Agricultural 
Colleges  and  Experiment  Stations  that  the  United  States  Department  of  Agri- 
culture should  continue  the  collection  and  disscnnnation  of  information  and 
statistics  with  respect  to  the  condition  and  .yield  of  farm  crops. 

The  resolution  was  adopted  as  amended. 

Report  of  Committee  on   College   and   Station   ExiiiniT  at   the   St.   Louis 

Expos  rnoN. 

W.  IT.  .ToRDAN.  of  New  York.  Your  committee  wishes  to  present  yon  with  a 
document  which  covers  the  history  of  the  life  of  that  connnittee,  and  to  call 
to  your  attention  the  fact  that  the  initiative  of  the  effort  to  secure  the  exhibit 
at  St.  Louis  began  four  years  ago,  so  that  the  work  of  your  committee  covers 
four  years  from  the  initiation  of  the  effort  to  the  final  act.  Our  object  in  hav- 
ing this  report  prepared  (and  we  owe  many  thanks  to  the  Office  of  Experiment 
Stations  for  the  real  labor  of  the  preparation  of  the  report),  covering,  as  it 
does,  a  complete  history  of  what  the  comnnttee  did.  is  to  put  it  on  file,  so  that 
it  may  he  available  to  those  who  have  any  such  burden  in  the  future,  a  complete 
record  of  what  was  done  at  the  St.  Lcmis  Exposition,  and  what  steps  .-ind  ma- 
chinery were  used  that  would  pertain  to  sinular  efforts. 

I  only  wish  to  make  one  or  two  remarks  on  this.  In  the  first  place,  we  did 
not  spend  all  our  money.  The  main  reason  for  expending  only  about  $90,000 
out  of  the  $100,000  that  we  had  was  that  we  were  unable  to  inaugurate,  on  so 
extensive  a  basis  as  we  desired,  what  was  known  as  the  "  outside  exhibit." 

A.  C.  True.  I  take  it  that  the  acceptance  of  this  report  will  hardly  include  the 
ordinary  understanding  that  it  is  to  be  made  a  part  of  the  proceedings  of  this 
meeting.  We  have  to  deal  with  the  printing  of  these  in  the  Department  of 
Agriculture,  and  it  is,  therefore,  of  interest  to  me.  I  woidd  suggest  that  it  be 
received  with  the  understanding  that  it  is  to  be  placed  on  file  in  the  Office  of 
Experiment  Stations,  where  it  will  be  available  to  all  future  committees  who 
have  to  deal  with  such  matters.  I  have  considerable  doubt  whether,  as  Director 
of  the  Office  of  Experiment  Stations,  I  could  recommend  the  publication  of  the 
report  in  its  present  form.  There  are  many  details  in  it  which  would  be  of 
very  little  use  except  to  a  committee  dealing  with  tlie  matter.  There  is  abso- 
lutely no  provision  in  law  for  the  printing  l)y  the  Government  of  any  report  of 
the  St.  Louis  Exposition.  The  only  thing  that  the  Government  Board  has  under- 
taken, as  I  understand  it,  is  the  preparation  of  a  catalogue,  more  or  less  exten- 
sive, of  the  exhibit  as  a  whole.  If  that  is  to  be  printed  at  all  it  will  have 
to  be  by  special  act  of  Congress.  In  the  case  of  the  Chicago  exhibit,  if  I  re- 
member correctly,  no  report  was  ever  printed  by  the  Government.  In  the 
cases  of  some  of  the  foreign  expositions  quite  extensive  reports  have  been 
printed.  I  might  say  that  a  somewhat  extended  report  of  this  exhibit,  with 
illustrations,  has  been  published  by  the  Office  of  Experiment  Stations  in  its 
report  for  the  year  1904,  and,  as  far  as  I  am  aware,  that  covers  everything  that 
the  association  desires  to  have  that  can  be  gotten  out  of  this  report. 

James  K.  Patterson,  of  Kentucky.  That  report,  I  have  no  doubt,  contains  a 
great  deal  of  valuable  matter.     I  doubt  whether  any  appreciable  part  of  the 
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contents  is  known  to  nny  inomltor  of  this  nssociatiou  outside  of  tlio  fommittee  of 
the  association  tliat  liad  chari^e  of  it.  I  douht  whetlier  ono-tonth  of  it  is  Icuown 
to  the  niemhers  wlio  liad  charge  of  it.  l-'roni  tliat  point  of  view,  it  seems  to  me 
publicity  should  be  given  to  it.  It  seems  to  me  that  was  a  very  important 
exhibit.  It  was  not  only  agricultural,  but  also  mechanical,  and  I  have  no 
douI)t  there  are  hundreds  and  hundreds  of  jK'rsons  throughout  the  country  who 
would  read  that  report  with  interest.  I  b(>lieve  that  every  member  of  the  asso- 
ciation into  whose  bauds  it  might  eome  would  read  it  and  would  profit  by  it. 
It  seems  to  me  that  a  proi)er  appeal  made  to  the  National  Congress  by  the 
executive  committee  of  this  body,  or  by  any  other  i)r()perly  constituted  com- 
mittee representing  this  body,  would  olitain  recognitiou  from  that  body  and  en- 
able us  to  give  it  to  the  world. 

A  motion  that  the  report  be  received  and  i)laced  on  file  in  the  office  of  Experi- 
ment Stations  was  agreed  to. 

On  motion  of  AV.  D.  Gibbs.  of  Xew  Hampshire,  a  vote  of  thanks  was  extended 
to  the  committee  whose  duty  it  was  to  arrange  the  exhibit  at  St.  Louis. 

Resolution  IJegarding  National  Grange. 

William  P.  Brooks,  of  Massachusetts,  offered  a  resolution,  as  follows : 

Resolved,  That  the  Association  of  American  Agricultural  Colleges  and  Experi- 
ment Stations  extends  to  the  National  Grange  of  the  Patrons  of  Husbandry 
assembling  to-day  at  Atlantic  City.  N.  J.,  its  cordial  greetings  and  best  wishes 
for  a  gathering  which  shall  be  fruitful  in  good  work. 

The  resolution  was  adopted,  and  the  secretary  was  instructed  to  transmit  it 
to  the  meeting  of  the  National  Grange  by  telegraph. 

Thereupon  the  convention  adjourned  until  8.30  o'clock  p.  m. 

Evening  Session,  Wednesday,  November  15,  1905. 

Standing  Committees. 

A.  C.  True,  of  Washington,  1).  C.  presented  the  report  of  the  special  commit- 
tee on  standing  committees,  as  follows  : 

The  si)ecial  committee  on  standing  committees  submits  the  following  recom- 
mendations : 

(1)  That  the  standing  committees  of  the  association  be  as  follows  : 
((/)    On  instruction  in  agriculture. 

{h)  On  graduate  study, 
(c)  On  e.Ktension  work. 
{(I)   On  experiment-station  organijiation  and  policy. 

(2)  That  each  committee  shall  consist  of  six  members.  When  the  committee 
is  first  appointed  two  members  shall  be  appointed  for  one  year,  two  members 
for  two  years,  and  two  members  for  tliree  years.  Members  api)ointed  therafter 
shall  serve  for  three  years,  except  that  members  appointed  to  fill  vacancies 
sliall  serve  only  during  the  unexpired  I'cmainder  of  tlu-  terms  of  the  members 
whose  ])laces  they  take. 

(3)  That  the  committee  shall  be  apixiinted  and  announced  by  the  ju'esident 
of  the  association  at  the  concluding  session  of  each  annual  convention. 

(4)  That  the  members  of  the  conmiittees.  wlien  jiracticable  and  unless  the 
president  for  good  cause  shall  otherwise  determine,  shall  be  selected  from  those 
in  attendance  upon  the  convention  at  which  the  ai)pointments  are  made. 

(5)  That  vacancies  arising  between  conventions  shall  be  filled  by  the  com- 
mittee in  which  the  vacancy  occurs. 

For  the  committee : 

A.  C.  True,  Chairman. 

A.  C.  Tr[:i:.  This  report  follows  finite  closely  the  recoiumendations  of  the 
executive  committee  with  regard  to  this  matter,  the  only  changes  being  that 
the  committee  on   liibliography   is  dropped,   as    I    understand   was   agreed   upon 
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this  forenoon  by  tlii"  association.  Tlic  couunittcc  ini  instruction  in  a.^ricnlturo 
is  substituted  for  the  one  on  teacliinj:  in  lan(l-;;rant  coilej;es.  This  is  done 
with  the  idea  that  this  conunittee  on  instruction  in  ajiriculture  will  consider  in 
a  broad  way  the  courses  of  instruction  in  ajj^ricultural  colleges  and  schools 
preparatory  thereto,  and  in  that  way  will  take  in  i)robal)ly  all  the  subjects 
which,  under  present  conditions,  are  likely  to  be  considered  l)y  the  conunittee. 

The  work  of  the  conunittee  on  extension  work  would  then  relate  to  sndi 
matters  as  farmers'  institutes,  correspondence  courses,  clubs  of  lioys  and  iiirls. 
and  other  matters  ordinarily  included  in  such  work. 

Another  change  made  is  in  the  extension  of  the  numl)er  of  members  in  each 
committee  from  five  to  six.  This  was  done  in  order  to  make  it  somewhat 
easier  to  subdivide  the  coumiittees  into  subconunittees  for  special  purposes,  and 
also  to  make  possible  the  other  i)rovision  insert(>d,  that  these  members  be 
divided  into  classes,  so  that  two  new  nunnbers  might  be  appointed  each  year, 
and  the  older  members  would  hold  over,  making  the  term  of  service,  in  all, 
three  years. 

The  third  and  fourth  provislons\ire  identical  with  those  of  the  executive  com- 
mittee, and  the  fifth  is  also  the  same,  and  in  any  case  is  hardly  necessary,  i»er- 
haps,  because  it  follows  the  standing  rule  of  order  of  the  association. 

Tbe  report  was  adopted. 

Resolution  Regarding  Prof.  W.  O.  Atwater. 

C.  D.  Woods,  of  Maine.  Those  of  us  who  have  been  familiar  with  this  associa- 
tion from  its  earlier  days  remember  how  much  we  owe  to  the  interest  in  the 
first  meetings,  and  the  later  meetings,  as  well,  of  Trofessor  Atwater.  who  was 
the  first  director  of  an  experiment  station,  and  the  first  Director  of  the  Office  of 
Experiment  Stations.  As  I  presume  it  is  known  to  most  of  those  here,  Professor 
Atwater  was  stricken  more  than  a  year  ago,  and  is  now  lingering  at  his  home 
in  Middletown.  With  the  consent  of  the  executive  conunittee  I  have  drawn, 
and  now  present,  a  short  note  of  sympathy  which  I  would  like  to  present  at  this 
time,  the  executive  committee  favoring  its  adoption,  and  to  ask  that  the  secre- 
tary be  instructed  to  report  it  to  Mrs.  Atwater : 

The  Association  of  American  Agricultural  Colleges  and  Experiment  Stations 
regrets  that  illness  prevents  Professor  Atwater  from  being  present  at  this  meet- 
ing, and  as  he  was  the  first  director  of  an  American  agricultural  experiment 
station,  and  the  fitst  Director  of  the  Office  of  Experiment  Stations,  and  as  in 
other  ways  he  has  done  much  for  the  work,  and  will  always  be  remembered,  the 
association  extends  its  sympathy,  and  all  wish  that  he  may  soon  be  much 
improved  in  health. 

The  resolution  was  adopted,  and  the  secretary  was  directed  to  transmit  the 
same  to  Mrs.  Atwater. 

Officers  of  Sections  and  Members  of  Executive  Committee. 

K.  L.  Butterfield,  of  Rhode  Island,  reported  that  the  college  section  presented 
for  members  of  the  executive  committee  II.  C.  White,  of  Georgia;  J.  L.  Snyder, 
of  Michigan;  and  L.  H.  Bailey,  of  New  York;  for  chairman  of  section.  C.  R. 
Van  Hise,  of  Wisconsin ;  for  secretary  of  section.  H.  C.  Price,  of  Ohio ;  for 
programme  committee,  the  chairman  and  secretary  of  the  section. 

The  report  was  accepted. 

M.  A.  Scovell,  of  Kentucky,  for  the  experiment  station  section,  reported  as 
follows:  For  chairman  of  section,  B.  C.  Buffum.  of  Wyoming;  for  secretary  of 
section,  M.  A.  Scovell,  of  Kentucky;  for  members  of  the  executive  committee, 
W.  H.  Jordan,  of  New  York,  and  C.  F.  Curtiss.  of  Iowa ;  for  programme  com- 
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mitteo.  II.  P.  Armslty.  of  romisylvania  ;  ('.  F.  Cm-tiss.  of  Iowa  ;  yi.  A.  Seovell,  of 
Kentucky. 

The  report  was  accepted. 

Animal  and  Plant  Brekdino — The  American  Breeders'  Association. 

C.  F.  C'urtis.s.  of  Iowa,  presented  the  report  of  the  committee  on  animal  and 
phint  l)reeding.  as  follows : 

Your  committee  on  the  American  Breeders'  Association  sul)mits  tlie  followini; 
rejiort : 

The  American  Breeders'  Association  held  its  first  annual  meeting  at  Chani- 
jiaign.  111..  Feln-uary  l-;5.  1005,  as  the  guest  of  the  Agricultural  College  of  the 
Fniversity  of  Illinois  and  of  various  State  live  stock  and  agricultural  associa- 
tions. The  meeting  was  well  attended,  great  interest  was  taken  in  all  sessions, 
and  .\  s])lendid  three  days'  programme  was  carried  out. 

The  council  has  recently  issued  the  first  annual  report,  including,  with  the 
papers  and  discussions,  a  classified  directory  of  meuihers,  showing  the  lines  of 
scientific  interest  with  which  each  inemher  is  concerned  and  the  lines  of  pure- 
bred live  stock  and  pure-bred  seeds  produced.  There  are  now  about  GOO  mem- 
bers, and  the  association  is  without  debt. 

There  is  need  of  a  fund  to  place  the  association  on  a  permanent  basis.  The 
members  of  the  Association  of  Agricultural  Colleges  and  Experiment  Stations 
rnd  othei's  interested  are  urged  to  aid  in  their  respective  States  in  increasing 
the  meml)ership  and  in  other  ways  to  help  build  up  this  organization.  Persons 
who  have  wealth  to  devote  to  public  uses  could  serve  a  most  important  public 
purpose  by  providing  a  suitable  endowment  for  this  promising  association. 

The  second  annual  meeting  has  been  called  to  meet  at  Lincoln,  Nebr.,  as  the 
guest  of  the  College  of  Agriculture  of  the  Fniversity  of  Nebraska  and  of  the 
several  State  societies  of  live  stock,  agriculture,  and  horticulture  during  "  agri- 
culture week."  It  is  expected  that  the  association  at  its  second  annual  meeting 
will  appropriately  recognize  the  good  offices  of  the  parent  association. 

The  work  of  this  connnittee  having  been  accomplished,  we  recouuneud  that  it 
he  discontinued. 

Respectfully  submitted. 

W.  M.  Hays. 
L.  H.  Bailey, 

C.    F.    CURTISS, 

Committer. 
The  report  was  adopted. 

Cooperation  Between  the  Stations  and  the  U.  S.  Department  of 

Agriculture. 

E.  A.  Bryan,  of  "Washington.  In  l)ehalf  of  the  committee  on  cooperative  work 
between  the  experiment  stations  and  the  United  States  Department  of  Agricul- 
ture, I  would  say  that  all  matters  of  concern  in  connection  with  cooperation  have 
])ecome  of  such  importance  that  it  seemed  desirable  and  necessary  that  the  exec- 
utive connnittee  of  this  association  should  take  immediate  cognizance  of  that 
work,  and  they  have,  during  the  past  year,  had  that  matter  entirely  in  charge 
and  have  already  made  a  report  to  this  association  in  regard  to  the  cooperative 
work,  so  that  any  further  report  on  behalf  of  the  committee  seems  to  be  entirely 
unnecessary. 

^Meeting  Place  of  Next  Convention. 

E.  Mead,  of  the  F.  S.  Department  of  Agriculture,"  presented  a  large  number  of 
cordial  invitations  from  California  to  hold  the  next  convention  of  the  association 
in  that  State. 

Cordial  appreciation  of  the  invitations  and  of  the  hospitality  extended  on  the 
previous  visit  to  the  State  was  generally  expi'essed  and  a  resolution  offered  by 

"  Kepresenting  the  California   Experiment  Station. 
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J.  K.  Patterson  was  adopted,  expressing  the  sense  of  the  meeting  that  the  invi- 
tations shdnld  lie  ju-i-cpted  if  it  sctMiis  ftvisilde  to  do  so. 

The  convention  Mdjonrncd  at  in  o'clock  p.  ni.,  to  meet  November  K'.,  ir)u5,  at  0 
o'clock  a.  ni. 

Morning  Session,  Titirsday,  Xove:mber  10,   1005. 

The  convention  was  called  to  order  at  !•  o'clock  a.  ni.  l),v  the  president. 

Forestry  in  Land-Grant  Institutions. 

The  chairman  of  the  executive  committee  rei)orted  hack  to  the  association  the 
series  of  preambles  and  resolutions,  by  S.  B.  (Jreen,  of  Minnesota,  already  given 
in  full  on  page  27.  with  the  recommendation  that  they  be  adopted  in  the  follow- 
ing form  : 

Whei'eas  the  forests  of  this  country  are  fast  lisaiiiieariiig  and  little  or  no 
attention  is  being  paid  to  their  renewal  ;  and 

AVhereas  the  development  of  this  country  is  seriously  threatened  by  a  shortage 
in  tind)er  supi>ly:  Then'fore  be  it 

Rcsolrcil  bij  the  Associittiim  of  Aiiirricnii  Af/riciilfiiral  CoUcticx  and  llvitcyinicnt 
fStutioiis  ill  von  rent  ion  iisscniltlid.  That  the  national  foi'estry  jtolicy  of  tins  coun- 
try should  include  ])rovision  for  education  and  e.\]ieiMnieiitation  in  for(>stry  by 
the  agriciillural  colleges  and  exiieriinent  stations  of  llic  din'crent  States  and 
Territories. 

S.  B.  (Jreen.  Our  forest  resources  seemed  at  one  time  to  be  inexhaustible. 
It  seemed  as  though  we  had  such  a  wealth  of  foi'est  that  we  could  never  use  it 
up.  But  we  are  fast  getting  to  the  point  when  it  is  a  question  where  we  shall  get 
the  valuable  timl)ers  and  woods  to  use  in  our  industries.  The  increase  of  stump- 
age  value  has  been  enormous  in  the  past  ten  years.  We  have  been  working  our 
timber  resources  just  as  we  would  a  mine.  We  have  not  treated  them  as  though 
they  could  reproduce  themselves,  and  the  land  that  has  been  cut  over  is  practi- 
cally nonproductive  to-day.  It  is  brush  land,  burned  over  every  few  years,  and 
on  which  the  new  growth  is  of  little  value.  There  is  a  shortage  of  timber,  and 
timber  is  the  foundation  of  many  of  our  industries. 

There  is  an  immense  amoiuit  of  mining  riches  in  the  United  States  that  ought 
to  be  developed,  but  it  is  probable  that  there  is  hardly  a  mine  made  which  does 
not  have  to  be  heavily  timbered ;  and  there  are  no  heavier  consumers  of  timber 
than  our  nunes.  And  in  many  sections  of  the  country  to-day  they  have  ditliculty 
in  finding  timbers  for  properly  timbering  their  mines. 

I  know  of  one  mine  in  Minnesota  that  uses  something  like  SO  miles  of  log 
timber  in  a  year.  We  have  an  enormous  amount  of  waste  land  that  is  unpro- 
ductive, not  only  in  Minnesota,  where  we  have  many  millions  of  acres  of  that 
kind,  l)ut  throughout  the  United  States.  There  is  not  a  State  in  this  country 
that  has  not  an  enormous  amount  of  land  that  is  nonproductive  and  could  be 
made  productive,  if  properly  cared  for,  in  forests. 

Without  forests  we  are  going  to  be  handicapped  in  the  development  of  this 
country.  We  have  been  working  a  primeval  source  of  timber  supply.  Some- 
body may  say  that  the  forests  of  Oregon  are  inexhaustible,  or  those  of  the 
Pacific  slope ;  but  they  are  not.  It  should  be  remembered  also  that  more  timber 
has  been  destroyed  by  fire  in  this  country  than  was  ever  cut  by  the  lumbermen, 
and  the  cause  of  the  fires  lies  in  the  lack  of  realization  as  to  the  amount  of 
damage  that  is  done  by  it.  There  is  not  a  State  which  does  not  need  forest 
instruction.  There  are  some  States  where  the  people  are  very  apathetic  in 
regard  to  this  matter. 

The  National  Government  is  doing  a  grand  work  through  its  Forest  Service 
In  the  spreading  of  correct  ideas  as  to  forestry  throughout  this  country,  and  its 
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management  of  the  forest-reserve  business  has  been  such  as  to  be  very  gi'atify- 
ing  to  the  Anicriciui  people;  and  yet  we  need  to  have,  in  oi'der  to  carry  that 
work  out  to  its  fullness,  a  better,  a  higher  intelligence  among  the  people  as  to 
the  possibilities  of  forestry — as  to  what  it  is  reasonable  to  expect  from  forests. 
How  can  we  spread  that  information,  is  the  question.  It  seems  to  me  that  that 
could  be  best  undertaken  by  the  land-grant  college. 

It  seems  to  me  that  these  land-grant  colleges  are  especially  fitted  for  this 
work.  Forestry  is  an  agricultural  subject,  and  the  subjects  which  are  generally 
taught  in  our  agricultural  colleges  bear  with  directness  upon  forestry,  and  for- 
estry could  be  added  to  these  courses  very  easily.  My  idea  is  this,  that  we 
ought  to  look  upon  this  matter  of  instruction  in  foresti'y  in  our  agricultural 
colleges  as  a  part  of  the  national  policy  of  spreading  correct  information  in 
regard  to  forestry  through  this  country.  Some  one  may  raise  the  argument 
that  iron  and  concrete  and  cement  are  largely  replacing  wood  in  construction. 
That  is  true  to  a  large  extent,  and  yet,  in  siiite  of  all  that,  the  per  capita  con- 
sumption of  wood  has  increased  since  the  substitution  of  these  other  materials 
for  wood  has  come  into  vogue. 

GiFFORD  PiNCHOT,  of  the  Forcst  Service.  Mr.  Chairman  and  gentlemen.  I  am 
particularly  glad  to  have  a  chance  to  say  a  word  on  this  matter,  because  I  feel 
very  strongly,  indeed,  the  desirability  of  the  work  that  Professor  Green  has  laid 
before  you.  I  think  we  may  fairly  divide  instruction  in  forestry  into  two  per- 
fectly separate  and  clear-cut  parts,  just  exactly  as  we  may  divide  instruction  in 
almost  any  other  professional  subject  In  the  same  way.  On  the  one  band  is 
that  instruction  which  is  intended  to  make  professionals  who  will  ^iractice  law 
or  medicine  or  forestry,  or  whatever  it  may  be — giving  their  whole  lives  to  it; 
and  on  the  other  side  is  the  instruction  upon  which  the  general  intelligence  of 
the  country  is  based,  the  instruction  that  a  man  needs  who  is  going  to  give  his 
life  to  something  else ;  and  as  I  understand  Professor  Green,  it  is  the  second  of 
these  two  lines  of  instruction  that  he  is  advocating.  I  have  gotten  from  Doctor 
True  a  statement  of  instruction  in  forestry  in  the  land-grant  colleges,  and  the 
figures  show  that  33  of  the  colleges  are  at  present  engaged  in  giving  such  in- 
struction, two  or  three  of  them  preparing  men  for  professional  work,  the  others 
teaching  what  may  be  called  "  agricultural  forestry."  Now.  we  are  not  going  to 
find  it  possible  at  any  time,  I  think,  to  bring  trained  men  in  contact  with  the 
farmer's  wood  lot  unless  in  the  future  we  should  change  our  ideas  of  the  Gov- 
ernment entirely  and  begin  State  supervision  of  the  lumber  business.  The 
handling  of  the  wood  lot  by  the  farmer  is  going  to  control  forestry  over  areas 
w^hich  are  astonishingly  large.  For  instance,  there  are  now  at  least  twice  as 
many  acres  in  wood  lots  in  farms  as  tliere  are  in  national  reserves.  And  if 
a  man  who  owns  it  can  understand  how  to  handle  it,  or,  if  he  does  not,  can 
employ  a  professional  forester  to  come  and  show  him  how,  there  is  an  enormous 
gain;  and,  on  the  other  hand,  if  the  men  who  pass  through  the  land-grant  col- 
leges who  are  not  going  to  make  forestry  a  profession  can  have  the  same  knowl- 
edge as  a  student  in  a  l)usiness  college  has  about  law,  which  does  not  fit  him  to 
be  a  lawyer  but  is  of  the  very  greatest  service  to  him  in  his  work,  then  I  think 
a  very  great  service  has  been  rendered.  I  see  no  reason  whatever,  if  things  go 
on  as  they  are  going  now,  why  we  should  not  have  better  intelligence  among  the 
masses  of  our  people  about  forestry  than  any  other  country  in  the  world.  I 
think  our  people  now  understand  what  forestry  means  better  than  any  other 
nation.  Forestry  is  a  live  topic  here,  and  it  has  never  been  more  live  and  more 
prominent  in  the  minds  of  the  people  than  it  is  just  now.  All  of  that  means  to 
me  that  this  is  a  most  desirable  thing  to  do,  and  I  want  to  back  it  up  just  so 
far  as  I  am  able  to.  I  would  not  want  to  l)ack  it  nji — and  I  want  to  make  that 
perfectly   clear,   and   I   should  be   comi»elled   to   back    the  other   view — if  this 
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meant  that  a  lot  of  men,  half  edncated  in  forestry,  were  solng  to  he  turned 
loose  on  the  conntry  as  trained  foresters.  That  wonid  he  the  most  serions  set- 
hack  that  our  forest  work  could  have,  and  any  influence  that  niijrht  he  hrousjlit 
to  hear  aj,Minst  it  would  he  a  ijood  thinjj;  to  he  hrouuht  to  hear.  That  would 
put  us  in  the  same  position  that  the  medical  profession  wtmld  he  put  in  if  a  lot 
of  people  could  he  turned  out  as  regular  doctors  who  had  had  only  six  months' 
or  a  year's  training.  The  profession  of  forestry  and  the  training  for  it  is  an 
entirely  different  thing  from  this  most  desirahle  spread  of  general  information 
ahout  forest  tojtics. 

Now,  it  is  (luite  possihle — and  I  should  like  to  make  the  offer  very  heartily— 
if  this  matter  goes  through  the  lAtrest  Service  can  he  of  use  to  the  different 
land-grant  colleges  and  to  the  experiment  stations  in  giving  advice  when 
called  upon,  and,  perhaps,  in  reconnnending  men  or  furnishing  puhlications,  or 
in  any  other  similar  way.  And  I  want  to  say  that  we  should  he  only  too  glad 
if  in  any  of  these  directions  we  can  he  of  use  to  you  if  this  matter  goes 
through.  I  feel  very  strongly  indeed  about  it,  because  we  have  been  taking 
this  up,  and  our  attention  has  been  called  to  it  in  the  Forest  Service  in  the  last 
two  or  three  years,  that  the  most  desirahle  thing  that  could  happen  to  the 
Forest  Service  in  this  country  would  he  to  make  the  general  rough  outlines  of 
it  generally  known,  and.  as  Professor  Green  has  very  well  said,  the  solution 
of  this  question  is  in  the  minds  of  the  people. 

C.  A.  Keffkk.  of  Tennessee.  It  seems  to  me  that  the  matter  of  forestry  edu- 
cation in  the  land-grant  colleges  has  about  the  same  relation  to  technical 
forestry  education  as  has  the  general  course  which  a  college  gives  to  a  special 
course  in  medicine.  In  many  and,  in  fact,  most  of  the  colleges  students  who 
have  taken  the  biological-science  course  are  given  credit  for  it  when  they  come 
to  take  their  special  courses  in  medicine,  and  there  is  a  gain  to  all  the  people 
wherever  the  preliminary  coui'se  in  forestry  is  offered  to  students  at  home 
before  they  shall  undertake  the  technical  courses  of  the  larger  profession,  the 
technical  courses  that  they  must  have  in  order  to  go  into  the  business  as 
foresters.  There  is  a  gain,  then,  from  the  student's  point  of  view  and  there 
is  economy  from  the  student's  point  of  view  in  offering  in  the  land-grant 
colleges  lines  of  work  that  shall  lead  and  shall  prepare  for  the  more  technical 
course  that  the  forestry  schools  offer.  I  can  see  no  advantage  in  multiplying 
technical  forestry  schools.  The  country  has  now  a  Forest  Service.  These 
courses  would  appeal  to  the  students,  and  we  should  inevitably  prepare  men  in 
advance  of  the  demands  of  the  country,  and  it  seems  to  me  that  this  would  be 
a  misfortune.  Aside  from  that,  relief  would  be  given  to  those  professors  who 
are  attempting  to  teach  forestry  in  the  laud-grant  colleges  in  addition  to  their 
regular  work.  In  Tennessee,  and  I  think  generally  in  land-grant  colleges, 
instruction  is  given  by  the  horticulturist  or  the  botanist,  whose  duties  in  his 
original  line  would  seem  to  require  all  his  time.  There  is,  then,  need  of  relief 
in  this  way  in  this  direction,  and  there  is  no  doubt  that  instruction  offered  by 
experts  should  be  just  as  valuable  in  this  line  as  in  any  other  line  of  scientific 
research.  I  myself  have  found  that  there  is  hardly  a  more  interesting  sub.iect 
for  the  student  than  forestry.  It  is  a  line  of  work  that  has  two  phases.  There 
is  the  biological  phase,  which  so  many  enjoy,  and  then  there  is  that  larger 
application  of  the  trend  of  a  great  principle  in  general  mechanics  which  is 
yet  to  be  developed,  and  it  seems  to  me,  as  one  factor  in  the  resources  of  the 
country,  we  have  in  forestry  one  of  the  subjects  that  ought  to  have  a  large 
place  in  the  work  of  the  land-grant  institutions.  If  these  land-grant  insti- 
tutions came  closer  into  the  lives  of  the  people  this  would  help  us  in  developing 
the  national  resources.  With  forestry  there  is  quite  as  much  need  of  conserva- 
tion as  of  development.     We  have  reached  a  point  where  the  business  of  lum- 
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bering  is  probably  ns  thoronsbly  developed  as  any  in  tbe  United  States,  but 
we  have  not  readiod  a  place  where  the  business  is  taking  care  of  the  resources 
on  which  the  liusiness  is  based.  It  would  seem  that  the  source  of  this  business 
is  I)eing  dissiiiated.  We  all  know  that  the  Imsiness  of  lumbering  is  gone  from 
the  North.  In  Tennessee,  indeed  in  all  the  Southern  States,  there  is  need  of 
careful  study  of  the  hard  woods  of  the  country.  In  the  Central  South  there  is, 
as  you  all  know,  the  greatest  hard-wood  forest  of  the  country,  and  yet  I 
suspect  the  forester  is  not  as  fully  advised  as  he  should  be  as  to  the  best  means 
of  handling  this  important  forest.  From  the  point  of  view  of  the  forester, 
and  from  the  larger  point  of  view  of  those  interested  in  tlie  conservation  of  the 
national  resources,  it  seems  to  me  that  anything  that  <'aii  be  done  in  the 
direction  of  instruction  in  forestry  ought  to  be  commended  by  this  association. 
The  resolution  as  amended  was  adopted. 

Election  of  General  Officers. 

H.  P.  Armsby.  of  Pennsylvania,  presented  the  name  of  M.  11.  Buckham,  of 
Vermont,  for  president  of  the  association.  J.  K.  Patterson  seconded  the  nomi- 
nation. The  secretary  of  the  association  was  instructed  to  cast  a  unanimous 
vote  for  President  Buckham.  In  like  manner  C.  C.  Thach,  of  Alabama,  was 
nominated  and  elected  first  vice-president ;  E.  H.  Jenkins,  of  Connecticut,  second 
vice-president ;  J.  H.  Worst,  of  North  Dakota,  third  vice-president ;  B.  I. 
Wheeler,  of  California,  fourth  vice-president;  and  L.  Foster,  of  New  Mexico, 
fifth  vice-president;  J.  L.  Hills,  of  Vermont,  secretary-treasurer;  and  A.  C. 
True,  of  the  Office  of  Experiment  Stations,  bibliographer. 

Work  of  the  Office  of  Experiment   Stations   in   Agricultural  Education. 

T.  F.  Hunt,  of  New  York,  introduced  the  following  resolution  : 

Resolved,  That  this  association  recognizes  the  great  value  of  the  work  of  the 
Office  of  Experiment  Stations  in  promoting  the  cause  of  agricultural  education 
hi  the  United  States,  and  heartily  indorses  the  action  of  the  Secretary  of  Agri- 
culture in  encouraging  and  aiding  the  efforts  of  the  Office  in  this  direction. 

The  executive  committee  recommended  immediate  consideration,  and  the  reso- 
lution was  adopted. 

Vote  of  Thanks  to  Representatives  Adams  and  Mondell. 

J.  L.  Snyder,  of  Michigan,  offered  the  following  resolution : 

Resolved.  That  a  vote  of  thanks  be  extended  to  Representative  Adams  for  his 
efforts  in  behalf  of  securing  increased  ai)propriations  for  the  experiment  stations 
of  the  United  States. 

The  executive  committee  recommended  immediate  consideration,  and  the  reso- 
lution was  adopted. 

J.  K.  Patterson.  I  think  we  ought  to  couple  the  name  of  Representative  Mon- 
dell with  that  of  Representative  Adams  in  the  vote  of  thanks  and  confidence 
that  has  just  been  given  expression  to  in  behalf  of  Mr.  Adams.  We  are  all 
interested  in  that  measure,  some  of  us  more  and  some  less,  but  we  are  also 
interested  in  the  passage  of  a  bill  that  will  add  to  the  existing  endowments 
of  agricultural  and  mechanical  colleges  in  the  special  direction  of  schools  of 
mines  and  mining  and  engineering.  I  believe  there  is  a  possibility  of  passing 
this  or  some  kindred  measure,  and  Representative  Mondell  has  been  committed 
to  its  advocfccy  hitherto,  and  it  seems  to  me  it  would  be  a  fitting  tribute  to  what 
he  has  already  done,  and  it  would  be  an  encouraging  stimulus  to  further  effort 
to  couple  his  name  with  that  of  Mr.  Adams  in  the  resolutiou  just  passed.     I 
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tlierefore  luovo  that  a  similar  vote  of  c-ontiaenco  and  thanks  be  accorded  to 
Uepresentative  .Moiidell.  and  that  the  secretary  l)e  directed  to  transmit  tlu'  reso- 
hition  to  him. 

The  executive  conunittee  recommended  immcdialc  consideration,  and  tlie  mo- 
tion was  unanimously  agreed  to. 

ANNr.\L  Dues. 

The  secretary  moved  that  the  annual  dues  for  each  college  and  station  be  fixed 
at  the  usual  sum.  ."{SI"),  for  the  ensuing  year,  and  the  motion  was  agreed  to. 

Federal  Aid  in  Control  and  Extermination  oe  the  Gypsy  Motii. 

H.  J.  Wheeler,  of  Rhode  Island,  offered  the  followini,'  resolution: 

Whereas  the  jiypsy  moth  has  .Mlready  gained  a  footliold  in  tlu-ee  States  in  the 
Union ;  and 

Whereas  it  has  as  yet  no  eft'ective  parasite  enemies  in  the  United  States  and  is 
in  consequence  a  menace  to  the  agriculture  and  forestry  of  the  entire  country  : 
Therefore  be  it  * 

Resohcd,  That  this  association  is  of  the  oi»iniou  tli.il  tlic  tiiiu'  has  come  when 
the  Federal  Government  should  lend  its  aid  in  tlie  control  and  extermination  of 
this  pest. 

The  executive  committee  recommended  inuiiediate  considtn-ation.  and  the 
resolution  was  adopted. 

Memorial  to  I'resident  H.  II.  Goodei.l. 

President  W.  E.  Stone,  of  Indiana,  delivered  the  foUowini,'  memorial  address 
upon  the  life  and  services  of  I'resident  Henry  Hill  (ioodell  : 

Since  the  organization  of  this  association  few  of  its  gatherings  have  Iteen 
without  the  conspicuous  and  efficient  participation  of  one  whose  absence  from 
the  last  annual  meeting  was  so  notable  and  the  occasion  of  so  much  connnent. 
At  that  time  the  thought  would  scarcely  have  occurred,  even  to  his  intimate 
friends,  that  the  long  and  honorable  service  of  President  Goodell  to  the  Ameri- 
can agricultural  colleges  and  experiment  stations  had  been  completed. 

In  the  interval  since  that  meeting  his  name  has  been  written  on  the  long  roll 
of  the  dead,  and  the  association  meets  to-day  in  special  session  to  express  its 
respect  for  his  memory  and  appreciation  of  his  work. 

To  some  of  my  hearers  no  word  of  mine  can  convey  a  better  knowledge  of 
the  worth  and  work  of  our  late  associate  than  they  already  possess  from  their 
personal  acquaintance  and  collaboration  with  him.  But  there  are  many  other 
members  of  this  association  who  from  the  nature  of  things  must  have  au 
imperfect  knowledge  of  the  services  of  President  Goodell  and  his  contemporaries 
in  the  early  stages  of  its  history. 

A  review  of  his  life  and  work  may  therefore  have  a  twofold  result :  It  will 
enable  us  all  to  rightly  value  his  high  worth,  and  it  should  impress  upon  us  the 
significance  of  the  work  of  this  association  in  the  iiast.  the  importance  of  the 
policies  that  have  been  pursued,  and  the  inestimable  value  of  the  services  of 
those  men  who  have  been  leaders  in  the  inception  and  early  work  of  the 
association. 

During  all  of  his  active  life  President  Goodell  toiled  unceasingly  in  that  work 
of  the  establishment  and  advancement  of  agricultural  education  which  has 
been  the  principal  educational  event  in  America  in  the  last  half  century ;  yet. 
strange  to  siay,  he  was  not  by  birth,  tradition,  or  training  connected  with  agri- 
culture in  any  way.  Born  of  missionary  parents  in  a  foreign  land,  and  educated 
in  a  typical  New  England  college  of  liberal  arts,  one  could  scarcely  have  pre- 
dicted for  him  such  a  career  as  he  followed.  But  a  coincidence  of  events 
brought  him.  yoiithful,  ardent,  and  resolute,  face  to  face  with  the  beginnings  of 
two  historic  epochs  worthy  of  his  entire  devotion — the  civil  war  and  the  estab- 
lishment of  the  great  Federal  system  of  industrial  and  technological  education. 
His  character  possessed  traits  which  made  it  impossible  for  him  not  to  engage 
in  these  great  movements.  It  was  not  prevision,  for  his  nature  never  asked 
hostages  of  the  future :  but  it  was  a  call  of  immediate  duty,  a  sense  of  important 
work  to  be  performed  which  led  him  first  to  the  service  of  his  country,  and, 
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aftei-  a  brilliant  rareer  in  the  field,  to  enlistment  in  the  first  facnlty  of  one  of 
the  first  colleges  to  be  established  under  the  Morrill  Act,  where  he  labored  con- 
tinuously and  conspicuously  until  his  death. 

Henry  Hill  Goodell.  son  of  the  Kev.  William  and  Abigail  (Joodell.  was  born  in 
Constantinople.  Turkey.  May  20.  l.s:'.:t.  He  prepared  for  college  at  AVilli.ston 
<ieminary.  Easthampton.  Mass..  and  graduated  from  Amherst  College  in  18G2. 
He  was  commissioned  second  lieutenant  Company  F,  Twenty-fifth  Connecticut 
Volunteers,  August  IG,  1802,  first  lieutenant,  April  14.  ISdo.  and  was  appointed 
aid-de-camp  on  the  staff  of  Colonel  Bissell,  of  the  Nineteenth  Army  Corps.  July  8. 
He  participated  in  the  engagements  in  Louisiana  of  Irish  Bend  and  Vermillion 
Bayou,  in  the  siege  of  Port  Hudson,  and  in  the  Teche  campaign,  and  was  mus- 
tered out  of  the  service  August  2G,  ISG."*.. 

From  18G4  to  18G7  he  was  an  instructor  in  Williston  Seminary,  and  at  the 
opening  of  the  :Massachusetts  Agricultural  College  in  18G7  was  appointed  pro- 
fessor of  modern  languages  and  English  literature.  In  1S8G  he  was  elected  presi- 
dent of  the  college ;  in  1887  director  of  the  experiment  station,  filling  both  these 
oftices  until  his  death.  He  was  an  original  member  and  one  of  the  founders  of 
the  Association  of  Agricultural  Colleges  and  Experiment  Stations,  president  of 
the  association  in  1891,  member  of  the  executive  committee  from  1888  to  1902, 
and  chairman  of  the  same  from  1894  to  1902.  In  the  si)ring  of  1905  he  went  to 
Florida  to  recuperate  from  an  acute  illnes«,  and,  being  homeward  bound,  died 
on  shipboard  in  Boston  Harbor,  en  route  from  Savannah  to  Boston,  April  25, 
1905. 

I  pass  rapidly  these  milestones  of  his  career  to  dwell  upon  certain  traits  and 
achievements  which  will  give  us  a  true  picture  of  the  man.  During  forty-one 
years  he  was  a  teacher,  and  thirty-eight  of  these  years  were  given  to  one  insti- 
tution. But  if  we  thinlv  of  him  as  a  plodding  college  professor,  performing 
only  his  routine  tasks  during  all  of  this  time,  we  shall  do  him  injusticv. 
His'  character  was  a  rare  mixture  of  energy  and  enthusiasm,  with  patience  and 
enduring  persistence,  of  breadth  of  view  and  love  of  detail.  He  was  capable 
of  the  utmost  self-forgetfulness  in  rising  to  the  demands  of  an  emergency. 
He  was  also  able  to  toil  indefinitely  at  an  obscure  task  which  he  believed 
worth  doing.  He  possessed  and  retained  an  optimistic  and  enthusiastic  cour- 
age characteristic  of  youth,  but  with  him  an  inborn  trait.  He  was  not  self- 
conceited  or  self-confident,  but  he  was  self-reliant,  and  when  he  faced  any 
issue  with  cheerful  and  hopeful  trust  in  the  outcome,  as  he  always  did.  it  was 
simply  an  expression  of  this  side  of  his  character — of  his  faith  in  the  ultimate 
triumph  of  right.  Those  who  knew  him  well  had  no  need  to  call  upon  their 
imaginations  to  picture  him  in  the  midst  of  a  desperate  hand-to-hand  struggle 
in  the  assault  on  Port  Hudson,  acquitting  himself  with  signal  bravery,  nor  to 
see  him,  after  this  assault  had  twice  failed,  the  first  man  to  respond  to  a  call 
for  volunteers  to  lead  a  forlorn  hope.  He  had  all  of  the  martial  si)irit  and  aban- 
don to  become  the  foremost  figure  at  such  a  time,  but  without  boastfulness  or 
swagger,  and  he  had  also  the  greater  courage  to  face  the  repulses  and  obstacles 
of  life  modestly,  but  unyieldingly. 

More  than  twenty  years  ago  he  stood  face  to  face  with  an  insidious  and  fatal 
disease,  the  assaults"  of  which  might  well  have  made  the  stoutest  heart  sink. 
But  few  of  his  friends  knew  of  it.  None  ever  heard  him  complain.  By  sheer 
determination  he  repulsed  the  attack  and  held  the  foe  at  bay  for  years.  The 
last  years  of  his  life  were  a  constant  struggle  with  disease,  but  few  would  have 
guessed  the  fact,  nor  would  he  swerve  from  the  conscientious  performance  of 
his  duties  on  this  account.  Some  men  possess  a  courage  which  is  inspired  by 
excitement.  Others  have  that  (luiet  courage  which  is  firm  under  the  most 
depressing  conditions.  President  Goodell's  courage  was  a  part  of  himself — 
dominant  and  ever  present.  In  the  hours  of  deepest  trial  he  was  not  cast  down. 
No  danger  was  great  enough  nor  any  misfortune  so  threatening  as  to  drive 
from  his  face  a  cheery  smile  or  from  his  lips  a  kindly  greeting. 

But  this  energy  and  courage  were  mingled  with  a  genial  and  sympathetic 
disposition  and  were  tempered  with  wisdom.  These  qualities  inspired  love  and 
confidence  on  the  part  of  his  associates.  In  the  army  his  comrades  voluntarily 
placed  their  pay  in  his  hands  and  sent  him  on  a  long  and  dangerous  journey 
to  bring  this  large  sum  to  a  place  of  safety.  I^ater  he  was  trustee  of  the  relief 
fund  of  his  (irand  Army  post.  His  fellow-citizens  trusted  him  also,  and  he  was 
identified  in  a  lieli)ful  way  with  all  good  movements  and  enterprises  in  the  town 
of  Andierst.  where  In-  lived. 

The  excellent  jmblic  library  there  exists  as  a  monument  to  his  efforts,  and  it 
gives  us  insight  into  his  industry  and  energy  to  know  that  for  many  years  he 
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iC.ivc  his  time  to  the  dotails  of  tho  work,  so  thnt.  it  is  said,  more  than  7.000  en- 
tries ill  tlu'  rani  <-atal<).i;u('  aro  in  his  iiaiulwritin};-.  In  a  like  iiiamuT  ho  w.is 
vt'stryiiian.  delejiato,  and  (•oiinuittocuiaii  in  his  church  and  cicM-k  of  the  same 
for  twonty-five  years.  He  was  president  of  the  Andierst  (Miih.  representative 
to  the  iejjishiture.  nienih<>r  of  tlie  Massachusetts  Horticultural  Society  .md  of 
the  Massachusetts  A^iricultural  Society. 

These  were  all  matters  incidental  to  his  real  life  work,  but  his  interest  in 
:ind  devotion  to  them  were  ch.-iracteristic  of  the  <iuiet.  service-seekins?  side  of 
his  nature,  which  at  times  could  also  rise  to  heitrhts  of  enthusiastic  action. 

To  the  ^lassachusetts  A.i,'ricultural  Collejie  he  devoted  his  life,  hcuinniufj; 
when  a  younj;  man  of  2S.  from  which  time  until  his  death,  a  period  of  thirty- 
eiyht  years,  lie  jjave  unsi)arinKly  all  that  he  had  in  any  service  which  could 
be  of  value  to  that  institution.  He  was  appointed  to  instruct  in  literature  and 
modern  lanjiuases,  but.  with  a  fine  spirit  of  devotion,  he  did  not  think  it  be- 
neath his  dignity,  as  the  necessities  of  the  college  (hMiianded,  to  serve  at  differ- 
ent times  as  instructor  in  frynniastics  and  military  tactics,  as  lecturi'r  in  ento- 
molo^'v.  as  instructor  in  anatomy  and  ]ihysiol(i,i,'y.  and  as  instructor  in  rhetoric 
and  elocution.  He  was  also  for  a  time  secri'tary  of  the  faculty,  for  fourteen 
years  lilirai-iiin.  for  some  months  acting  president,  and.  finally,  for  nineteen 
years  president.  He  rendered  this  variety  of  service  not  because  of  any  rest- 
lessness or  special  versatility,  but  strictly  from  a  sense  of  duty  to  the  colles^e, 
which  in  its  early  days  was  often  compelled  to  utilize  all  of  its  resources  in 
order  to  fulfill  its  oblij^ations  to  students.  As  one  contemplates  this  record  of 
service  he  is  struck  by  the  devotion,  the  cai>acity  for  application  exhii)ited  by 
President  Goodell.  and  the  amount  of  work  whic-li  he  actually  turned  off.  For 
instance,  he  was  a  iiassionate  lover  of  books,  and  I'.irly  took  upon  himself  to 
care  for  the  colkw  lil)rary.  For  many  years,  in  addition  to  his  other  duties, 
he  was  librarian  in  fact  as  well  as  in  name,  selectin;,'  and  imrcliasini;  Itooks, 
keeping  records,  preparing  the  card  catalogue,  arranging  exchanges — all  with 
marvelous  efficiency — and  thus  created  by  liis  own  personal  efforts  one  of  the 
most  complete  and  well-selected  agricultural  libraries  in  the  country. 

The  college  was  for  many  years  one  of  the  pioneers  in  the  field,  located  in  a 
community  in  which  agriculture  was  a  minor  industry,  and  surrounded  by  an 
educational  atmospliere  which  was  unsympathetic,  if  not  hostile.  The  condi- 
tions were  discouraging  and  incompatii)le  to  a  young  man  of  Goodell's  training 
and  temperament,  but  here  again  his  ((uality  of  ccmrage.  l)ased  on  confidence  in 
the  right  of  things,  kept  him  faithfully  at  his  jiost.  and  he  lived  t<»  see  the  day 
when,  largel.v  through  liis  own  efforts,  the  college  had  established  itself  in  the 
esteem  of  the  community,  overcome  prejudices,  and  secured  a  high  educational 
standing.  Through  all  of  this  evolution  he  adhered  persistently  to  high  stand- 
ards of  education,  such  as  seemed  to  him  befitting  the  institution  and  the  intel- 
lectual conditions  of  the  State. 

When  lie  became  ])resident  of  the  institution  it  stood  sadly  in  need  both  of 
students  and  resources.  The  i)roblems  before  him  were  difficult,  involving, 
first  of  all.  the  establishment  of  public  confidence  in  the  college.  His  labors  in 
this  direction  were  forceful  and  effective,  and  he  soon  succeeded  in  securing 
needed  recognition  from  the  State.  During  his  presidency  the  real  estate  of 
the  college  increased  in  value  one-third ;  its  equipment,  fourfold,  and  its  income, 
threefold. 

His  relations  with  students  were  firm  but  kindly ;  severe  in  discipline,  but 
only  as  a  last  resort,  and  withal  with  such  sympathy  and  kindliness  of  heart 
that  few  others  of  the  long-time  members  of  the  faculty  were  so  well  beloved  as 
he.  He  kept  up  a  large  correspondence  with  alumni  and  old  students,  result- 
ing in  an  exceptionally  accurate  record  of  all  who  had  ever  attended  the  insti- 
tution. He  remembered  and  could  call  by  name  most  of  those  who  had  come 
under  his  care.  With  this  record  of  quiet,  unselfish,  and  effective  devotion  to 
the  institution  and  its  students,  it  is  no  wonder  that  his  name  is  affectionately 
cherished  and  honored  at  the  Massachusetts  College. 

In  the  work  of  this  association,  and  in  the  establishment  of  the  foundations  of 
the  land-grant  colleges  and  experiment  stations.  President  Goodell  had  an 
important  and  almost  luiique  part.  A- full  comprehension  of  this  can  only  be 
had  by  those  who  shared  with  him  these  labors.  With  the  passage  of  the 
Hatch  Act  it  became  apparent  that  an  organization  of  tlie  executive  officers  of 
these  institutions  was  a  necessity.  Tlie  attention  of  Congress  could  only  be 
secured  by  he  presentation  of  matters  of  national  scojie  in  concrete  and  unified 
form.  The  plan  of  education  and  research  mapped  out  for  the  land-grant  colleges 
was  too  broad,  varied  and  comprehensive,  and  too  vital  to  permit  of  its  develop- 
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ment  without  organized  dirootion.  It  v.as  necessary  on  more  than  one  oocasion 
to  urge  upon  Deiiartuients  of  the  Government  a  consideration  of  conditions 
whicli  led  to  fair  and  Ix-nclicial  rulings  with  regard  to  these  institutions.  Tlie 
questions  of  jurisdiction  and  of  the  relations  between  the  separate  institutions 
and  governmental  I)ei)artments  were,  and  have  ever  been,  of  greatest  importance. 
The  heads  of  these  eolleges  were  pushing  out  into  new  and  unexplored  regions, 
and  felt  the  need  of  mutual  aid  and  advice.  All  of  these  considerations  empha- 
sized to  Goodell  and  his  colleagues  the  necessity  of  an  association  for  mutual 
aid  and  protection,  as  well  as  for  the  general  advancement  of  the  interests  to 
which  these  institutions  were  devoted.  In  the  organization  of  this  association 
he  was  a  moving  spirit,  and  in  its  subsequent  work  always  an  active  participant. 
He  was  a  member  of  the  executive  counnittee  from  1SS8  to  1!)02,  and  during  the 
last  eight  years  of  this  time  was  chairman  of  the  same.  In  this  capacity  he 
labored  untiringly,  not  only  in  the  broader  duties  of  the  i)Osition,  but  in 
inultitudinous  details  which  contrilmted  to  the  success  of  the  organization.  One 
can  recall  distinetly  his  methods  of  jireparing  and  jiresenting  the  business  of 
the  association  in  a  complete  and  finished  manner,  which  expedited  the  routine 
of  its  work,  even  at  the  cost  of  apparent  officiousness  on  his  jiart.  His  rare 
tact  and  insight  into  human  nature :  his  broad  outlook  upon  the  field  of  agri- 
cultural education ;  his  wide  knowledge  of  public  men,  and  thorough  familiarity 
with  the  history  of  the  land-grant  college  movement  fitted  him  for  the  place  of 
leader  in  the  "work  of  the  executive  counnittee  and  enabled  him  to  render 
inestimable  service.  The  attention  of  Congress  and  of  governmental  Dejtart- 
ments  has  been  favoraldy  molded  by  the  wisdom  and  firmness  of  this  com- 
mittee. The  threatening  danger  to  the  Federal  appropriation  to  the  colleges 
and  experiment  stations  through  the  gradual  diversion  of  the  proceeds  of  the 
sale  of  public  lauds  was  foreseen  and  averted  through  his  efforts  and  leader- 
ship in  securing  protective  legislation  in  lOOO.  His  conservative  and  wise  but 
energetic  action  averted  many  dangers  and  laid  foundations  which  will  sustain 
our  institutions  for  a  long  time  to  come.  That  we  have  passed  through  this 
j)eriod  of  development  so  safely  is  due  to  a  strong  organization  and  able 
leaders,  among  whom  Henry  Hill  Goodell  stands  conspicuous.  To  few.  if  any, 
of  these  do  the  agricultural  colleges  and  experiment  stations  owe  a  greater 
debt  than  to  him. 

Such  an  example  should  long  survive  the  life  that  gave  it  and  long  continue 
to  inspire  and  guide  the  members  of  this  association.  In  meeting  new  con- 
ditions and  emergencies,  we  shall  do  well  not  to  abandon  those  established 
principles  which  characterize  our  institutions;  we  shoidd  seek  conservative 
vather  than  too  liberal  interpretations  of  the  statutes,  and  we  should  be  willing 
to  intrust  larger  responsibilities  and  greater  freedom  of  action  to  tried  and 
wise  leaders. 

Thus  far  I  have  spoken  of  President  Goodell's  work  and  achievements,  with 
little  reference  to  his  character.  But  no  tribute  to  his  memory  may  con- 
sistently omit  the  highest  ai)preciation  of  his  personal  qualities.  He  did  much, 
he  served  well,  but  he  will  be  longest  and  best  remembered  for  those  traits 
which  endeared  him  to  all  who  knew  him. 

His  was  no  common  spirit.  I  should  like  to  know  more  of  his  ancestry,  to 
trace  those  fine  and  subtle  threads  which  wove  the  texture  of  his  character. 
All  the  substantial  qualities  of  a  man  of  honor  were  his — frankness,  honesty, 
sincerity,  courage,  fidelity,  and  much  more.  He  possessed  a  true  nobility  of 
soul,  an  instinctive  gentility,  a  spirit  of  chivalry  which  eludes  analysis  but 
which  made  itself  unceasingly  felt.  The  very  fitness  and  high  quality  of  his 
traits  caused  him  to  be  sometimes  misunderstood.  As  a  matter  of  fact,  no  man 
was  more  democratic ;  and  although  by  some  deemed  aristocratic  and  distant, 
no  man  was  more  genuinely  sym])athetic.  In  truth,  he  had  in  him  nothing 
vulgar  or  commonplace;  his  being  repelled  f:uniliarity ;  his  fibers  were  attuned 
to  the  sweet  and  true  notes  of  life,  but  the  coarse  and  gross  affairs  of  men 
awoke  in  him  no  answering  chord. 

I  have  known  no  man  who  seemed  to  embody  so  much  of  the  chivalrous 
spirit;  that  spirit  which  takes  no  advantage  of  an  opponent,  which  yields  to 
others,  which  sacrifices  all  for  a  friend,  which  is  embodied  in  the  untranslata- 
ble noblesse  oblige.  His  generosity  and  self-restraint  gave  always  to  others  the 
opportunity  and  took  to  himself  the  obscure  and  painstaking  task. 

He  lived  a  full  and  rich  life  of  service  in  a  great  cause,  and  left  a  record  of 
permanent  achievements,  but  the  finest  and  best  of  his  life  was  known  only  to 
his  intimate  friends  and  to  his  students,  to  whom  he  revealed  a  true  nobility  of 


conduct  and  a  splendid  clianK-ter  that  was  an  insiiiration  to  all  who  caino  within 
its  ilifluonco. 

The  exocntivo   conuuittco   was   instructed    to   provide,    if    praetichle,    for   the 
printing  of  the  address  in  separate  form  after  its  appearance  in  the  proceedings. 
M.  11.  Ruckhani,  of  \'erniont.  offered  the  followini^  resolution  : 

licsolrctl.  That  the  association  desires  to  put  on  lu'rnianent  record  its  high 
ai)preciation  of  the  personal  character  and  eminent  public  service  of  President 
II.  H.  Goodell,  of  the  Mas.sachusetts  Agricultural  College,  and  especially  to  hear 
testimony  to  his  wise,  brave,  and  faithful  labors  in  connnending  to  jmblic  com- 
prehension and  confidence  the  cau.se  of  real  and  practical  education  in  agri- 
culture in  its  early  days  of  experiment  and  conttict.  The  association  also  re- 
calls with  grateful  a])]ireciation  President  Goodell's  laborious  and  efficient  serv- 
ices during  his  eight  years"  tenure  of  the  ollice  of  chairman  of  the  executive  com- 
mittee of  this  association. 

The  resolution  was  adopted  by  a  standing  vote  of  the  association. 

Report  of  Committee  on  Indexing  Agricultiual  Literature. 

A.  C.  True,  of  Washington,  D.  C,  read  a  rei)ort  from  the  standing  committee  on 
this  subject,  as  follows : 

Since  the  last  meeting  of  the  association  i)rinted  catalogue  cards  have  been 
issued  for  three  standard  foreign  periodicals  devoted  to  agriculture,  "Ainiales 
de  la  Science  Agronomiciue,"  "  Landwirthschaftliche  .lalirbiicher."  and  "Die 
Landwirths'-haftlichen  Versuchsstationeii."  As  is  well  known,  these  cards  are 
I)rep;ired  by  the  library  of  the  iH-partment  of  Agricultiu-e  and  printed  and  sold 
by  the  Library  of  Congress.  Tliis  cooperative  arrangement  for  furnishing 
printed  cards  at  a  nominal  i)rice  has  been  satisfactorily  accomplished  and  now 
awaits  sullicient  encouragement  from  subscribers  to  warrant  its  continuation. 
There  are  at  present  only  ten  subscribers  for  complete  sets  and  eleven  sub- 
scribers for  partial  sets  of  the  cards.  It  is  estimated  that  the  cards  for  com- 
idete  and  ])artial  sets  together  are  about  ecpial  to  fifteen  complete  sets.  This 
represents  a  small  number  of  subscribers  compared  with  the  number  of  scientists 
throughout  the  country  engaged  in  agricultural  research  work,  and  for  whose 
benefit  the  cards  are  largely  prepared.  The  (piestion  now  itresents  itself  after 
one  year's  trial,  as  to  whether  the  demand  is  sufficient  to  continue  this  special 
indexing  and  to  add  other  jieriodicals  to  the  number  to  be  indexed.  To  make  it 
worth  while  to  prepare,  print,  and  distribute  such  cards,  it  is  necessary  to  have 
thirty-five  additional  subscribers  at  least.  If  the  agricultural  college  or  ex- 
periment station  of  each  State  would  subscribe  for  one  set  of  the  cards  this 
would  insure  the  continuance  of  this  work  and  make  it  possible  to  provide  in- 
(Mviduals  with  whole  or  partial  sets  at  reasonable  cost.'  It  is  estimated  that  an 
annual  subscription  of  .$2."i  from  each  college  or  station  would  be  required. 

The  al>ove-mentioned  iieriodicals  have  been  indexed  through  1004,  and  the  copy 
for  numbers  jaiblished  in  V.H)~)  awaits  the  decision  of  those  most  interested  in 
the  work  as  to  whether  it  shall  proceed.  The  cost  to  keei)  the  indexing  of  these 
periodicals  up  to  date  will  l)e  small,  but  it  is  hoped  that  the  subscribers  will 
desire  cards  for  one  additional  periodical  each  year  until  the  indexing  covers 
the  representative  agricultural  periodicals. 

It  is  a  question  whether  the  work  thus  inaugurated  will  in  any  case  need  the 
further  attention  of  a  standing  committee  of  this  association.  It  seems  probable 
that  the  interests  of  the  colleges  and  stations  in  this  matter  can  be  fully  met 
through  the  library  of  the  Department  of  Agriculture  and  the  Office  of  Experi- 
ment Stations.  The  progress  of  the  indexing  will  naturally  be  reported  each 
year  by  the  Inbliographer  of  the  association.  Your  committee  therefore  suggests 
"that  it  be  relieved  from  further  service. 

A.  C.  True,  Chairman. 

H.  P.  Armsby,  of  Pennsylvania.  I  move  that  the  report  be  accepted,  and  in 
making  that  motion  I  want  to  say  just  a  word.  Our  station  is  one  of  the  few 
which  have  purchased  sets  of  these  cards.  I  have  not  followed  up  the  matter 
closely,  but  I  must  confess  that  I  am  very  much  astonished  at  the  very  small 
number  of  institutions  which  are  reported  by  Doctor  True  as  having  taken 
advantage  of  this  opportunity.     Lean  not  see  how  any  station  can  afford  to  miss 
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this  opportunity.  I  do  not  l)elieve  we  can  afford  in  our  station  work  to  ignore 
the  vast  masses  of  material  and  experimental  data  which  have  been  accumulated 
in  the  last  fifty  or  sixty  years  in  foreign  countries,  and  especially  in  Germany. 
I  do  not  see  how  we  can  make  proper  use  of  our  funds  while  ignoring  that  and 
saying  that  we  liave  nothing  to  do  with  work  abroad.  Of  course  the  failure  to 
purchase  one  of  these  sets  hardly  implies  that;  yet  it  almost  suggests  it.  It 
seems  to  me  it  is  an  important  matter,  and  with  an  index  prejtared  by  the 
library  of  the  Department  in  this  way  and  available  at  a  cost  which  is  insignifi- 
cant, I  can  not  see  how  any  experiment  station  in  this  counti^j-  can  afford  to  be 
without  it. 

The  report  was  accepted. 

Rkport  of  Committee  on  Rural  Engineering. 

A  report  from  this  committee  was  read  by  W.  E.  Stone,  of  Indiana,  as  follows : 

Your  committee  would  report  that  during  the  past  year  there  has  been  a 
perceptible  advance  in  the  ]mblic  recognition  of  the  need  and  value  of  specially 
trained  agricultural  engineers  and  an  encouraging,  if  slight,  ])rogress  in  arrange- 
ments for  giving  this  instruction  in  rural  engineering  in  the  colleges  of  this  asso- 
ciation. 

The  reasons  for  giving  greater  attention  to  this  subject  have  been  enumerated 
in  the  two  previous  reports  of  this  committee  and  need  not  be  repeated  here. 
They  are  found  in  the  changing  conditions  of  farm  life  and  farm  labor  in  this 
country,  and,  being  based  on  a  fundamental  need,  they  will  endure  and  become 
more  urgent  and  apparent  until  ade(iuate  provision  is  made. 

Among  the  evidences  of  progress  during  the  past  season  is  the  streugthening 
of  the  etiuipment  in  Iowa,  the  extension  of  the  instruction  in  Cornell,  and  the 
provision  for  a  complete  course  in  rural  engineering  contemplated  in  Wisconsin. 
'J'be  strengthening  of  the  work  along  experimental  lines  in  a  number  of  institu- 
tions is  also  clearly  apparent,  all  showing  an  awakening  attention  to  this  subject. 
But  along  with  this  there  are  some  unsatisfactory  features.  Chief  of  thes»> 
seems  to  be  the  lack  of  a  clear  perception  of  the  scope  of  courses  in  rural  engi- 
neering, of  what  is  required  to  equip  young  men  to  do  the  work  needed  to  bo 
done,  of  a  lack  of  confidence  in  the  value  of  courses  of  this  character,  which 
must  be  established  before  the  best  results  can  be  obtained.  In  other  words,  the 
rural  engineer  is  not  yet  a  definite  figure  in  this  country,  and  our  colleges  are 
i-till  floundering  in  their  efforts  to  ])rovide  for  his  training. 

In  order  to  ol)tain  a  more  definite  understanding  of  what  is  regarded  as  rural 
engineering  in  the  colleges  represented  in  this  association  and  the  kind  of 
training  given  under  this  classification,  one  of  your  committee  mailed  an  inqtiiry 
as  to  the  subjects  taught,  by  what  professor  or  instructor,  the  e(iuipment  for 
the  work,  and  the  plans  for  future  development.  The  letter  was  unfortunately 
mailed  too  late  for  more  than  half  of  the  colleges  addressed  to  pi-epare  and 
rettirn  replies.  Those  received,  however,  show  that  the  greatest  progress  being 
r.iade  is  in  providing  equipment  for  teaching  and  ex]ierimental  work  in  farm 
mechanics,  Iowa  taking  the  lead  in  this,  being  followed  closely  by  Cornell  and 
Illinois.  There  are  a  number  of  western  institutions  giving  (•oin])Iete  courses  in 
irrigation,  Colorado  and  California  giving  the  most  thorough  training,  the  work 
in  both  these  institutions  giving  comi)lete  courses  in  irrigation  engineering. 

The  replies,  however,  showed  a  wide  diversity  of  opinion  as  to  what  is  in- 
cluded in  riu-al  engineering.  Some  seem  to  indicate  that  elementary  courses  in 
carpentry  and  blacksmithing  are  entitled  to  this  designation.  This  your  com- 
mittee regards  as  erroneous.  They  are  related  to  the  training,  but  they  are  n  > 
more  entitled  to  be  classified  as  a  course  in  rural  engineering  than  a  few  exer- 
cises in  budding  and  grafting  are  to  be  considered  a  course  in  liorticulture,  or  n 
few  exercises  in  stock  judging  are  to  be  classified  as  veterinary  science.  The 
only  colleges  which  are  entitled  to  claim  that  they  are  giving  courses  in  rural 
engineering  are  those  which  fall  within  the  definition  given  \n  Circular  4.").  the 
Fifth  Keiiort  of  the  Conunittee  on  .Methods  of  Ti'aching  Agriculture,  or  those 
which  are  giving  conqjlete  and  indeiiendent  courses  of  insti'uction  in  certain 
well-defined  branches  of  rural  engineering,  like  irrigation  engineering  or  drain- 
age engineering. 

Another  and  more  seriotis  defect  in  the  present  instruction  given  by  our  col- 
leges is  the  evident  fact  that  the  arrangements  for  giving  this  instruction  are 
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in  too  many  rasos  moro  niakoshifts.  In  sonio  of  tho  oollogos  tlieso  suhjpots  are 
taught  l>.v  the  (l('i>artnuMit  of  civil  cn^iiniHTin;:.  in  otluTs  by  llu'  (h'i>artni(>nt  of 
uuH-lianic-al  oiiKinwi'iiiH.  i>i"l  '"  otliers  the  woric  is  a  part  o(  the  ilepartment  of 
af,'rononiy.  In  one  collefie  it  is  tan^ht  by  the  (lei)artinent  of  mathematics,  in 
anotlier  irrij^ation  is  tanj;ht  l>y  the  department  o£  liorticnhiie.  in  another  farm 
machinery  is  tanirht  hy  tlie  department  of  animal  Imsiianthy.  All  will  a.ujree 
that  animal  hnshandry  tani.'ht  l>y  the  department  of  horticnltnre  wonld  1)0  a 
somewhat  anomalous  ;irran;,'ement.  It  mi.irht  he  Justified  on  the  .t,'round  that 
pi,:,'s  will  I'at  the  fruit  which  falls  from  tlu'  trei^s.  and  hence  there  is  a  relation 
between  the  two  subjects,  but  the  teachiufr  of  animal  husitandry  by  the  professor 
of  horticulture  is  no  more  ineffective  than  the  attempt  to  develop  an  effective 
course  in  rural  enjrineerini,'  by  makin;,'  it  a  part  of  horticulture  or  maUinj;  it  a 
l»art  of  animal  husbandry. 

Furtliermore,  there  is  a  lack  ^>{  recojrnition  for  those  in  charge.  No  one  can 
fail  to  be  impressed  by  the  fact  that,  so  far  as  the  makers  of  courses  of  instruc- 
tion are  concerned,  this  work  does  not  stand  on  an  e(|uality  with  the  older  estab- 
lished branches.  Except  for  the  collejres  jjiivini,'  a  course  in  iirifration  engineer- 
inj:.  no  institution  gives  the  man  in  charge  of  this  work  eipial  rank  with  the 
man  in  charg*'  of  other  departments — such  as  agronomy,  animal  husbandry, 
horticulture,  dairying,  etc.  Omitting  those  colleges  teaching  irrigation  en- 
gineering, in  only  one  college — Wisconsin — arc  courses  in  rural  engineering 
recognized  as  a  distinct  department  and  accorded  rank  equal  to  other  depart- 
ments. In  this  respect  the  colleges  of  this  country  present  a  striking  contrast 
to  the  recogiHtion  given  this  subject  in  the  leading  agricultm-al  colleges  of 
lOurope.  In  Sweden.  Demnark.  Belgium.  France.  Netherlands,  and  (lermany 
lural  engineering  is  an  independent  departmt'ut.  with  thorough  courses  of  in- 
struction and  facilities  t'ov  experimental  work  far  in  advance  of  anything  yet 
conti'inplated  in  this  country. 

Your  committee  insists  that  the  conception  of  this  work  given  in  the  report 
of  the  connnittee  on  methods  of  teaching  agriculture  was  a  correct  one  and 
that  the  true  value  of  this  traiinng,  both  to  the  student  and  to  the  development 
•  )f  the  agricultural  resources  of  this  country,  will  not  be  achieved  until  courses 
in  rural  engineering  are  made  as  defhnte  and  independent  as  courses  in  animal 
husbandry,  agronomy,  and  horticultin-e  are  now. 

It  is  not  believed  that  every  institution  should  establish  courses  in  rural 
engineering.  Only  those  which  have  the  eciuipment,  or  where  the  conditions  of 
agriculture  give  opportunities  for  the  following  of  this  traiinng,  should  under- 
take this.  In  States  like  California,  where  the  investment  in  |)um[)s  for  raising 
water  in  irrigation  runs  into  millions  of  dollars,  where  the  high  j>rice  and 
scarcity  of  farm  labor  makes  the  use  of  costl.v  and  complex  machinery  impera- 
tive, and  where  irrigation  and  drainage  are  a  prereiiuisite  to  the  use  of  the 
greater  part  of  the  agricultural  land,  complete  courses  in  this  subject  should  be 
given,  because  a  knowledge  of  them  lies  at  the  very  foundation  of  successful 
agriculture,  and  young  men  equipped  for  this  work  have  exceptional  opportuni- 
ties. Other  institutions  like  Purdue,  Illinois,  Cornell,  and  tnany  others  which 
need  not  be  enumerated,  will,  it  is  believed,  find  it  in  the  line  of  progress  to 
institute  these  courses. 

Another  fact  brouglit  out  by  the  replies  to  these  inquiries  was  that  all  that  is 
needed  in  many  institutions  to  provide  for  complete  courses  of  instruction  is  a 
better  correlation  between  existing  departments,  in  order  that  each  may  give 
effectively  its  part  of  the  training.  It  is  believed  tliat  the  establishment  of 
courses  in  rural  engineering  will  be  an  evolutionary  process  which  will  bring 
about  a  more  comi)lete  fulfillment  of  the  purpose  of  the  Morrill  Act.  These  col- 
leges were  established  for  the  benefit  of  agriculture  and  the  mechanic  arts.  The 
mechanic  arts  part  has  been  developed  into  engineering  colleges  very  similar 
in  character  to  the  best  teclmical  institutions  of  the  ctmntry.  but  the  agri- 
cultural courses  and  the  mechanic  arts  courses  are  entirely  separate  from  each 
other.  Your  committee  believes  tliat  in  the  establishment  of  courses  in  rural 
engineering  tliey  can  be  made  to  greatly  strengthen  and  help  each  other. 

One  thing  which  is  douljtless  in  part,  responsible  for  this  is  the  lack  of  text- 
books, and  these  will  not  be  provided  uirtil  there  has  been  a  greater  body  of 
information  brought  together  and  systematized  than  is  in  our  possession  to-day. 
This  means  tliat  there  is  need  at  present  for  experimental  work.  This  is  being 
recognized  and  provided  for  both  by  a  number  of  colleges  and  by  the  Office  of 
Experiment  Stations  of  the  Department  of  Agriculture.  The  work  of  the  Office 
of  J]xperiment  Stations  in  tests  of  different  types  of  pumping  machinery  and  the 
conditions  which  affect  its  efficiency  in  the  field  will  be  of  great  service  to  the 
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profei=!sors  of  mechanical  enccinoorinfj,  because  it  will  enable  them  to  show  the 
application  of  mechanical  principles  to  the  profit  and  loss  of  farm  work. 

Similar  resnlts  are  destined  to  follow  the  investigations  of  farm  machinery  now 
beins  inau.uurated  by  a  number  of  the  a.i^ricultural  experiment  stations  and  by 
the  Irrigation  and  Drainage  Investigations  of  the  Office  of  Experiment  Stations 
in  the  Depai-tment  of  Agricidtnre.  We  nmst  in  the  near  future  begin  to  consider 
as  never  before  the  economy  of  different  types  of  farm  machinery  as  compared  to 
hand  labor,  and  the  relative  economy  of  machines  operated  by  horsepower  and 
machines  operated  by  gasoline,  steam,  or  electricity.  In  determining  this 
economy  in  a  practical  way,  the  mechanical  knowledge  and  skill  of  the  farmer 
himself  are  an  important  factor.  Tests  of  pumping  machinery  show  variations 
in  efficiency  from  5  per  cent  to  80  per  cent.  In  other  words,  the  fuel  used  in 
some  engines  gave  sixteen  times  the  service  it  did  in  othei's.  A  little  of  this 
was  due  to  superiority  in  types  of  machinery.  The  greater  part  was  in  knowing 
how  to  keep  it  in  proper  working  condition.  In  other  words,  there  is  the 
same  ojiportiniity  for  improvements  in  American  farm  practice  in  the  line  of 
machinery  that  has  already  been  achieved  in  the  breeding  and  management  of 
plants  and  animals.  This  fact  is  being  appreciated  more  clearly  by  the  manu- 
facturers of  farm  implements  than  by  the  farmers  themselves.  Every  insti- 
tution which  has  inaugurated  investigations  of  farm  machinery  has  been  aston- 
ished at  the  lilierality  which  the  manufacturers  of  farm  implements  have  shown 
in  doing  this  work.  The  spirit  of  these  manufacturers  was  strikingly  illus- 
trated at  their  recent  annual  convention  at  Niagara  Falls,  where  the  following 
resolutions  were  passed : 

"Er.'<olrc(1.  That  we  indorse  and  commend  the  agricultural  engineering  inves- 
tigations of  the  I'nited  States  Department  of  Agriculture,  and  believe  their  ex- 
tension will  benefit  both  the  users  and  makers  of  farm  machinery. 

"Rcfiolrcfh  That  a  committee  of  three  be  appointed  by  the  president  to  con- 
fer and  advise  with  the  proper  governmental  auth(»rities  alumt  the  conduct  and 
extension  of  these  investigations.  We  also  reconnnend  as  features  of  tliese 
inevstigations  the  establishment  of  a  laboratory  and  nmseum  for  the  testing 
and  illustration  of  principles  of  farm  mechanics. 

"Resolved.  That  we  indorse  and  connnend  the  teaching  of  farm  mechanics 
and  agricultural  engineering  in  the  various  agricultural  and  other  colleges,  and 
that  we  pledge  to  all  of  this  work  our  cooperation  and  support." 

In  conclusion,  your  committee  expresses  its  belief  that  there  is  at  the  present 
time  an  urgent  need  in  this  country  for  a  few  institutions  to  establish  inde- 
j)endent  courses  in  rural  engineering,  to  I'ank  with  those  now  existing  in  some  of 
the  leading  agricultural  colleges  of  Europe,  and  that  in  order  to  do  this  these 
courses  should  be  independent  departments  of  the  college,  with  adequate  facili- 
ties for  teaching  and  experimentation  ;  that  the  men  engaged  in  teaching  such 
subjects  should  be  classed  as  rural  engineers  and  should  have  the  same  rank  as 
professors  in  other  departments ;  and  that  a  vote  of  thanks  be  extended  to  the 
National  Association  of  Implement  and  Vehicle  Manufacturers  for  the  aid  and 
support  they  have  already  given  to  ex])erimental  work  in  farm  mechanics;  and 
that  the  efforts  of  the  Secretary  of  Agriculture  and  Director  True,  of  the  Office 
of  Experiment  Stations,  to  enlarge  these  investigations,  be  commended. 

AV.   E.   Stone,   Clinirninii. 

The  rejiort  was  accepted  and  the  secretary  was  instructed  to  extend  the 
thanks  of  the  association  to  the  association  mentioned  in  the  report,  in  accord- 
ance with  the  recommendations  of  the  report. 

Ni'TRiTioN  Investigations. 

A.  C.  True.  As  the  work  of  the  agricultural  experiment  stations  developed,  it 
seemed  clear  that  it  would  be  unwise  for  either  the  experiment  stations  or  the 
Department  of  Agriculture  to  stop  their  studies  of  food  products  when  they 
had  studied  questions  relating  to  their  production  and  use  for  farm  animals ; 
and  so,  under  authority  of  law  passed  by  Congress,  investigations  relating  to  the 
nutrition  of  man  were  antboiMzed  in  the  Department  of  Agriculture  and  assigned 
to  the  Office  of  Experiment  Stations.  At  the  same  time,  the  agricultural  experi- 
ment stations  were  authorized  to  carry  on  investigations  on  this  subject.  That 
was   about   twelve  years   ago.     Since   that   time,   especially   under   the   direct 


65 

k'iulei-sliii)  of  I'rofessor  Atwater.  though  as  a  constituent  part  of  the  work  of 
the  Office  of  Kxperuuent  Stations,  a  very  large  amount  of  data  lias  been  aecu- 
luulated  along  these  lines.  Much  of  this  has  been  put  in  the  form  of  pul)lira- 
tions.  whieli  have  been  widely  distributed.  These  investigations  have  been  car- 
ried on  under  a  cooiterative  system  by  means  of  whicli  a  considerable  munber 
of  the  institutions  represented  in  this  association  in  different  parts  of  tlic  coun- 
try have  joined  in  the  work. 

Along  with  that  there  has  been  a  very  considerable  development  of  depart- 
ments of  domestic  science  or  home  economics  in  llic  land-grant  colleges,  and 
this  work  on  human  imtrition  has  been  used  (piite  largely  in  the  development 
of  those  departments.  We  have  now  reached  a  time  in  the  progress  cf  the 
nutrition  investigations  when  it  seems  that  it  will  be  possible  to  make  the 
results  of  this  work  nuich  more  largely  useful  to  su<!i  (l(>i»artments  of  the  col- 
leges, and  we  are  extremely  desirous  to  do  that.  As  you  douittless  know,  if 
you  have  followed  at  all  the  course  of  the  departments  of  home  economics  in 
the  different  institutions,  they  have  had  the  same  prol»lem  that  has  c-onfronted 
the  other  departments — namely,  the  development  of  sound  pedagogic  methods. 
Starting  with  work  that  was  of  an  extremely  simple  and  practical  nature, 
they  have  been  more  and  more  desirous  of  i)utting  the  instruction  on  .1  sound 
college  basis — that  is,  to  give  it  a  scientific  basis  and  standing,  so  that  the 
departments  of  home  economics  in  colleges  might  take  the  leadership  in  that 
work  as  regards  the  lower  schools.  It  uuist  be  borne  in  mind  that  at  present 
there  are  tlumsands  of  schools  in  which  subjects  relating  to  domestic  science 
and  home  economics  are  already  taught.  Thus  far  the  work  done  along  that 
line  by  the  Office  of  Experiment  Stations  has  related  (juite  narrowly  to  human 
nutrition;  but  there  are  some  other  lines  in  which  the  Department  of  Agri- 
culture has  done  some  work,  and  as  far  as  po.ssible  we  desire  to  make  such 
work  also  available  and  useful  to  home  econonncs  departments. 

There  is  also  a  growing  demand  for  a  kind  of  work  which  will  demonstrate 
more  fully  to  the  people  at  large  the  usefulness  of  sudi  in\estigations  and  the 
practical  advantages  which  may  grow  out  of  the  application  of  science  in. 
various  lines  to  the  affairs  of  the  household.  So  that,  as  it  seems  to  those  of 
us  who  have  been  close  to  this  work,  the  time  is  ripe  for  a  consideral)le  devel- 
opment in  this  line  of  endeavor,  and,  in  order  that  the  Department  may  more 
efficiently  do  its  part  of  such  work,  the  Secretary  has  this  year  estimated  for 
a  somewhat  larger  approi>riatiou.  The  increase,  if  obtained,  is  to  be  mainly 
spent  in  getting  into  closer  relations  with  the  teachers  of  home  economics  in 
the  land-grant  colleges  and  other  institutions  having  similar  departments,  and 
also  in  demonstrating  to  a  wider  constituency  the  usefulness  of  such  work.  I 
am  sure  this  is  a  matter  in  which  the  association  is  interested,  and  that  it  will 
cooperate  in  all  good  ways  toward  the  building  up  of  this  enterprise,  both  by 
the  Department  of  Agriculture  and  among  the  several  institutions. 

Miscellaneous  Resolutions. 

On  motion  of  H.  C.  White,  of  Georgia,  the  association  expressed  to  President. 
Stubbs  its  regret  for  his  absence  and  its  sympathy  with  him  for  the  cause 
(death  in  his  family). 

On  motion  of  E.  A.  Bryan,  of  Washington,  the  thanks  of  the  association  were 
unanimously  voted  the  president  of  the  association  for  the  admirable  wa.v  in 
which  that  office  had  been  conducted  during  his  incumbency. 

The  members  of  the  convention,  by  special  appointment,  were  received  l)y  the 
President  of  the  United  States.  Tliey  were  also  extended  the  privileges  of  the 
Cosmos  and  University  clubs  during  their  stay  in  the  city. 
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Standing  Committees. 


The  in-esirtent  annouiK-ed  the  followiiis  stniulinK  committees: 

("(iiniiiittee  on  instruction  in  a.siricnltm'e :  Three  years — A.  ('.  Tnie,  Washing- 
t'lH.  I).  (\.  and  T.  F.  Hunt.  New  Yorlc :  two  years — H.  T.  French.  Idaho,  and 
II.  ('.  White.  Georgia:  one  year — J.  F.  Duggar.  Alabama,  and  W.  I'].  Stone, 
Indiniia. 

Conniiittee  on  graduate  study:  Three  years— L.  II.  Bailey.  New  York,  and 
II.  r.  Arnisby.  Pennsylvania;  two  years — M.  II.  Buckham.  Vermont,  and  R.  H. 
.losse.  INIissouri  :  one  year — W.  O.  Thompson,  Ohio,  and  Brown  Ayres,  Ten- 
nessee. 

Committee  on  extension  work:  Three  years — K.  L.  Butterfield.  Rhode  Island, 
and  C.  R.  Van  Ilise.  Wisconsin  ;  two  years — B.  W.  Kilgore.  North  Carolina,  and 
C.  F.  Curtiss,  Iowa  ;  one  year — A.  M.  Soule.  Mrginia,  and  W.  M.  Hays,  Wash- 
ington, D.  C. 

Experiment  station  organization  and  policy:  Three  years — E.  Davenport. 
Illinois,  and  C.  D.  Woods.  Maine:  two  years— W.  A.  Henry.  Wisconsin,  and 
II.  .1.  Waters,  Missouri:  one  year — M.  A.  Scovell.  Kentucky,  and  C.  E.  Thorne, 
Ohio. 

Thereupon  the  convention  adjourned  sine  die. 


MiNUTHs  or  Tiir.  sirnoNS. 


SECTION  ON  COLLEGE  WORK  AND  ADMINISTRATION. 


Aftehnoon  Session.  Tiesdav.  N()\KAir.EH   14.   I'.M),"). 

The  section  \v:is  ciIUmI  to  onlor  at  'A  ]).  iii.  by  the  cliaii-iuaii,  U.  \V.  Stimson,  of 
Connecticut. 

Ci  i.TiRE  Studies  ix  LANi>-(iRANT  Coli.eoks. 

The  tirst  sui)ject  taken  up  lor  consideration  was  " 'I'o  what  extent  siiould  the 
baccalaureate  dej^ree  courses  of  the  hind-jirant  colleses  be  severely  scientitic 
and  technical — that  is.  inclusive  or  exclusive  of  so-called  'general-culture 
studies? ' "' 

A.  B.  Storms,  of  Iowa,  jiresented  the  following  paper : 

The  FiEi.n  and  Functions  oe  the  Land-CJrant  Colleges. 

Curririiliiiii. — The  avowed  purposes  of  the  land-srant  colleges,  according  to 
the  Morrill  Act.  being  "  to  promote  the  lii)eral  and  pi-actical  education  of  the 
industrial  classes  in  the  several  imrsuits  and  jirofessions  of  life,"  to  what  extent 
should  their  Itaccalaureate  <legree  courses  l)e  severely  scientific  and  technical — 
that  is.  exclusive  of  so-called  "general-culture  studies?" 

general  education  and  technical  efficiency — "  a  minimum  general-culture 

requirement." 

There  are  two  important  general  considerations  in  determining  what  should 
be  the  scope  and  character  of  the  c(mrses  of  study  in  land-grant  colleges — (1) 
the  intent  of  the  original  land-grant  act  and  (2)  the  evolution  of  the  intent 
or  idea  in  land-grant  colleges.  Seldom  or  never  do  the  originators  of  any  far- 
reaching  and  beniticent  idea  conceive  its  execution  in  finished  detail.  Rather, 
they  open  a  fountain  of  inspirational  impulse.  They  initiate  principles  and  out- 
line the  main  working  features  of  a  plan.  Broad-minded  and  benevolent  states- 
men, in  devising  plans  for  the  future  good  of  the  race  or  of  their  country,  are 
the  last  to  wish  to  give  stereotyped  and  rigid  form  to  the  details  of  their  plans, 
knowing  well  that  the  vitality  of  a  great  purpose  and  fruitful  idea  reipiires  a 
free  atmosi)here  for  its  normal  evolution. 

Yet  it  is  also  true  that  a  definite  direction  and  limitation  must  be  prescrilted 
for  the  working  out  of  an  educational  idea.  Those  have  planned  in  highest  wis- 
dom who  have  either  i)rescribed  these  limitations  and  given  this  definition  only 
as  governed  l>y  the  main  initial  purjiose.  or  have  left  the  definition  and  limita- 
tion to  be  worked  out  in  harmony  with  that  central  idea  or  purpose.  No  edu- 
cational system  can  be  successfully  worked  out  that  lacks  consistency  and 
coherence  and  organic  unity  within  itself. 

We  shoidd,  therefore,  ask  as  to  the  main  features  of  the  educational  idea 
that  found  expi'ession  in  the  land-grant  act.  This,  of  course,  is  determined 
not  only  by  the  wording  of  the  act  itself,  but  by  the  discussions  in  Congress 
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whioh  led  to  tlio  ennetnient.  I  think  wo  may  sny.  without  nttomptin?;  to  re- 
sununarize  the  arjiiunents.  that  the  workins  of  the  act  itself  is  a  most  happy 
(>x]nvssion  of  the  central  idea  and  purpose  of  the  leading  spirits  who  secured 
tlie  laiid-urant  enactment.  That  purpose  is  dehued  as  heiuK  to  promote  the 
liberal  and  jiractical  education  of  the  industrial  classes  in  the  several  pursuits 
•ind  in-ofe-isions  of  life.  It  was  not  the  intention  of  the  original  movers  of  this 
:ict  or  of  the  Congress  passing  it  that  these  colleges  should  be  narrowly  and 
severely  and  exclusivelv  technical  in  their  baccalaureate  degree  courses.  A 
verv  interesting  and  instructive  discussion  of  this  very  question  arose  in  the 
State  legislature  of  Iowa  in  1884.  The  State  of  Iowa  had  founded  in  18.58  an 
;  iiricultural  college  and  model  farm  and  had  prescribed  and  limited  its  courses 
of  study  as  follnws :  (ieology.  mineralogy,  meteorology,  entomology,  zoology, 
unimal  "and  vegetable  anatomy,  veterinary  surgery,  and  bookkeeping,  and  per- 
mitted no  other  studies  except  such  as  are  directly  in  t<mch  with  agriculture. 
Desirins  to  take  advantage  of  the  national  land  grant,  the  legislature  accepted 
the  trust  fund  thus  created  and  devoted  it  to  the  maintenance  and  enlargement 
of  the  agricultural  college  thus  established  by  the  previous  act  of  the  legislature. 
After  a  great  deal  of  agitation  and  unrest  the  legislature  in  1884  repealed  the 
former  act  prescribing  the  courses  of  study,  and  enacted  a  new  law  in-oviding 
that  there  should  be  adopted  and  taught  at  the  Iowa  State  Agricultural  College 
a  broad.  lil)eral.  and  practical  course  of  study  in  which  the  leading  branches  of 
learning  should  relate  to  agriculture  and  the  mechanic  arts,  but  which  should 
also  include  such  other  branches  of  learning  as  would  most  liberally  and  practi- 
cally educate  the  agricultural  and  industrial  classes  in  the  several  pursuits  and 
professions  in  life,  including  military  tactics.  It  will  thus  be  seen  that  this  bill 
proposed  to  change  the  law  so  as  to  provide  a  general  and  liberal  course  of 
study,  in  which  agriculture  and  the  mechanic  arts  should  have  a  leading  place, 
and  "to  repeal  the  exclusive  course  that  was  provided  by  the  statute.  Senator 
P.  M.  Sutton,  of  Marshall,  in  an  extended  and  extremely  interesting  argument 
before  the  senate,  contended  convincingly  that  to  hold  the  land-grant  funds  to 
the  narrow  limit:itions  of  the  i)revious  law  was  a  perversion  of  the  trust  funds 
by  diverting  them  to  a  i)uri)o^i'  (|uite  differei.At  from  the  indication  of  Congress 
in  passing  the  land-grant  act. 

The  wisdom  of  this  lil)eral  purpose  of  Congress  in  the  original  act  is  worthy 
ot  all  praise  when  we  consider  the  character  of  the  constituency  of  these 
colleges.  The  voung  men  and  women  who  go  up  to  college  in  these  institutions 
:'re  very  seldom  prepared  for  or  desirous  of  receiving  a  severely  technical 
course.  "  For  the  most  i)art,  the  land-grant  college  is  the  only  college  and  the 
only  opportunit.\-  for  higher  education  thaf  these  young  peoi)le  will  find.  These 
colleges  are  (piite  different  from  institutes  of  technology  opened  in  the  heart 
of  great  cities  and  in  the  midst  of  extensive  manufacturing  enterprises.  Such 
technical  institutes  have  for  their  sole  purpose  the  technical  education  of 
specialists.  It  is  not  yet  true,  and  probably  never  will  be  true,  of  the  land- 
grant  colleges  that  they  are  to  be  in  the  severe  and  narrow  sense  technical 
institutions. 

There  is  a  striking  harmony  between  the  utterances  of  the  leading,  aggressive 
educators  of  the  present  and  the  utterances  of  the  men  who  urged  forward  the 
land-grant  enactment.  For  instance,  President  Dabney.  of  the  University  of 
Cleveland,  in  his  inaugural  address  makes  the  following  statement: 

"  Since  higher  education  produces  more  efficient  men  and  thus  increases  the 
])roductivitv.  the  wealth,  and  the  power  of  the  nation,  it  is  the  duty  of  the 
State  or  city  to  provide  not  only  free  schools,  but  colleges  and  universities  for 
the  higher  training  of  its  citizens." 

And  Doctor  P>arrows.  general  superintendent  of  education  in  the  Philippines, 
in  a  recent  address,  says  the  ideals  of  the  I'liilipiiine  educational  work  include 
"  a  large,  general  purpose  to  raise  the  spiritual  character,  the  industrial  effi- 
cieiK-v,  and  the  political  capacity  of  the  entire  people." 

The  land-grant  law  is  a  significant  and  notable  expression  of  the  ideal  of 
modern  democracy  in  the  si)here  of  education.  The  old  aristocratic  notion  of  a 
.scholarly  class,  whose  hands  should  be  unsoiled  by  labor  and  whose  refined 
minds  should  be  untainted  by  industrialism,  has  given  way  to  the  democratic 
ideal  of  e(iuality.  This  does  not  mean  that  all  men  are  alike  cai)able  of  higher 
education  and  efficiency,  but  it  does  mean  that  the  line  of  division  between 
{•lasses  of  men  shall  not  1»e  artificial  and  arbitrary,  but  natural  and  spiritual. 
The  educational  ideal  of  democracy  is  that  the  iirivi leges  of  education  and  of 
higher  education  shall  be  ojien  to  all  who  have  the  initial  ambition,  the  perse- 
verance, and  the  talents  to  improve  sudi  opportunities. 
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Tlie^o  cdllc.uM's  owo  llKMV  birth  to  tlu>  (lc('i>  .iihI  l'cikm-dus  ontluisiiisin  (tf  statos- 
inoii  who  felt  the  validity  of  the  (h'liiocratif  idea!  of  (MHiaiil\-.  It  is  the  iclory 
of  our  wostcrii  civilization  that  it  has  increased  initiative  and  has  inultiplicd 
tho  individual  ctlicitMK  y  of  tlio  avt>rai-'('  man.  And  the  ideal  •  (  f  tlu'  founders  of 
these  colleires  bein.i,'  the  le.irit iniate  exitression  in  the  sphere  of  e;hicMtlon  of  that 
which  is  most  characteristic  of  western  civilization,  nnist  he  cherished  in  an 
atmosphere  of  lila>  jrenerous  enthusiasm  and  breadth  of  view. 

We  nuist  consi(h'r  the  character  of  our  students.  They  are  largely  from  the 
thrifty  industrial  classes.  They  have  virile  manhood  a:id  womanhood.  The 
oknnental  iiualities  that  maU.e  t'or  stren?;th  are  there.  Our  first  consideration 
must  1k>  su<'h  educational  training,'  and  eiiuipment  as  shall  lie  calculnti'd  to  r.-iise 
"the  spiritual  character  and  industrial  etlicit'ncy  and  the  polilic.il  capacity  of 
the  entire  ]ieople."  In  the  practical  working'  out  of  our  democratic  system  of 
e(Uication.  we  fret,  on  the  whole,  thi'  best  material  that  was  «>ver  jrathered  within 
college  walls.  The  initial  implications  as  to  character  and  personal  force  in 
the  very  fact  of  younj;  men  and  youni;  women  seeking  collet*'  trainint?  are  ex- 
tremely siirniticant.  Tlie  decision  to  enter  college  at  all  is  a  uu)mentous  one. 
It  has  larse  imi)lications  concenuiiK  the  tone  of  life's  ambitions  and  aspirations. 
It  usually  si.irnilies  a  hunjr(>r  for  knowled.ire;  an  eagerness  to  iret  at  books  and 
to  fret  into  l(>cture  halls  and  laboratories  and  to  find  the  sources  cf  information. 
An  earnest  and  delil)erate  (U'cision  to  enter  collefre  and  to  complete  a  full 
oolleire  course  is  u.sually  itself  an  index  of  (lualities  of  character,  of  intelh'ct, 
and  of  will  power  that  aufrur  substantial  achievi'ment  in  life's  work. 

But  we  nuist  also  bear  in  mind  that  we  live  in  a  quite  (liferent  a.ire  from  that 
of  the  founders  of  these  collejres.  Their  jiurpose  and  the  seojie  of  their  wiirk 
obviously  were  somewhat  vajrue  and  indefinite  at  lirst.  They  were  seekinjr  a 
rtetinition  for  themselves,  a  reason  for  their  existence.  Meantime  there  has  been 
J'  most  remarkable  develoi»ment  in  the  fields  of  ajiidied  science — of  science  as 
related  to  the  industries.  The  old  siuirle  course  in  airriculture  was  (|uite  a 
I)rinuti\'e  and  simple  alfair  compared  with  the  modern  courses  offert'd  in  the 
most  advanced  colle.ires  of  to-day.  Instead  of  a  .ireneral  coui'se  calU'd  an  airri- 
cultui'al  cuiu'se,  offered  in  the  Iowa  State  Colleire  of  years  ajro.  which  contained 
a  little  jreneral  afrriculture,  with  one  jtrofessor  irivinn'  such  instruction  as  w-is 
given  in  the  whole  field  of  asrriculture.  we  now  have  in  airronomy  jiroper  nine- 
teen distinct  ccnirses  of  study:  in  dairyinir.  tliirty;  animal  husbandry,  twelve; 
horticulture,  seventeen:  afrriculttu-al  chemistry,  twelve:  botany,  with  special 
reference  to  agricultui'e,  nineteen;  agricultural  eccinonnes.  one;  rural  law,  one: 
or  one  hundred  and  eleven  courses  of  study  aside  from  the  courses  offered  in  tlie 
general  sciences,  in  history,  languages,  mathematics,  clvi<-s,  etc.  A  like  evolu- 
tion, though  not  (juite  so  radical  tir  marked,  lias  occurred  in  tlie  schools  of 
engineering.  These  courses,  however,  had  a  somewhat  clearer  and  stronger 
development  earlier,  and  the  transition  is  not  so  marked.  It  is  <iuite  evident, 
however,  in  both  the  field  of  engineering  and  of  agriculture,  that  the  develoji- 
ment  has  l)een  so  great  and  the  demand  has  so  increased  for  distinctively 
technical  studies  that  these  colleges  might  quite  readily  become  ]»urely  and 
severely  technical  in  all  their  baccalaureate  courses. 

When  so  many  things  are  crowding  for  recognition  in  the  curriculum  and  it 
comes  to  an  issue  between  distinctively  technical  study  and  a  general  culture 
study,  it  is  hard  for  the  more  general  study  to  hold  its  own.  The  continual 
remodeling  of  the  courses,  the  addition  of  new  studies,  would  seem  to  threaten 
the  exclusion  at  last  of  all  the  general  culture  studies.  The  (luestion  is  a  very 
pertinent  one  for  us  at  this  juncture,  whether  such  a  result  is  desirable,  and  if  it 
be  not  desirable  there  should  be  some  principle  adopted  by  which  the  general 
culture  studies  shall  have  some  minimum  room  given  them  in  all  courses  offered 
for  baccalaureate  degree.  In  my  judgment  there  should  lie  such  a  minimum 
requirement  of  general  culture  studies  in  the  first  two  years  of  the  baccalaureate 
courses  and  some  opi)ortuiiity  for  electives  in  the  last  two  years,  and  I  say  this 
knowing  how  difficult  it  is  to  make  such  provision,  for  instance,  in  a  course  of 
civil  or  mecliiinical  engineering.  These  courses  are  already  heavy.  We  can 
not  add  more  studies  to  the  requirements.  I  believe  that  the  tendency  has  been 
overstrong  to  attempt  the  minute  specialization  in  technical  lines  in  our  engi- 
neering courses  particularly.  It  is  a  question  to  be  seriously  considered  whether 
we  should  not  react  from  this  tendency  and  cease  to  expect  to  eciuip  men  for 
every  distinctive  technical  field,  and  rather  put  the  emphasis  upon  the  funda- 
mental principles  of  engineering,  for  example,  or  of  civil  engineering,  if  you 
please,  and  leave  the  student  to  develoi)  those  prin<-iples  in  the  special  field  in 
which  he  may  find  himself  after  graduation.     I  was  profoundly  impressed  by  the 
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statement  made  by  Mr.  John  R.  Froeiiinii.  vicc-pivsidont  of  the  American  Sooioty 
(if  Mechanical  Eiifjcineers,  on  the  occasion  of  tlie  inan^nration  of  Charles  Snnnier 
Howe,  of  the  Case  School  of  Ai)i)ruMl  Sciences,  Cleveland.  Ohio,  in  INIay,  1!t()4. 
He  .smnnied  mi  a  very  clear  and  forceful  ai'.ii;nnient  for  a  i)road  and  thoi-onyh 
culture  in  technical  schools  in  the  following  sentences: 

"  Recognize  the  fact  that  these  four  years'  time  with  their  attendant  ex- 
penses are  too  valuable  to  be  devoted  to  the  attainment  of  mere  nnuiual  dex- 
terity. This  can  be  more  cheaply  learned  in  the  field  or  workshop  than  in  the 
school.  Do  not  shrink  from  turning  out  graduates  who  will  be  strong  on  theory 
v>-hile  perhaps  weak  on  practice.  They  can  get  their  practice  outside  after 
graduation,  and  perhajis  under  the  (luickening  intiiience  of  some  short-lived 
ridicuU»  by  the  routine  workman,  but  the  sound  foundation  of  mathematics, 
the  facility  in  handling  and  transfornung  ditticult  equations,  the  mental  gras]) 
of  difficult  considerations  so  as  to  state  them  in  the  language  of  mathematics 
and  quantity,  nmst  be  accjuired  in  the  technical  school  or  the  chances  are  that 
they  will  never  be  acquired." 

Manifestly  room  should  be  found  in  every  course  that  claims  to  be  broadly 
educational  for  some  comprehensive  study  of  history  that  a  man  may  be  some- 
what intelligent  as  to  the  forces  and  evolution  of  the  political,  social,  and  in- 
dustrial institutions  which  he  enjoys.  Manifestly,  too,  he  should  study  some 
other  language  than  his  own  that  he  may  have  some  facility  in  the  use  of  a 
language  as  a  means  of  expression.  Manifestly,  too,  he  should  be  a  student 
of  the  English  language  throughout  his  entire  course.  He  should  be  drilled 
constantly  in  the  expression  of  his  thought  upon  the  subjects  in  which  he  is 
most  interested.  Of  ccmrse  the  fundamental  sciences — chemistry,  physics,  and 
mathematics — nuist  have  their  place.  They  are  fundamental  not  only  in  giv- 
ing knowledge  of  principles,  but  as  instruments  of  discipline.  Along  with 
these  must  be  placed  botany  and  zoology,  the  one  or  the  other  receiving  em- 
phasis according  to  the  main  course  of  study  that  may  he  taken.  And  along 
with  the  study  of  English  nuist  go  the  study  of  literature  to  a  sufficient  extent 
to  give  young  men  and  young  women  somewhat  independent  standards  of  test. 
Civics  and  economics  also  may  not  be  omitted.  I  would  not  go  so  far  as 
President  Howe  has  in  his  inaugural  address,  maintaining  that  philosophy 
and  ethics  antl  the  history  of  art  must  also  be  included  even  in  a  technical 
course,  but  I  would  say  with  him,  concerning  the  subjects  that  I  have  included, 
that  a  student  can  learn  something  of  all  these  subjects  during  his  college 
course  and  yet  have  a  great  deal  of  time  left  to  follow  his  own  individual 
tastes. 

We  must,  indeed,  prepare  men  thoroughly  and  not  be  content  with  super- 
ficial work  in  our  technical  courses.  But  the  time  has  not  come,  and  I  believe 
it  never  will  come,  when  the  land-grant  college  should  be  severely  and  exclu- 
sively technical  in  its  courses. 

The  question  as  to  the  amount  of  time  to  be  given  to  general  culture  studies 
will  be  modified  considerably  by  the  nature  of  the  entrance  requirements.  We 
in  Iowa,  for  example,  are  now  requiring  for  admission  to  the  freshman  year 
of  engineering  courses,  besides  English  and  elemental  rhetoric,  a  semester  of 
English  literature,  five  hours  a  week  ;  two  years  of  French  or  of  (Jerman ; 
plain  and  solid  geometry  ;  history,  and  civics ;  or,  in  general  terms,  graduation 
from  an  accredited  high  school  or  its  equivalent.  Indeed,  in  mathematics  few 
of  the  Iowa  high  schools  are  as  yet  including  solid  geometry.  Many  students 
will  need  to  enter  conditioned  in  solid  geometry  in  the  freshman  year.  In  the 
civil  engineering  <-onrse.  German  or  French  five  hours,  both  semesters;  ad- 
vanced rhetoric,  five  hours,  one  semester;  composition,  one  hour,  .second  sem- 
ester; English  history,  one  hour,  first  semester:  formation  of  the  Union,  one 
hour,  second  semester ;  mathematics,  five  hcmrs  throughout  the  year ;  elemen- 
tary engineering  studies,  three  hours,  first  semester,  and  two  hours,  second  sem- 
ester, with  possible  election  of  two  hours  each  semester  in  addition.  The 
sophomore  year,  in  addition  to  mathematics  five  hours  tln-oughout  the  two 
semesters,  we  have  physics  and  chemistry  and  English,  four  hours  of  surveying, 
and  one  of  drawing.  In  the  junior  and  senior  years  the  student's  time  is  given 
almost  exclusively  to  his  technical  engineering  stu<lies.  with  electives  in  history 
and  English  of  two  and  of  one  hour.  We  would  not  claim  that  this  arrange- 
ment of  studies  is  entirely  satisfactory,  but  it  is  the  best  that  we  have  thus  far 
been  able  to  arrange.  If  the  entrance  re(piirements  are  low.  relatively  more 
time  must  he  given  to  general  studies  within  the  college  cour.se  proi>er.  It 
should  be  recognized  that  a  thorough  high-school  course  is  not  in  itself  a  mean 
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(■(Uicntion,  nor  should  it  he  ovorlooked  thMt  toohnioal  studies  have  also  a  high 
cultural  value. 

There  is  a  strouj:  aud  sl^nificaut  teudeiicy  to  hriiifr  educational  interests  near 
to  the  real  interests  of  life.  The  cultural  value  of  the  sciences  and  of  the 
applied  sciences  is  heini;  recojrnized  as  never  hefore.  Aside  from  learning 
rhei-ehy  to  do  the  things  that  need  to  he  done  in  life,  when  projterly  pursued 
and  with  the  reipiisitc^  thoroughness  and  devotion,  the  sciences  and  the  applied 
sciences  furnish  a  disci]iiiiie  in  education  not  inferior  to  that  of  the  classics. 
Even  the  courses  that  seem  mercilessly  exclusive  of  general  culture  studies,  as 
the  course  in  architecture  in  the  T'niversity  of  Illinois,  include  such  sul).iects  as 
the  history  of  architecttu'e,  which  is  itself  a  most  lii)eral  and  suggestive  subject; 
tor  the  spiritual  ideals  and  aspirations  of  an  age  embody  themselves  in  the 
architectun',  and  the  history  of  architecture  is  in  some  large  degree  the  history 
of  the  race. 

J.  il.  Hamilton,  of  Montana,  i)resented  the  following  paper: 

ReI^TIVE  A.MOl'NTS  OF  I'lTRE  AND  APPLIED  SCIENCE  IN  THE  LaND-GRANT  COLLEGES. 

The  central  tiiought  in  the  title  is  science.  Science  in  its  broadest  significance 
and  widest  nu'aning  emitraces  all  classilied  and  organized  knowledge.  For  the 
jmrpose  of  this  discussion  the  scope  of  science  will  be  limited  to  the  knowledge 
of  the  forces  and  materials  of  the  natural  world.  Such  sciences  as  philology, 
metajihysics,  etc..  will  not  be  considered  as  i)roi)erly  within  the  Held  of  this 
iiKluiry.  The  mathematical,  jihysical,  and  biological  sciences  will  he  deemed 
sulticiently  com])reiiensive  to  mark  a  bound  to  the  limits  of  this  p.-iper. 

Furthermore,  only  that  will  be  called  "science"  in  which  the  factors  of  cause 
and  effect  are  so  comph'tely  known  that  before  a  theory  is  applied  to  a  definite 
problem  the  results  can  be  predicted  with  reasonaitle  certainty.  That  part  of 
astronomy  which  api)lies  to  eclipses  is  science.  The  kind,  time,  duration,  and 
locality  of  an  eclipse  can  be  predicted  with  absolute  certainty  many  years  in 
advance,  for  all  factors  intliiencing  the  astrononiic.al  idieiiomenon  known  as  an 
"eclipse"  are  known.  The  weather  can  not  be  forecasted  with  the  same  degree 
of  certainty  twenty-four  hours  in  advance.  Evidently  there  are  forces  at  work 
in  climate  not  yet  fully  understood.  Meteorology  has  not  attained  the  same 
degree  of  scientitii-  perfection  as  astronomy.  Commtinication  between  mind 
and  mind  happens  occasionally,  apiiarently  without  the  ordinary  media  of 
thought  transference.  A  theory  of  mental  telepathy  has  l)eeii  hypothesized 
upon  these  unexplained  occurrences ;  but  when  a  favorable  enviromnent  is 
arranged  and  the  telepathic  message  is  started  it  so  seldom  reaches  the  intended 
destination  that  all  claims  to  mental  telepathy  being  a  science  fall  to  the  ground. 

By  placing  this  limit  upon  the  meaning  of  the  word  science  an  enormous 
amount  of  rubbish  that  fre(iuently  is  ex)iloited  as  science  and  often  masquerades 
under  the  name  is  disqualitied.  and  the  discussion  is  thereby  clarified.  It  is 
l)erfectly  competent  and  highly  desirable  for  investigators,  teachers,  and  ad- 
vanced students  to  labor  with  this  undilTerentiated  mass  of  undigested  material ; 
for  it  is  by  such  research  that  the  boundaries  of  science  are  inished  back,  and 
without  empirical  work  little  or  no  progress  is  possil)le  in  the  increase  of  scien- 
tific knowledge.  It  is  a  ([uestion  whether  or  not  the  average  undergraduate 
student  should  be  set  to  work  upon  those  problems  whose  oidy  claims  to  science 
are  supported  by  nothing  better  than  tradition,  assertion,  or  opinion. 

Science,  as  used  in  the  title  of  this  paper,  is  limited  and  qualified  by  the 
terms  "  imre  "  and  "applied."  In  a  legitimate  sense  all  science  is  imre,  in  that 
it  is  truth:  but  for  the  purposes  of  this  discussion  pure  and  applied  science 
will  be  considered  mutually  exclusive.  I'ure  science  is  that  part  which  has 
not  been  ])ut  to  any  economic  use.  Applied  science  is  that  part  which  has  been 
utilized  in  the  solution  of  the  problems  and  situations  of  life.  The  eftect  of 
water  upon  plant  groAvth  is  scientific  knowledge  which  is  directly  applied  in  the 
economy  of  the  world's  food  supply.  A  knowledge  of  the  composition,  size,  and 
movements  of  the  star  Sirius  does  not  affect  the  daily  life  of  any.  Between 
these  two  extreme  examples  there  are- thousands  of  other  cases,  shading  imper- 
ceptibly into  each  other.  The  line  of  demarcation  between  pure  and  applied 
science"  is  neither  definitely  nor  permanently  drawn.  To-day  some  fact  of  sup- 
posed applied  science  proves  unworkable  and  is  relegated  to  the  domain  of  inire 
science ;  to-morrow  some  concrete  application  is  discovered  for  a  hitherto  wholly 
abstract  principle.  Perhaps  the  motive  furnishes  the  best  basis  for  classifica- 
tion.    Scientific  research  that  is  carried  on  for  the  acquisition  of  truth  only  and 
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the  mere  sake  of  extending  the  honii(lni"ies  of  knowledge  is  pure  soienee.  Scien- 
tific experiment  coiuUicteii  witli  the  immediate  end  in  view  of  utilizing  the  re- 
sults in  an  eciinomic  ]in)i)lem  is  applied  science.  The  factor  of  utility  marks  a 
fundamental  dilt'erence  between  them. 

A  third  limitatii)n  placed  u|»on  the  discussion  recpiires  that  it  apply  to  the 
institutions  i-epresented  in  this  association.  This  jihase  of  the  (piestion  neces- 
sitates an  iiKjuiry  into  the  field  and  function  of  the  land-grant  colleges.  Did 
Congress  intend  to  dui)licate  the  work  of  institutions  then  existing  and  equippedV 
Or  did  it  propose  to  found  a  system  of  colleges  to  supplement  some  deficiency 
in  the  American  educational  system  and  duplicating,  in  part,  established  insti- 
tutions of  higher  learning?  Or  was  the  aim  to  create  an  entirely  new  kind  of 
college?  Is  the  field  of  the  land-grant  colleges  definite,  special,  and  limited? 
In  1862  colleges  and  universities  of  diversified  characteristics  afforded  American 
students  varied  opjtortunities  for  education.  A  few  had  been  founded  and 
endowed  by  iihilanthi'opists  and  were  representative  of  the  views  of  their 
individual  promoters.  Many  were  maintained  by  churches  and  were  working 
out  the  ideals  of  their  respective  denominations.  Some  were  State  institutions 
and  corresponded  to  the  peculiar  notions  of  particular  States.  What,  then, 
caused  the  Congress  to  found  a  system  of  colleges  distributed  throughout  the 
entire  number  of  States  and  Territories,  governed  by  a  counnon  law,  and  sup- 
l>orted  in  part  l)y  national  resources?  Prior  to  this  time  the  nmintenauce  and 
control  (f  public  educati(Hi  had  lieen  considered  the  exclusive  prerogative  of 
the  States.  Evidently  to  the  nunds  of  the  representatives  of  the  people  some- 
thing was  lacking  in  the  work  (if  existing  institutions.  In  some  respects  none 
of  them  met  the  full,  rounded,  complete  educational  ideal  of  the  nation.  This 
was  no  freak  measure,  railroaded  through  Congress  without  due  consideration. 
Several  years  of  agitation,  a  nundter  of  defeats,  including  one  Presidential 
veto,  preceded  the  passage  of  the  first  ^Morrill  Act.  It  was  no  sporadic  effort, 
but  an  intelligent,  persistent,  national  movement;  was  not  representative  of 
a.ny  individual  cult  or  religion.  Fortunately,  the  purposes  and  functions  of 
the  jtroposed  institutions  were  concisely  and  definitely  set  down  in  the  law, 
and  there  is  small  need  for  mistaking  them. 

It  is  only  fair  to  assume  that  the  lawmakers  meant  what  they  said;  that  they 
expected  the  usual  rules  of  interpretation  to  be  api>lied  to  the  language  of  the 
law.  The  familiar  and  oft-quoted  passage  of  the  first  Morrill  Act  contains 
some  remarkable  propositions.  Five  things  stand  out  prominently  in  this  dec- 
laration of  educational  principles:  (1)  Land-grant  colleges  were  to  be  colleges, 
not  elementary  schools,  not  universities.  The  term  "  college '"  at  that  time  had 
a  well-known  and  definite  meaning.  Whatever  the  name  attached  to  any  par- 
ticular institution,  the  work  should  reach  college  rank  and  grade.  (2) 
"The  leading  ob.iect  should  be  to  teach  such  branches  of  learning  as  are 
related  to  the  agriculture  and  the  mechanic  arts."  "Other  scientific  and  clas- 
sical studies,"  while  not  excluded,  were  made  secondary.  (3)  These  subjects 
were  to  furnish  both  "  a  liberal  and  a  practical  education."  It  would  not  be 
necessary  to  pad  the  curriculum  with  the  so-called  "  culture  studies  "  to  pro- 
\ide  the  liberal  element.  Agriculture,  mechanic  arts,  and  related  subjects 
should  do  this.  (4)  These  institutions  were  established  especially  for  the 
industrial  classes — not  the  poor  alone,  for  the  rich  labor  etiually,  and  frequently 
more  assiduously  than  the  poor;  nor  the  manual  laborer  only,  but  all  whose 
labor  bears  directly  upon  the  industrial  development  of  the  nation.  (5)  The 
training  provided  by  these  colleges  should  not  only  prei)are  for  a  pursuit,  a 
A-Qcation,  but  should  rise  to  the  dignity  and  the  proportions  of  a  profession. 

The  disiiosition  of  these  colleges  should  i>e  in  such  manner  as  the  legislatiu-es 
of  the  States  should  respectively  prescribe.  A  land-grant  college  might  consti- 
tute a  unit  in  some  great  State  university  like  Minnesota  and  California ;  or  it 
might  be  united  with  a  private  foundation  as  at  Cornell  and  Purdue;  or  it 
might  be  a  part  of  a  standai'd  i-ollege,  where  the  State  jirovides  for  instruction 
in  "  other  scientific  and  classical  studies,"  as  at  Pennsylvania  State  College ;  or 
it  might  be  an  institution  where  chiefly  subjects  relating  to  agriculture  and  the 
mechanic  arts  are  taught,  as  at  the  Michigan  and  Kansas  agricultural  colleges. 

Twenty-eight  years  after  the  jjassage  of  the  first  INIorrill  Act  and  after  these 
land-grant  colleges  had  jtassed  the  exi)erimental  stage,  the  representatives  of 
the  people  in  Congress,  in  response  to  a  poi)ular  demand,  further  endowed  these 
colleges  by  an  annual,  direct  approi)riation  out  of  the  National  Treasury. 
This  second  Morrill  Act  specifies  the  purposes  for  which  this  money  may  be  ex- 
pended, and  this  may  consistently  be  considered  a  reiteration  and  an  iuterpre- 
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tation  of  tlio  fonnor  law.  This  second  dodaration  is  notable  for  two  things : 
First,  it  uanifs  the  suit.jects  for  whii-li  iiistnictioii  and  fiiiiii)nient  can  be  pro- 
vided out  of  tliis  national  aiipropriatioii.  .\.irain.  ai,'riculture  and  the  nicchanie 
arts,  like  the  name  of  .Mmiu  T.en  Adam,  load  all  the  rest.  The  related  suiijects 
are  named  as  "the  i::i,i.disli  laniruaire.  and  the  various  branches  of  mathemat- 
ical, iihysical.  natural,  and  ccdnondc  science."  Second.  a]iplied  scienc*'  is  too 
donunaiit.  for  the  law  directs  that  the  subjects  named  are  to  be  taufiht  with 
special  i-eference  to  their  application  in  the  industries  of  life.  These  restric- 
tions were  intentional  and  i»remeditated.  for  the  bill  i)assed  the  Senate  without 
them  and  they  weri'  ins«'rted  by  amendment  in  the  House  of  KQiiresentatives. 

In  1S(;2  less  than  a  score  of  institutions  of  any  rank  were  offerinj:  courses  in 
the  mechanic  arts  and  nuich  that  was  yiven  was  not  above  the  j,'rade  of  the 
hiflh  school  manual  traininir  of  to-day.  Now.  State,  denominational,  and  private 
coUeircs  and  universities  ai'c  eairerly  searching'  for  funtls  with  which  to  estab- 
lish and  maintain  departments  of  en^'ineerini:  and  sdinnls  of  tt'chnolo;:y.  Then 
scarcely  a  half  dozen  institutions  ottered  work  in  a^'riculture.  Te.\t-i»ooks  in 
»?cientilic  ai^riculture  had  not  Ikh'U  written:  teachers  had  not  been  trained; 
courses  of  study  li.-ul  not  been  arrauj^ed  :  in  fact,  there  was  no  science  of  aj,'ri- 
culture.  To-day  agronomy,  animal  husbandry,  and  i)lant  breediufi  rank  with 
chemistry.  i)hysics.  and  biolojry  as  sciences.  .\o  other  class  of  institutions  has 
exerted  such  widespread  intluence  uiion  the  entire  educational  system  of  our 
country  as  these  land-jrrant  collejies.  This  iuHuence,  tricklin;:  down  into  the 
hijih  schools,  .-ind  even  conunoji  schools.  h;is  besprinkled  them  with  manuiil 
training'  and  is  now  inoculatint,'  the  rural  scluxds  with  elementary  au'riculture. 
They  are  furnishiiifi  from  anions'  their  ^^raduates  and  faculties  a  j^'oodly  portion 
of  tiie  s])lendid  army  of  workers  in  the  Department  of  Agriculture.  They  have 
inspired  the  (Joveriunent  to  plant  by  tlu'ir  sides  the  experiment  stations,  the 
grandest  aj,'encies  for  research  work  ever  conceived  and  i)Ut  into  operation.  To 
indicate  the  extent  to  which  the.se  institutions  have  pervaded  and  dominated  the 
education.-il  thouirht  and  ideals  of  the  country  it  is  only  necessary  to  mention  the 
fact  that  in  1".M>.">  the  enterin.n  class  in  the  ShetHt'ld  Sci«'ntitic  School  was  just 
about  as  larj^e  as  the  freshman  class  in  Yale  I'niversity.  The  record  is  all  the 
more  notai)le,  because  during  the  early  history  of  these  colleges  the  belief  was 
almost  univers:il  amont;  edm-ators  that  science  furnished  an  infi>rior  training, 
an<l  that  the  lar.ue  element  of  utility  in  applied  science  rendered  it  almost  worth- 
less for  educational  puritoses.  Many  of  the  instructors  were  saturated  with 
this  notion.  Betrayed  in  its  own  house,  industrial  education  was  tolerated  only 
because  of  the  students  it  might  attract  and  the  appropriations  which  ndght  be 
secured  from  granger  legislatures. 

lu  considering  the  relative  amounts  of  pure  and  applied  science  in  these  land- 
grant  colleges,  preparatory  values  tii'st  attract  attention  because  prei)aratory 
values  are  ifundamental  and  primary.  The  foundation  is  umiuestionably  of  first 
imi)ortance  in  the  construction  of  any  building.  It  is  true  that  the  foundation 
incloses  no  bedrooms,  no  kitchen,  no  parlor.  It  is  usually  deep  in  the  ground, 
under  the  floor  hidden  by  porches  and  accessories.  But  there  it  stands,  and 
the  entire  building  rests  upon  it  for  permanency,  stability,  and  usefulness. 
Learn  a  lesson  from  the  wise  man  "  which  built  his  house  upon  a  rock  ;  and  the 
rains  descended  and  the  floods  came,  and  the  winds  blew  and  beat  upon  that 
house  and  it  fell  not ;  for  it  was  founded  ujwn  a  rock ;"  and  the  foolish  man 
"  which  built  his  house  upon  the  sand,  and  the  rains  descended,  and  the  floods 
came,  and  the  winds  blew  and  beat  upon  that  house,  and  it  fell."  That  engineer- 
ing which  is  not  well  buttressed  upon  a  massive  foundation  of  pure  math- 
ematics is  not  worthy  the  name.  Trigonometry  and  calculus  nuist  precede 
surveying  and  hydraulics.  The  animal  i)reeder  must  first  be  a  zoologist.  The 
electrician  must  be  prepared  in  the  physics  laboratory.  Just  as  the  lawyer  who 
passes  over  the  principles  of  connnon  law  and  reads  only  the  book  of  stat- 
utes is  never  more  than  a  pettifogger,  and  the  physician  who  neglects  anatomy 
for  the  study  of  drugs  is  always  a  quack ;  so  the  agriculturist  who  is  not 
grounded  in  "theoretical  chemistry  and  biology  is  but  a  plowman  and  a  herder. 
"  First  the  blade,  then  the  ear,  then  the  full  corn  in  the  ear."  First  the  botanist, 
then  the  horticulturist,  then  the  creator  of  new  fruits.  The  civil  engineer  may 
pick  up  some  knowledge  of  surveying  in  the  field,  but  calculus  never.  The  elec- 
trician may  learn  to  operate  a  dynamo  and  motors  l)y  being  connected  with  a 
power  plant,  but  he  will  not  absorb  his  physics  in  that  way.  The  agronomist 
may  acquire  some  knowledge  of  the  analysis  of  soils  while  working  with  his 
crops,  but  be  must  get  bis  principles  of  chemistry  in  the  laboratory. 
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There  will  always  be  a  large  field  for  the  so-called  short  courses  in  agri- 
cnltnre,  domestic  arts,  and  engineering.  Such  worlc,  however,  is  intended  for 
mature  i)ersons  only,  men  and  women  who  hMvt>  i»assed  the  usual  student  period 
of  life  and  are  already  in  some  vocation.  The  finiction  of  the  short  course  is 
to  improve  those  who  are  at  work.  These  elementary  courses,  which  extend 
over  a  few  weeks,  or  months  at  most,  can  have  l)ut  little  of  pure  scienc(>  in  them. 
Such  courses  should  l)e  recoimnended  to  young  peoj^le,  if  at  all,  with  the  aim  of 
getting  them  into  school,  trusting  to  interest  them  in  education  and  to  intlueuce 
them  to  go  on  to  something  higher  and  better. 

The  four-year  com  ses  in  the  land-grant  colleges  are  to  furnish  the  same  lib- 
eral training  as  the  liter.ary  and  classical  courses  in  other  colleges.  They  are 
to  give  the  same  ])rofessional  efficiency  in  agriculture  and  engineering  as  do 
schools  of  law  and  medicine.  They  must  rest  upon  a  four-year  pi'eparation. 
This  preparation  nmst  be  strong  in  algebra,  geometry,  physics,  biology,  and 
chemistry.  Pure  mathematics  and  pure  science  must  hold  a  conunanding  posi- 
tion during  the  first  half  of  the  college  courses.  But  it  is  just  as  grave  an  error 
to  give  nothing  but  pure  science  to  prospective  scientific  agriculturists  and  engi- 
neers as  it  is  to  give  none  at  all.  Pure  science  is  not  in  the  curriculum  because 
it  affords  a  superior  training,  but  for  the  very  utilitarian  reason  that  it  is  abso- 
lutely essential  as  a  preparation  for  applied  science.  I'ure  science  is  narrow, 
isolated,  and  gives  but  a  partial  view  of  any  applied-science  problem.  Applied 
science  is  cosmopolitan,  comprehensive,  and  connected.  Let  me  illustrate.  Soil 
fertility,  which  is  an  applied  science,  embraces  parts  of  the  four  pure  sciences — 
chemistry,  physics,  bacteriology,  and  ecology.  The  chemist  analyzes  the  soil 
and  discovers  what  elements  are  lacking  and  what  fertilizers  should  be  applied. 
Put,  like  one  test  for  a  poison,  this  may  or  may  not  reach  the  problem.  And  so 
while  an  agronomist  must  be  a  chemist  a  chemist  is  not  necessarily  an  agrono- 
mist. The  physicist  prescribes  a  treatment  for  the  soil  which  will  enable  the 
air  to  circulate  freely  through  it  and  conserve  the  moisture.  He  gives  direc- 
tion as  to  methods  of  cultivation,  sunnner  fallowing,  plowing  under  green  crops, 
and  breaking  up  the  capillaries.  But  he  sees  but  that  one  phase  of  the  problem. 
Soil  fertility  is  more  than  physics.  The  bacteriologist  makes  his  diagnosis. 
He  discovers  nitrogen-fixing  bacteria  in  the  roots  of  legunnnous  plants  and 
that  the  success  of  crop  rotation  with  clover  and  alfalfa  is  due  to  the  pres- 
ence of  these  bacteria.  He  prepares  to  inoculate  the  soil  with  the  germs,  and 
bacteriology  becomes  a  factor  in  soil  fertility.  Last  conies  the  ecologist  and 
takes  up  the  questions  of  mixed  crops,  cover  crops,  rotation  of  crops,  and  weeds. 
And  thus  parts  of  four  pure  sciences  coud)ined  in  the  right  proportion  make  up 
the  one  applied  science  of  soil  fertility.  But  four  men  working  separately, 
each  along  his  peculiar  line  of  research,  would  never  solve  the  problem,  but 
one  man  combining  work  from  the  four  view  points  will  succeed. 

The  problem  of  irrigation  is  likewise  composite.  The  civil  engineer  builds 
the  ditch  and  constructs  the  head  gate.  He  can  measure  the  water  that  passes 
through  the  weir.  Put  the  agriculturist  nuist  give  instruction  as  to  the  rela- 
tive amounts  of  water  required  by  different  crops  and  different  soils,  how  often 
the  water  should  be  put  on,  and  at  what  season  of  the  year,  for  he  understands 
the  effect  of  water  on  plant  growth.  But  now  the  seepage  water  begins  t») 
evaporate  on  the  next  field  below  and  brings  to  the  surface  the  alkali  of  the 
soil.  Immediately  the  chemist  is  requested  to  make  an  analysis,  and  the  result 
foreshadows  the  ruin  of  the  field.  The  civil  engineer  is  recalled  to  put  in  a 
drainage  system  which  will  draw  off  the  water  turned  on  at  the  head  gate. 

A  new  insect  pest  appears  in  the  cotton  region,  and  at  once  the  entomologist 
begins  a  series  of  experiments  to  determine  the  best  method  of  limiting  the 
affected  area  and  ultimately  to  destroy  the  pest.  At  the  same  time  thi'  i>lant 
breeder  undertakes  to  produce  a  variety  of  cotton  with  sufficient  power  to  resist 
the  pest.  Each  problem  in  applied  science  is  complex  and  composite.  It  is  the 
function  of  applied  science  to  organize  the  separate  facts  of  pure  science  into  a 
coherent  whole.  Each  individual  science  yields  a  part  of  the  case,  which,  like 
any  other  half  truth,  nniy  have  the  effect  of  a  falsehood.  A  point  is  finally 
reached  when  the  mathematician  must  either  become  an  engineer  or  turn  over 
his  work  to  an  engineer.  The  lK)tanist  nuist  do  likewise  with  the  horticulturist. 
Every  director  of  ai»plied  science  has  ex])erienced  trouble  because  the  chemist 
climlu'd  over  into  the  field  of  the  biologist  or  the  botanist  undertook  the  solu- 
tions (W  i)rol)lems  properly  within  the  jirovince  of  the  bacteriologist,  strife  and 
duplication  being  the  result.  The  solution  of  this  vexed  question  involves  the 
training  of  men  of  sufficient  breadth  to  handle  such  problems  as  animal  and 
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I)lant  breeding,  soil  fertility,  and  irrigation  in  their  entirety.  Even  though  these 
men  only  superintend  the  work,  they  uiu<t  hiive  the  broad  training. 

The  discipline  derived  from  the  study  of  any  sul>.1ect  is  of  vital  value.  In 
judging  any  mental  work  a  tirst  consideration  is  i)ower  to  produce  scholars  with 
the  ability  to  do  things.  I'ntil  recently  the  formal  discipline  theory  supplii'd  the 
cimtrolling  jirinciiile  in  curriculum  construction.  The  friends  of  this  theory 
maintained  that  just  as  a  man  might  accumulate  capital  in  a  factory  and  after- 
wards employ  it  in  banking  or  conunerce,  so  the  student  might  develo]i  skill  in 
ilie  study  of  the  classics,  which  could  afterwards  be  used  in  constructing  a 
r.iilroad.  suiiei'intending  a  mine,  or  managing  a  r.-inch.  Now.  it  is  seriously 
(liicstioned  if  there  be  .-my  such  thing  as  generalized  habit.  The  habit  of  neat- 
ness in  niiinuscrijits  ac(iuired  by  the  teacher  of  English  does  not  always  extend 
to  his  personal  appearance.  The  habits  of  (U'der  and  exactness  shown  in  the 
cl.'iss  room  of  the  mathematics  teacher  need  not  appear  in  his  business  affairs. 
Every  athlete  shows  that  the  training  necessary  to  develop  the  burst  of  speed 
f  the  sprinter  will  not  create  the  endurance  of  the  long-distance  runner.  Skill 
in  the  observation  of  the  i)arts  of  a  i>lant  gives  no  assistance  in  mastering  the 
letters  of  a  word  in  si»elling.  ("ommitting  history  nami's  renders  no  aid  in  re- 
membering scientific  ti-rms.  .\bility  to  interjiret  poetiw  yields  no  hel]!  in  the 
interpretation  of  a  scientific  problem.  No  one  expects  a  fish  to  live  on  land 
when  the  ])ond  goes  dry.  nor  the  blacksmith  who  h;is  lost  his  job  to  enter  the 
emi)loy  of  .-i  cal)inetniaker.  The  old  educational  maxim.  *'  Learn  to  do  by  doing." 
needs  no  revision.  If  you  want  to  learn  to  swim.  jumi»  into  water,  and  wa.ste  no 
time  climbing  mountains;  if  you  expect  to  fight  in  a  modern  army,  get  behind 
a  Mau.ser  rifie  and  take  no  chances  with  a  leather  shield  and  wooden  spear. 

Any  so-called  scientist  can  discourse  as  learnedly  as  Weism.-inn  upon  the 
theory  of  heredity,  but  real  business  begins  when  the  theory  is  put  to  the  test 
ill  stock  and  grain  lireeding.  It  is  of  small  consc(|uence  to  a  boy.  set  to  deter- 
mine the  dimensions  of  the  boards  for  the  construction  of  a  box.  what  answer 
he  gets  if  the  matter  extends  no  further  than  a  few  figures  on  a  slate  which 
may  be  erased  with  a  drop  of  water;  but  it  is  an  entirely  different  affair  when 
he  takes  a  saw  and  a  board  and  nuist  cut  them  out.  One  man's  guess  at  the 
weight  of  a  cow  is  as  good  as  another's  until  she  is  driven  upon  the  scales. 
The  student  in  trigonometry  may  not  get  beyond  the  diagrams  and  letters  until 
he  undertakes  surv<'ying.  A  school  hoy  at  Eton  wrote  upon  the  door  of  the  (Jreek 
room.  "This  road  leads  to  nowher(>,"  and  the  jirofessor  aptly  reiilied  below, 
"  But  nevertheless  a  very  good  road  for  exercise."  Who  h;is  not  watched  the 
first  football  eleven  at  sign;il  ]iractice?  What  an  imjiregnable  line!  What  per- 
fect interference  I  But  horrors,  a  few  minutes  later  when  the  game  begins,  what 
breaking  through  the  line  I  What  smashing  of  heads  and  interference  I  The 
first  is  exercise,  the  second  the  real  game. 

Darwin  in  twenty-eight  years  of  observation  never  proved  that  his  theory 
of  slow  and  gradual  changes  through  environment  would  account  for  the  origin 
of  si)ecies.  But  De  Vries  (|uickly  established  his  mutation  theory  in  the  green- 
house and  nursery.  The  former  held  that  monstrosities  would  not  perpetuate 
their  peculiar  characteristics,  and  thus  would  become  extinct;  the  latter  showed 
that  radical  departures  from  the  type  fixed  their  individual  qualities  in  their 
offspring.  These  (rl)servations  are  not  offered  as  an  argument  against  the  study 
of  classics  and  metaphysics.  Neither  are  they  intended  to  discredit  pure  science. 
The  aim  has  been  to  secure  a  place  in  the  household  of  disciplinary  subjectsi  for 
applied  science. 

The  adjudication  of  the  claim  of  pure  and  applied  science  in  the  curriculum  of 
the  land-grant  colleges  nece.ssarily  raises  the  (piestion  of  the  utilitarian  value 
of  knowledge.  Educational  values  are  subject  to  the  same  laws  as  commercial 
values.  This  statement  will  sound  sacrilegious  to  many.  Some  will  claim  that 
there  is  a  residue  in  education  that  escapes  the  tapeline  of  the  practical  man 
and  refuses  to  be  measured  in  terms  of  money.  This  position  is  a  sentiment,  a 
satisfaction,  a  joy.  a  culture.  It  prefers  frayed  clothes,  chilly  garrets,  and 
cold  potatoes;  and  this  is  proper  enough  for  the  eccentric  few.  Generally  this 
same  culture  composes  a  poem  and  the  friends  of  the  author  subscribe  for 
enough  copies  of  a  de  luxe  edition  to  Scare  away  the  wolf ;  or  writes  a  lecture 
and  negotiates  with  some  Young  Men's  Christian  Association  to  exploit  it  at 
so  much  per  night.  There  is  an  educational  market  just  as  surely  as  there 
is  a  grain  market.  In  this  market  the  vendei-s  and  ])urchasers  of  educational 
wares  meet  to  barter.  Here  the  author  with  his  story  meets  the  reading  public ; 
the  architect  finds  a  contractor ;  the  engineer  consults  the  railroad  promoter, 
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and  the  doctor  and  the  lawyer  offer  their  services  to  the  siclv  and  those  in 
troul>le.  Here  Emerson  brought  his  first  volume  of  essays  alonj,'  with  JMorse 
and  his  electric  telegraph.  Here  Walt  Whitman  offered  his  rhymeless  poems 
and  Edison  his  dynamo.  Here  some  representative  of  the  impressionist  school 
of  art  will  in-esent  a  i)ictnre  in  competition  with  Burbank's  latest  creation  in 
fruit.  There  is  no  virtue  in  any  subject  per  se.  There  is  much  hyjiocrisy  in 
the  slogan.  "Art  for  art's  sake,  work  for  work's  sake,  science  for  science's 
sake."  There  is  no  innate  worth  in  wearing  rags  and  going  hungry.  Rather 
a  thousand  times  :Mrs.  Wiggs.  with  her  half  a  score  of  urchins  in  the  cabbage 
li'.tch,  than  Thoreau,  with  his  penny  a  day,  living  at  Walden  Pond.  To-day 
the  Titans  of  science  are  such  men  as  Luther  Burbank,  in  his  California  nur- 
sery:  Perry  G.  Holden.  in  an  Iowa  cornfield,  and  Thomas  A.  Edison,  in  an 
electrical  laboratory.  These  men  represent  a  type  of  scientists  who  are  pro- 
fessedly applying  science,  but  at  the  same  time  pushing  the  boundaries  of  pure 
science  back  at  a  dizzy  rate.  While  the  (iermaiis  have  increased  the  average 
])erc("ntage  of  saccharine  matter  in  the  sugar  beet  from  12  to  18,  they  have  mul- 
tiplied the  knowledge  of  jilant  growth.  While  corn  breeders  have  been  running 
the  cominirative  amounts  of  oil  and  i)rotein  up  and  down,  they  have  been  com- 
pleting our  fragmentary  knowledge  of  the  influence  of  heredity  and  environ- 
ment upon  plant  life.  While  the  problems  of  soil  fertility  are  being  worked 
out  with  nitrogen-fixing  Itacteria  and  the  pulse  family  of  plants,  great  progress 
is  being  made  in  conquering  the  mysteries  of  bacteriology'.  While  electrical 
engineers  are  devising  new  means  of  utilizing  electricity  as  a  form  of  power  to 
provide  the  comforts  of  life,  wonderful  theories  are  being  constructcHl  as  to  the 
very  constitution  of  matter.  Just  as  all  honest  and  well-directed  labor  is 
respectalile.  timely,  and  essential,  so  all  science  rightly  applied  to  the  advance- 
ment of  human  civilization  is  profitable,  honorable,  and  effective. 
In  conclusion  the  following  sums  up  the  points  of  the  discussion: 

(1)  The  land-grant  colleges  are  essentially  schools  of  applied  science.  This 
is  necessarily  true  of  any  institution  where  the  leading  object  is  "  to  teach  such 
branches  as' are  related" to  agriculture  and  the  mechanic  ai'ts  in  order  to  pro- 
mote the  liberal  and  practical  education  of  the  industrial  classes."  Applied 
science  is  emphasized  by  the  law  which  directs  that  the  largest  I'ederal  appro- 
priation shall  be  used  only  for  "  instruction  in  agriculture,  the  mechanic  arts, 
the  English  language,  and  the  various  branches  of  niiithematical.  phvsical, 
natural!  and  economic  science,  with  sitecial  reference  to  their  application  to  the 
industries  of  life  and  to  the  facilities  for  such  instruction."  The  history  and 
evolution  of  these  colleges  has  l)een  in  accord  with  this  spirit.  Whether  sepa- 
rate institutions  or  colleges  in  universities,  wherever  the  Federal  funds  are 
beiiig  expended  and  the  work  authorized  and  reciuired  by  the  two  Morrill  Acts 
is  being  done,  there  is  a  center  of  applied  science,  an  industrial  school. 

(2)  A  large  amount  of  high-grade  pure  science  is  essential  as  a  ja-eparation 
for  the  applied  science.  Engineering  must  be  based  upon  thorough  work  in 
geometrv,  trigonometrv,  and  calculus.  Agriculture  must  rest  upon  a  firm 
foundation  of  biology.  ]>hysics.  and  chemistry.  This  pure  science  work  is 
provided  not  because  it  furnishes  a  training  superior  to  surveying,  mechanics, 
h  n-ticulture,  and  animal  husbandry.  Imt  because  pure  science  is  a  preparation 
for  applied  science.  A  four-year  preparatory  course  containing  a  large  portion 
of  mathematics  and  science  should  be  a  prerequisite  to  all  college  courses  m 
agriculture  and  the  mechanic  arts.  Low  standards  encourage  the  engineering 
work  to  degenerate  to  the  level  of  manual  training  and  agriculture  to  become 
mere  nature  studv.  Pure  science  should  dominate  the  first  year  of  all  the  col- 
lege courses.  The  second  or  sophomore  year  is  early  enough  to  begin  specializa- 
tion. ,    i,        . 

(?>)  The  science  work  of  the  last  half  of  the  college  courses,  whether  in  agri- 
culture or  in  engineering,  should  be  thoroughly  industrial.  The  i)roblenis  of 
applied  science  are  complex,  composite,  and  comprehensive.  They  cover  a 
wider  range  than  anv  one  pure  science.  A  chemist  or  a  biologist  is  not  so 
well  fitted  to  superintend  jilant  breeding,  animal  lireeding.  soil  experiments, 
etc.,  as  one  trained  in  horticulture,  animal  husbandry,  etc.  The  teacher  of 
pure  matlKMiiatics  does  not  presume  to  direct  the  work  in  civil,  electrical,  or 
other  engineering.  The  two  cases  are  parallel.  It  is  because  of  tli<>  supple- 
menting of  pure  mathematics  by  extensive  training  in  hydraulics,  machinery, 
electrical  maniiailatioiis.  etc.,  that  engineering  has  reached  the  dignity  of  a 
profession  and  ranks  with  law  and  medicine.  Scientific  agriculture  is  fast 
aiiproacbing  the  same  proportions  through  the  work  of  the  instructors  and 
station  workers   in  the   land-grant  colleges. 
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(4)  Tlio  (lisfii)liiiiiry  vjiluo  (if  any  siihjoft  is  a  i)rojior  (|uostion  for  considora- 
ti(»n  in  the  coiistriictidn  (if  courses  of  study.  Tlio  lest  IlKUi^lit  of  llio  day — 
and  this  view  is  conliniuMl  l)y  iiractico — seriously  (lucstions  if  tlio  mental  train- 
ins;  ae(iuired  in  one  subject  can  he  transferred  to  another.  'I'iie  host  way  to 
learn  to  do  a  thiiifj  is  by  doinj;  that  thin;;.  Just  as  a  mediocre  carpenter  can 
liuild  a  nuicli  better  house  than  a  first-class  tailor,  so  each  subject  is  incom- 
parably the  best  trainer  for  its  own  work.  One  theory  is  as  ^ood  as  another 
until  it  is  put  to  the  test.  In  fact,  the  chief  claim  of  some  theories  is  that 
they  can  never  be  applied  suHiciently  to  disjirove  them.  The  intluence  of 
heredity  and  of  environment  can  be  worked  out  only  in  the  field,  the  nursery, 
the  yreeidiouse.     Practice  makes  perfect,  and  applied  science  is  practice. 

(o)  The  fact  that  the  product  of  a  piece  of  work  can  be  jiut  to  some  use  does 
not  necessarily  degrade  that  work.  Ftility  is  not  a  synonym  for  luiworlhiness. 
There  is  an  element  of  s.icrilice  in  all  training.  No  cow  can  produce  tlie 
niaxinuHU  of  both  milk  and  beef.  No  corn  can  yield  the  hii^hest  per  cent  of 
liotli  oil  and  protein  matter.  Darwin  bemoaned  the  fact  that  while  he  studied 
science  he  lost  the  power  to  ai»preciate  poetry.  But  what  Darwin  sacrificed 
the  world  ^'ained,  for  without  those  years  of  sin^le-jiurpose  labor  the  nine- 
teenth century  would  not  have  been  enriched  by  that  master  work.  Xho  Origin 
of  Species. 

Finally,  there  is  no  anta.i,'onism  between  jmre  and  ajiplied  science,  for  applied 
science  is  simiily  carryini,'  jun-e  science  out  to  its  legitimate  fruita,i,'e.  I'ure 
science  has  enriched  ai(])lied  science  with  some  valuable  discoveries.  No  doubt 
wIh'u  a]ii»Iied  science  is  better  or^Muized  :uid  more  ^'enerally  pursued  it  will 
return  the  favor.  If  the  land-^rant  colleges  ai-e  true  to  the  ideals  exi)ressed  in 
their  charter  laws,  if  they  are  true  to  the  needs  of  their  several  inunediate 
communities,  if  they  are  true  to  the  s|)irit  of  industrial  education,  they  will 
hold  and  increase  their  present  leadership  in  the  scientific  development  of  the 
economic  resources  of  this  great  country  of  ours. 

Courses  in  Agriculture.  Horticulture,  and  Allikd  Sub.iects. 

F.  \A'.  Rane.  of  New  Hampshire.  A  couunittee  was  appointed  two  years  ago 
by  the  section  of  horticulture  and  botany  of  this  association  to  outline  courses 
in  horticulture,  and  I  happened  to  be  made  chairman.  The  other  members  of 
the  committee  were  F.  A.  Waugh.  of  Massachusetts ;  J.  Craig,  of  New  York  ; 
R.  S.  Mackint(jsb.  of  Alabama,  and  F.  I'.  Hedrick,  of  New  York.  The  officers 
of  the  .section  on  college  work  and  adnnnistration  have  asked  me  to  carr.\-  out 
that  Idea,  also  adding  some  other  features.  In  the  first  place,  we  are  all 
aware  of  the  excellent  work  that  has  been  done  by  the  standing  committee  of 
the  association  on  methods  of  teaching  agriculture.  Tlieir  reports  have  been 
l)rinted,«  and  I  have  taken  the  course  they  recommend  as  a  basis  of  the  agri- 
cultural work.  In  the  agricultural  course  recommended  by  that  committee 
there  are  180  hours  that  are  designated  for  horticulture  and  forestry.  Our 
committee,  after  looking  over  fhis  course  of  ISO  hours,  has  subdivided  the  sub- 
ject of  horticulture  as  follows  : 

HORTICULTURE — 180    HOURS. 

Hours. 

Propagation 20 

Pomology    (fruit  growing) 50 

Olericulture    (vegetable    gardening) 50 

Floriculture  (flowers  and  decorative  plants) 30 

Landscape  horticulture 30 

Total 180 

The  committee  concluded  that  it  was  best  to  give  a  course  in  propagation, 
which  really  applies  to  all  the  various  subdivisions  that  are  given — pomology, 


a  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Circ.  55. 
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olericulture,  floriculture,  and  laiulscapc  liortifultun 
course  in  propagation.  ;is  follows: 


-and  therefore  outlined  a 


HORTICULTURE,   I.    PROPAGATION 20   HOURS. 


o 

a; 


By  seed 


Longevity  of  seed. 
Storing  seeds. 

Testing  seeds 


Sowing  seeds . 


(In  soil. 
"  \Artificial  medium. 

(Time. 
"\Seed  bed. 


Detached 
parts 


[Bulbs. 
Specialized  J  Bulblets. 

buds Cormbs. 

[Tubers. 


Sections  of 
the  plant. - 


vBy  di\'ision.< 


Cuttings 


Grafting 


Tuber. 

Root j  Greenwood. 

Stem \  Hardwood. 

Leaf. 

Cleft. 

Whip. 

Veneer. 

Saddle. 

Splice. 

Bark. 

Inlaying. 

Seed. 

Shield  or  T. 
Ring. 
Prong. 
Plate  H. 
Flute. 
[Clip. 

I  Suckers. 
Stol  ns. 
Layers. 
Approach-grafting. 

Twenty  hours  is  not  a  great  amount  of  time  for  this  subject,  hut  for  the  stu- 
dent taking  a  four-years'  course  in  agricultiu-e  this  will  cover  propagation  fairly 
\^ell.     We  ne.xt  allow  pomology  uO  hours  out  of  the  18U  hours. 

HORTICULTURE.    IT.    POMOLOGY 50    HOURS. 


Budding 


IParts  intact. 


Introduction 


Classification  of  fruits. 


[Definitions. 

Place  in  general  horticulture. 
[Recent  development  as  an  industry, 

I  Orchard. 
Vines. 
Small. 
Nonwoodv  or  herb-like. 
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Orchaku  fruits 


Pomaceoiis  fruits. 


[Apple. 
J  Pear. 
[  Quince. 


fPlum. 

Drupaceous  or  stone  fruits.  -  peS'and  nectarine. 

[Apricot. 


Citriis  fruits . 


Orange. 

Lemon. 

Lime. 

Citron. 

Shaddock. 


etc. 


Nut  fruits  (nociculture) 


Palmaceous  fruits 


Miscellaneous 


Vine  fruits  (viticulture) 


Bush  fruits. 


Sm.\ll  fruits ■ 


Walnut. 

Butternut. 

Pecan. 

Hickory. 

Chestnut. 

Filbert  and  hazel. 

Almond,  etc. 

j  Cocoanut. 
\Date,  etc. 

Persimmon. 

Olive. 

Pawpaw. 

Fig. 

Mulberry. 

Pomegranate. 
[American  origin. 

[Table  grapes I  Foreign  origin. 

I  [Hybrids. 

\  Wine  grapes. 
I  Raisin  grapes. 

Raspberries. 

Blackberries. 

Currants. 

Gooseberries. 

Juneberries. 

Buffalo-berry. 

Dewberries. 


Strawberries. 
Cranberries. 


[Banana. 
NoNWooDY  OR  HERB-LIKE  FRUITS  .  J  Pineapple. 

[Prickly  pear. 
Botanical  knowledge. 
History. 

Importance  and  extent  of  cultivation. 
Soils  and  locations. 
Plant  food  (fertilizers). 
Propagation. 
Planting. 
Culture. 
Training. 
',  Pruning 
Thinning. 

Picking  (harvesting). 
Marketing. 
Storing. 
Varieties. 

[For  insects. 

Spraying 1 

[For  diseases. 
Proiits  (estimated;. 


Syllabus  to  be  followed 
with  each  group,  crop, 
or  individual  plant. 
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Note  -Lectures,  recitations,  and  labo.-atory  exercises  are  to  receive  their  due 

'"'^SS^^^rv^^'^^^^^^^-^^^-^    ,ve.etame  .ardenin.K  to  which  50 
lumrs  are  given.     Thi.s  subject  is  subdivided  somewhat  as  pomology. 

HORTICULTURE,  III.    OLERICULTURE — ")()  HOURS. 


Introduction 


fDefinitions. 

I  Place  and  importance  in  horticulture. 

[Recent  developments  as  an  industry. 


In  the  open 


I  Natural . 
\Under  irrigation. 

Cold  frames. 
Hotbeds. 


Gardening, 

KINDS  OF ]  Under  glass _ 


Glass  structure. 


Heat 


Houses 


[  Fermenting  materials. 
)  Hot  air. 
Hot  water. 
I  Steam. 

Even  span. 
Shed  roofs. 
Two- thirds  span. 
Three-fourths  span. 
Miscellaneous. 


^     ,  .      (Private  use. 

[Seed  growing|(^.Qj^^gj.^.ial 


Classification  of  vegetables 


Root  crops  and  tubers. 
Alliaceous  group. 
Leguminous  group. 
Brassicaceous  group. 
Solinaceo   s  group. 
Cucurbitaceous  group. 
Salad  plants  and  pot  herbs. 
Miscellaneous  vegetables. 
Sweet  herbs. 
Mushrooms. 


Root  crops  and  tubers 


Alliaceous  (jroup 


Leguminous  group. 


Potato. 
Sweet  potato. 
Radish. 
Beet. 
.<  Parsnip. 
Carrot. 
Turnip. 
Hiirse-radish. 
Salsify  and  scorzonera. 

fOni(m. 
J  Leek. 
[Garlic,  chives,  etc. 


fPeas. 
(Beans. 


Brassicaceous  group 


Cabbage. 

Kale. 

Brussel  -  sprouts. 

Cauliflower. 

Broccoli. 

Kohl-rabi.etc. 


SOLINACEOUS  group 


I  Tomato. 
I  Eggplant. 
1  Pei)pers. 
[Physalis. 
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CUOURBITACEOUS  GROUP . 


Salad  plajjts  and" pot  herbs ■ 


CncTimber. 
Mii^kiuelon. 
Watermelon. 
S(iTiash. 
Pumpkin,  etc. 

Spinach. 

Lettnce. 

Cress. 

Corn  salad. 

Endive. 

Chicory. 

Dandelion. 

Mustard. 

Chard. 

Sorrel. 

Parsley. 

Rhubarb. 


MiSCFXLANEOUS  VEGETABLES 


Celery. 

Celeriao. 

Asparagus. 

Sweet  corn. 

Okra,  or  gumbo. 

Martynia. 

Artichoke. 


Sweet  herbs 


Sage. 
Lavender. 
Peppermint. 
CatniiJ. 
Caraway,  etc. 


Mushrooms Edible  species. 

Botanical  knowledge. 
I  History. 

Importance  and  extent  of  cultivation. 
Soils  and  locations. 
Plant  food  (fertilizers). 
Propagation. 
Planting. 
Culture. 
Syllabus  to  be  followed  with  each  group,  JTraining. 


crop,  or  individual  plant 


Pruning. 

Thinning. 

Picking  (harvesting). 

Marketing. 

Storing. 

Varieties. 

Spraying  for  insects. 

Spraying  for  diseases. 

Profits  (estimated). 

Note.— Lectures,  recitations,  and  laboratory  exercises  are  to  receive  their  due 
apportionment  with  till  the  crops. 

Floriculture  is  given  80  hours,  and  is  subdivided  as  follows: 

HORTICULTURE,   IV.    FLORICULTURE 30   HOURS. 


[Definitions. 

I  Place  in  general  horticulture. 

Introduction Value  in  illustrating  intensive  agriculture. 

[Relation  to  landscape  gardening. 


21336— No.  164— OH  M- 
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KlXI>S   OK   WORK. 


|Ont  of  doors. 
I  Under  gl'ss 


/Greenhouse  constrnction. 
\Grreenh()nse  mHiiageinent. 


Greenhouse  t-oNSXRUcTioN 


History  and  evolution  of  .i?lassliouses. 
fThe  lean-to. 


Types  of  houses 


Building  materials 


^Heating . 


The  even  span. 
The  three-(iuarter  span. 
Curvilinear  roofs. 
Houses  for  special  cro;s. 

Foundations  and  v»-alls. 
Walks  an  I  bem  hes. 
Roof  structures. 
Glazing. 
Ventilators. 

Steam. 
Hot  water. 
Furnace. 
Piping. 
Fuel. 

Commercial   cut    flowers:    Rose,  carnations,   violets,  chrysanthemum,  sweet 
peas.  etc. 

Bulbous  and  tuberous  plants:  Narcissus,  lilium.  hyacinth,  cyclamen,  filesia, 
jonquils,  etc. 

Ornamental  folia(4E  plants:  Palms,  ferns,  croton.  dracarua,  m:iranta.  arau- 
caria,  selaginella.  pandanus.  etc. 

Ornamental  flowering  plants:  Azalea,  cineraria,  primula,  genista,  fuchsia, 
etc. 

begonia, 
agera- 


Beddin«  plants 


Orchids 


|Bulbt)us:  Cana,  tulip,  crocus,  caladiuni,  1: 
.JNot  bulbous;    Geranium,   coleus.   salvia, 
tum.  alternanthenv.  iresine. 


(Terestrial. 
'\Epiphytal. 


■  [Nymphea. 

Aquatics I  Nelumbium. 

[victoria. 

IOpuntia. 
Cereus. 
Phyllocactus. 


Syllabus  to  be  followed  Avith 
each  group,  crop,  or  indi- 
vidual plant. 


Botanical  knowledge. 

History. 

Imjiortance  and  extent  of  cultivation. 

Soils  and  locations. 

Plant  food  (fertilizers). 

Propagation. 

Planting. 

Culture. 

Training. 

Pnming. 

Thinning. 

Pick  ng  (harvesting). 

Marketing. 

Storing. 

Varieties. 

Spraying jFor  insects. 

f    J     >->  \For  diseases. 

.Profits  (estimated). 
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Note. — Lectures,  recitatioiis.  and  laliinatoiy  cxci-tiscs  are  to  receive  their  due 
apportionment  with  all  the  ciops. 

To  the  last  division,  landsc-ipc  lioitirnllurc.  ."'.it  lioni-s  is  triven. 

HORTKUI/nUK,    V.    I.AMISCAl'K    1 1(  IIM  1(  TI.TIRE — .SO    HOIRS. 

The  couiuiittee  had  dilticulty  in  deciding'  npon  an  ontlinc  for  landscape  hor- 
ticulture, so  it  was  decided  to  assi.L'n  .".d  lioni-s  Uty  tli.it  snh  e -t  Ait'i-int  an 
outline. 

OTHER    KEATIRES    OK    THE    COIRSE. 

There  are  a  few  features  which  we  wish  to  hrinj;  ni»  for  discussion.  In  the 
first  place,  referrinj;  to  the  course  reconmiended  by  the  comnuttee  on  methods 
of  teachinf:  aj,M-icidtnre.  you  will  see  that  in  tli<'  freshman  year  1."»(»  hours  are 
given  to  i)liysics.  l.~><t  hours  to  chemistry.  !.">  hoiu's  to  ue  imetry  and  ii'ijronnm- 
etry,  12(»  honrs  to  IOnf,'lish.  and  ISO  hours  to  modern  lanuua^es.  etc..  as  follows: 

.{(/riciilfindl  coiirnc  in   collcf/c." 


Freshmen. 

Sophomores. 

Junioi-8. 

Seniors. 

Subjects. 

Hours. 

Subject :. 

Hours. 

Subjects. 

Hours. 

Subjects. 

Hours. 

Physics 

1.50 

Agriculture: 

Agriculture: 

Agriculture: 

Chemisiry 

1.50 

Zooti'ch  .  61) 

}•      1.50 

Agi'on ...  50 

\      150 

Dairying .  70 

Geniiietrv  and 

Agioii...  90 

Zoo  tech.  100 

Farm  me- 

trig momttrv 

1.55 

M  'teorology  ., 

60 

Geology  ._ 

120 

chanics .  60 

i        190 

English  - 

120 

Agri.T.ltural 

Botany  

(iO 

Rural  eco- 

Modern lan- 

chemistry-.- 

180 

Physiology 

180 

nomics  .  60 

guage  

180 

Botany 

120 

Zoology 

120 

Veterinary 

English _. 

80 

Psy<'hology  --. 

60 

medicine 

180 

Modoi-n   lan- 

Modern lan- 

Horticulture 

guage  

1(10 

guage  

60 

and  forestry. 
History    ana 

10 

Drawing 

60 

political 

economy 

190 

7.50 

Ethics 

40 

755 

7.50 

780 

"A  general  outline  of  this  course,  without  reference  to  its  division  according  to  years, 
was  given  in  the  second  report  of  this  committee.  (See  l".  S.  Depf.  Agi-.,  Office  of  Ex- 
perin:ent  Stations  Bui.  40  and  ('ire.  37.)  The  miniber  of  hours  assi.t;ned  to  each  sub.iect 
includes  the  time  .given  to  hiboratory  exercises,  each  of  which  would  occupy  two  hoiu's. 
Thus,  for  example.  1.50  hours  of  physics  may  he  divided  into  60  lectures  or  recitations 
and  45  (=00  hours)  laboratory  exercises.  Our  committee  lias  not  attempted  to  say  how 
the  time  should  be  divided  between  lectures  or  recitations  and  lalioratory  exercises,  hut 
presupposes  that  a  reasonable  numbei-  of  laboratory  exercises  or  practicums  will  be  given 
in  all  the  science  courses. 


A  committee  on  courses  in  botany,  which  reported  to  this  association  two 
years  ajro.  recommended  that  this  subject  be  .siven  240  hours  instead  of  the 
180  assigned  in  the  above  outline.  Botany,  as  the  table  shows,  begins  in  the 
sophomore  year  and  ends  in  the  .iunior  year.  Horticulture  is  largely  economic 
botany.  It  is  absolutely  necessary  that  horticultui-e  should  have  a  good 
foundation  in  botany,  and  if  tlie  botany  is  not  begun  until  the  sophomore  year 
and  is  finished  in  the  junior  year,  of  coui'se  it  is  impossible  to  get  horticulture 
until  tlie  last  or  senior  year. 

I  api)reciate  very  much  the  work  that  the  committee  has  done  in  recom- 
mending this  course  in  agricultui-e.  I  do  not  care  to  criticise  tliis  course  in 
any  way.  but.  looking  at  it  fr.im  a  horticultural  st:ind]»oint.  I  wish  to  bring 
out  some  of  the  features  that  the  horticultural  men  of  this  committee  criticise, 
respecting  the  question  of  horticulture.  We  are  fairly  well  satisfied,  in  a  way, 
with  180  hours  for  horticulture,  but  we  do  not  like  its  placing  in  the  course. 
Also,  the  coiu-.se  is  not  elastic  enough  for  one  bearing  so  general  a  title.  Hor- 
ticulturists feel  that  they  are  interested  in  the  general  agricultural  course  as 
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iiiuoh  as  the  agrii-iilturists.  In  fact,  it  s^eiiis  the  time  has  come  \A-hen  the  pro- 
fessor of  agriculture  has  no  ])articular  monoitiily  upon  the  agricultural  course 
any  more  than  the  professor  of  horticulture,  or  iiny  more  than  the  professor 
of  animal  industry  or  dairying,  or  many  of  the  other  lines.  The  professor  of 
horticulture  is  interested  in  giving  hoi'ticulture  earlier  than  the  senior  year. 
It  often  happens  that  in  many  of  our  institutions  men  graduating  in  agriculture 
are  prepared  and  do  go  out,  after  their  general  agricultural  course,  as  pro- 
fessors of  horticulture,  and  they  are  fairly  well  jirepared  for  that  work. 
Therefore  the  conmiittee  as  a  whole  woidd  recommend  that  the  horticulture 
hegin  earlier  in  the  course,  and  thus  give  the  men  an  opportunity  to  specialize, 
if  they  want  to.  in  the  senior  year.  In  order  to  do  this  it  is  necessary  to  put 
the  botany  earlier  in  the  course  (see  p.  88). 

A  COURSE  IN   HORTICULTURE. 

The  programme  connuittee  of  this  section  asked  me  also  to  outline  an  ideal 
course  in  horticulture.  I  conferred  witli  the  various  memliers  of  the  com- 
mittee, and  we  have  gotten  together  a  course  which  is  l)ased  entirely  upon  the 
"agricultural  course"  before  given.  The  idea  is  to  give  a  course  in  horticul- 
ture exactly  parallel  to  that  in  agriculture,  except  that  a  man  starts  out  in  the 
freshman  year  with  the  idea  of  finishing  a  four-year  course  in  horticulture. 
This  course  includes,  as  will  be  shown  by  comparison,  all  of  th(>  i)rincipal  fun- 
damental subjects  found  in  the  other  course,  but  arranged  to  suit  horticulture. 

Horticultural  course  in  collecie. 

[The  number  of  hours  assigned  to  each  subject  includes  laboratory  exercises.  The  commit- 
tee presupposes  that  lectures,  recitations,  and  laboratory  exercises  will  receive  their  due  ap- 
portionment in  all  the  science  courses.] 


Freshmen 

. 

Sophomores. 

Juniors. 

Seniors. 

Subjects. 

Hours. 

Subjects. 

Hours. 

Subjects. 

Hours. 

Subjects. 

Hour  . 

90 
150 

155 
60 
120 

180 
755 

Horticult  u  r  e 
(propaga- 
tion)  

Agriculture  -  -  - 

Physics--- 

Agricultural 
chemistry . . . 

Botany 

Zoology  - 

English 

Modern  lan- 
guages  

Drawing 

60 
60 
90 

90 
90 
120 

80 

100 
60 

Horticulture: 
Pomolo- 
gy ....  120 
Olericul- 
ture --  120 

Agriculture--. 

Geology 

Botany.-- 

Physiology 

Psychology  -  - . 

Modern  lan- 
guages   

[      240 

120 
120 
90 

61) 
60 

m 

Horticulture: 
Pomology  80 
Floricul- 
ture ---75 

Landscape 
gardeuing... 

Forestry 

Agriculture: 
Rural 

economy  60 
Farm  me- 
chanics. 60 

History    and 
political 
economy 

Ethics 

Chemistry 

Geometry  and 
trigonometry 

Surveying  

English            

1    - 

CO 

Modern  lan- 
guages   

40 
[        120 

190 
40 

Elective    or 
thesis  sub- 
ject 

175 

750 

750 

780 

Classification  of  studies. 


Nature  of  subjects. 


Culture 

Pure  science 

Applied  science  (required) 
Applied  science  (elective)  . 


Total . 


Fresh-       Sopho-     j^^io™     Seniors      Entire 
men.       mores.    '^^"^°^^-    ''®°^°^''- 1  course. 


Hours. 
300 
395 
60 


Hours. 

240 
390 
120 


Hours. 
120 

270 
360 


Hours. 
230 


755 


750 


750 


375 
175 


780 


Hours. 

890 

1,055 

915 

175 
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Uotany  is  <,'ivt'ii  !H»  hours  in  the  frcslmi  in  yc.-ir  instead  of  beginninj?  in  the soph- 
unidrc  yc.ir.  ( "iicniisli-y  is  i^iNcn  l."(i  liDurs.  ;is  ln'fon'.  Physics  is  cut  from 
!;")(»  liiiurs  to  !K)  hours  :in»l  iilaccd  in  the  soiihoniore  yoar.  (Jconictry  and  trigo- 
nometry aro  given  I.'m  liovu's.  the  same  as  before.  Surveying.  <U»  hours  has  been 
added.  Knglisli  and  the  modern  huiguages  remain  exactly  the  same.  There- 
fore the  only  difference  is  in  regard  to  the  (luestion  of  pure  science.  We  have 
ui  this  case  :!!(.">  hours,  as  compared  with  455  hours  of  pure  science  in  the  other 
c.>urse.  Dividing  the  subjects  up.  we  have:  Cultural  subjects.  :>(M»  hours;  pure 
s«-ience.  ."'.05  hours;  ai)plied  science  (surveying),  only  <;0  hours.  In  the  sopho- 
mon>  yt-ar  we  introduce'  the  (;(t-hour  course  in  propagation.  We  also  realize  that 
agronomy  is  important  to  the  horticultural  men — and  this  is  also  true  of  soil 
physics  and  subjects  of  that  nature — and  therefore  we  have  given  GO  hours  of 
agronomy  in  the  horticultural  coiu'se.  Agricultural  chennstry  we  have  given 
!>(>  hours,  as  against  bso  hours.  Botany  we  have  given  00  hours.  This  gives 
ISO  hours,  as  against  ll'O  hours.  Zoology  is  brought  back  from  the  junior  year, 
considering  it  a  primar.v  fundamental  pure-science  subject,  our  idea  being  to  get 
it  in  the  earlier  portion  of  the  course  rather  than  let  it  remain  over  later, 
because  a  great  man.v  ()f  our  horticultural  subjects  should-  begin  in  the  junior 
.vear  rather  than  later;  and  zoology,  especiall.v  entomolog.v.  is  work  fundamental 
to  tliese  sulijects.  Knglish,  the  same.  SO  hours;  modern  languages,  the  same,  100 
hours;  drawing.  tUi  hours,  the  same,  giving  750  lioui's  in  all.  Totals:  Cidtural 
subjects,  240;  i»ui'i'  science,  oOO  ;  applied  science.  120 — 750  hours  in  all.  In  the 
junior  ,vear  we  ai'e  prepared  to  l)egin  oni'  horticultui'al  work,  and  we  have 
liomolog.v  and  olericulture,  beginning  with  H'O  hours  each. 

It  is  necessary  for  a  stucU'nt  in  horticulture  to  know  something  about  the 
econonnc  feeding  of  animals  and  breeds  of  animals.  To  meet  this  need  agri- 
culture. 1120  hours,  is  ad(Unl.  (Jeology,  120  hours,  the  same;  economic  botany. 
00  hours;  physiology.  (>0  hours,  reduced  from  ISO;  jisycholog.v.  00  hoiu's ; 
modern  languages.  CO  hours,  both  the  same.  This  divides  up  the  junior  .vear 
into  cultui'al  subjects.  120;   pure  science.  270;  ap])lied  science.  ."KJO  hours. 

In  the  senior  year  we  have  pomolog.v.  8(»  hours.  tloricultur(>.  75  hours;  land- 
scape gardening.  Od  hours,  forestry.  40  hours. 

We  take  heri>  again  the  feature  of  the  agricultural  coiu-se.  which  we  think 
the  horticultural  man  should  have,  and  include  <>o  hours  of  farm  mechanics  and 
00  hcmrs  or  rural  «'cononncs,  making  in  all  120  hours.  We  leave  out  the  dairy- 
ing simply  because  many  horticultural  students  do  not  care  about  the  dalrving. 
They  can  elect  it,  however,  if  they  want  it.  llistor.v  and  i)olitical  econon\v 
remain  the  same.  100  hours,  and  ethics  the  same.  40  hours.  Then  we  have  175 
hours  for  elective  or  thesis  sulijects.  If  a  student  cares  to  take  dair.ving  he  can 
get  it  in  this  175  hours,  or  he  can  select  175  hours  from  any  other  subject  or  sub 
jects  he  w.ints.  In  fact,  the  electives  here  reall.v  give  an  o]»i)ortunit.v  for  students 
to  carry  the  agriculture  in  the  agricultural  course.  This  is  whei'e  we  feel  that 
we  can  afford,  after  giving  required  studies,  to  allow  the  student  to  select  175 
hours.  There  is  a  great  advantage,  it  seems  to  us.  In  this.  This  allows  a 
student  to  use  his  own  ideas  as  to  what  he  wants.  Some  men  think  we  do  not 
have  sufficient  of  the  cultural  side  and  others  of  the  pure  science  in  the  agri- 
cultural course.  For  instance,  in  chennstry  there  are  150  hours  In  the  freshman 
year  and  ISO  hours  in  the  second  year  of  the  agricultural  course.  It  seems  to 
us  that  is  not  well  balanced  as  regards  chemistry.  If  a  man  wants  more 
chemistry  in  this  course  here  is  his  opportunity  to  elect  it;  so  with  other  sub- 
jects. In  other  words,  a  man  is  given  an  opportunity  to  elect  in  the  senior  year 
175  hours. 

COMPARISON   OF   HORTICULTURAL   COURSES   IN    DIFFERENT   INSTITUTIONS. 

A  stud.v  of  the  comparative  amount  of  horticultural  work,  both  required  work 
and  elective  work,  in  the  agricultural  courses  of  various  institutions  taken  at 
random,  for  examples.  New  York.  Illinois.  California.  Michigan.  Pennsylvania, 
Missouri,  Massachusetts.  Ohio,  and  New  Hampshire,  shows  that  subjects  coming 
under  the  head  of  horticulture  in  these  various  institutions  are  apparently,  first, 
])ropagation.  then  pomolog.v.  olericulture,  floriculture,  greenhouse  management, 
principles  of  horticulture,  plant  breeding,  horticultural  seminar,  landscape 
gardening,  handicraft,  viticulture,  and  nut  culture.  They  are  shown  in  the 
following  table ; 
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Nu»ther  of  Jiokis  horticulture  is  rcf/iiircd  and  elective  in  nf/rieiiltural  enurfies  in 

liirio  lis  i  list  it  iitioiis. 


New  York. 

Illinois. 

California. 

Michigan. 

Beq. 

Elec. 

Req.       Elec. 

Beq. 

Elec. 

Req. 

Elec. 

54 
90 
18 

90 

126 

36 
54 

36 
54 

60 
100 
60 

60 

100 

Olcrii-ulturi' 

144 
126 
90 
90 
45 
45 
54 

60 

Fl(ii-iculturt> 

60 

36 

90' 

54' 

48 

48 

18 
36 

72 
36 

24 

48 

18 

18 

30 

30 

45 
46 

18 

72 

Total _... 

00 

360 

144 

900 

126 

180 

298 

430 

Junior. 

Fresh. 

Junior. 

SoDh. 

Pennsyl- 
vania. 

Missouri. 

Massachu- 
setts. 

Ohio. 

New 
Hampshire 

Beq. 

Elec. 

Beq. 

Elec. 

Req. 

Elec. 

Beq. 

Elec. 

Beq. 

Elec. 

90 
90 

90 
90 

54 
54 

18 

54 
54 
18 

54 
54 
36 

54 

108 

72 

108 

54 
54 

54 
108 
138 

54 

Pomrtlo^y    _ 

Olrrirultun^    

45 

30 
30 
30 
30 

90 
80 

Fldriculturi' 

::: 

81 

50 

Principles  of  horticulture 

54 

"'48' 

Plant  breeding 

81 

18 

18 

72 
36 

288 

20 

18 

18 

72 

48 



30 

1 

1 

I 

Total 

180  1    342 

162 

162 

266 

638 

162 

450      200 

270 

1      ^ 

Year  started  __  _ 

SoTih. 

Fresh. 

Sonh. 

Junior,     i     Fresh. 

At  Cornell  hortionltnre  is  not  required  in  the  agricultural  course.  On  the 
otiier  hand,  the  student  can  elect  any  of  the  various  sub.lects  named  in  the 
adjoining:  coluuui.  He  can  elect  54  hours  of  propajiation,  !)()  of  pomology,  18  of 
olcriciilTure,  oO  of  greenhouse  management,  and  so  forth. 

In  Illinois  the  only  ro(iuirenient  is  00  hours  in  the  principles  of  horticulture 
and  ~A  hours  in  landscape  gardening.  But,  on  the  other  hand,  students  have 
the  oi)portunity  of  electing  from  many  courses.  Cornell  gives  o(><>  hours  of 
h(»rticultural  electives.  Illinois  requires  144  in  the  four-year  agricultural 
course,  and  they  allow  as  elective  000  hours,  the  largest  we  have.  I  think. 

In  California  :'>(■>  hours  are  reciuired  in  proi»agation,  54  lumrs  in  pomology.  18 
hours  in  landsc:i]ie  gardening,  and  72  hours  in  viticulture.  Therefore.  12(; 
hours  are  re(|uir('d  and  ISO  iiDurs  only  are  elective.  In  Michigan  208  hours 
are  recpiii-ed  and  4:'0  hours  are  elective.  In  Pennsylvania  ISO  hours  are  re- 
quired and  ;'42  hours  are  elective.  In  Missouri  1()2  hours  are  ivquired  and  102 
are  elective.  Here  is  an  institution  where  all  the  horticulture  is  required  in 
the  regular  agricultural  course.  In  Massachusetts  2(;(;  hours  are  required  and 
088  hours  are  elective.  In  Ohio  1(>2  hours  are  ri'ijuired  and  450  hours  are 
elective.  In  New  Hampshire  200  lumrs  are  recpiired  and  270  hours  are  elective. 
It  is  very  interesting  to  conijiare  these  data.  If  a  position  oj^mis  up  in  horti- 
culture for  a  student  gradu.-iting  in  a  four-year  course  in  agriculture — for  in- 
stance, in  Michig.in  or  some  other  institution — he  is  i)rei);ire(l  to  h;indle  it.  as 
the  work  goes  li.-md  in  hand  with  agricultur.il  ti-;iining.  Other  institutions  do 
not  reipiire  so  nnich  horticulture,  and  the  graduates  do  not  feel  ])repared  to 
te.ach  it.  It  seems  to  me  that  there  is  this  to  he  said — that  the  more  a  man 
studies  our  agricultural  courses  the  nmre  he  is  convinced  that  we  are  in  a  very 
chaotic  condition  as  i-egards  the  pedagogy  in  our  various  institutions.     Ilorti- 
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culture  Is  not  the  only  subject  that  varies.  It  strikes  me  that  the  same  thing 
is  true  to  a  certain  extent  witli  tiic  aiuonnt  of  animal  industry,  ajironomy.  etc.. 
in  our  four-year  course  in  agricultui-c  in  various  institutions.  Some  of  the 
men  RracUiatinj;  from  our  ft)ur-year  courses  in  aj^'riculture  are  l>etter  prepared 
as  chemists  than  they  are  in  a,i,'ricultnre.  or  jjcrhaps.  putting  it  more  mildly.  T 
should  say  that  they  are  etpially  as  \v«'ll  jtrepared  in  chemistry  as  ajrricnlture. 
The  same  thiui,'  may  he  said  of  many  other  subjects,  according;:  to  the  institution 
in  (juestion. 

A    STAN'DAKll    AGKK'ULTUKAL    COUKSK." 

After  a  close  study  of  all  the  courses  the  following  is  offered  for  your  con- 
sideration :  The  atrricnltural  course  offeivd  l)y  the  committee  on  methods  of 
teaching;  ajiriculture  of  this  association  is  a  strong  course,  and  it  represents  a 
feature  of  development  in  agricultural  education.  lUit  it  is  primarily  a  course 
for  grain-growing  and  .stock-raising  agric(Utin-al  men.  Now,  it  seems  to  me 
that  what  we  want  to  get  at  in  our  various  institutions  touching  agricultiu-(>  is 
fundamental  or  foundation  work  in  botany,  chemistry,  physics,  geology,  and 
/oology  as  ]»ure  sciences.  It  seems  to  me  we  ought  to  give  some  sort  of  idea 
as  to  the  amount  of  these  finidamentals  that  should  be  i-eiiuii-ed  by  every  agri- 
cultural institution  in  the  country.  I  do  not  see  why  we  can  not  agree  as  to  a 
standard  in  this  resi)ect.  It  is  not  my  purpose.  l»y  any  nu'ans,  to  give  more 
chemistry  than  is  desired,  or  any  other  pure  science  than  is  desired  by  scientifie 
men  generally,  but  to  propose  a  standard  which  all  men  should  come  up  to. 

As  far  as  an  examination  of  catalogues  will  show,  none  of  the  agricultural 
colleges  is  following  out  the  excellent  schedule  offered  by  the  standing  connuittee 
of  this  association.  For  instance,  horticulture  is  not  given  ISO  hours  in  the 
senior  year,  as  reconnnended  in  this  schedule.  It  begins  in  New  York  in  the 
junior  year,  in  Illinois  in  the  freshman  year,  in  California  in  the  jiniior  year, 
in  Michigan  in  the  soi)homore  year,  in  I'ennsylvania  in  the  sophomore  year,  in 
Missouri  in  the  freshman  year,  in  Massachusetts  in  the  sophomore  yt-ar.  in 
Ohio  in  the  junior  year,  in  Xew  Hampshire  in  the  freshman  year.  In  order  to 
give  the  instructors  in  horticulture,  forestry,  veterinary  science,  dairying,  ento- 
mology, etc..  a  fair  chance  to  interest  students  in  these  particular  features  the 
electives  should  come  earlier  in  the  courses  than  the  senior  year.  Instead  of 
allowing  the  instructors  in  dairying  to  give  the  student  70  hcmrs  in  the  senior 
year,  as  re(iuired.  we  are  giving  him  an  opportunity  to  get  in  touch  with  the 
men  with  fewer  hours  in  the  junior  year,  so  th:it  they  can  develop  that  phase 
of  work  later  if  they  care  to.  I  believe  in  the  postgraduate  coui-ses.  On 
the  other  hand,  the  great  majority  of  these  men  graduate^  in  the  four-year 
course,  and  they  will  not  take  the  time  and  perhaps  can  not  affoi-d  t(»  take  a 
postgraduate  course.  They  should  therefore  have  some  opportunity  for  special- 
izing before  griiduating  in  this  four-year  course.  If  the  elementary  sciences  are 
jiut  in  the  fcn-epart  of  the  elementary  course,  and  the  standard  reiiuirements  of 
.■ipplied  sciences  in  agriculture  brought  in  by  the  end  of  the  junior  year,  then 
we  could  give  the  student  a  right  to  select  his  own  occui)ation  and  let  him  work 
out  his  problem  for  himself.  The  course  here  offered  is  founded  on  that 
assumption. 

a  By  the  chairman  of  the  committee  only. 
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.  1    sill  11(1(1  III  iiiii-iciill iirnl  cniirxc. 


Freshmen 

S()iiliuiiii>n 

s. 

Juniors. 

Hours. 

Seniors. 

Subjects. 

11. .urn. 
KHI 

Subjects. 

liours.         .Subjects. 

Subjects. 

Hours. 

Bitany 

Chemistry 

Botany 

10!) 

Agriculture: 

Rural    engi- 

60 

IIHI 

Chemistry 

UK) 

Aiii-ono- 

Physics 

lU) 

Geology 

Pliysiology  ... 

lull 

niy  - . .     50 

Rural    econo- 

60 

Zooliigv 

UMI 

KM) 

Zo.)tech- 

\       100 

Landscape  gar- 

Qeomt'try iiiul 

Agronomy 
(clmate,8oil, 

ny  ...     100 

trigonome- 
try  

A  g  r  o- 

dening 

at 

100 
100 

etc.) 

Plant  propa- 

50 

techny    40 
Veterinary 

Plant     breed- 

English 

3.) 

Modt'rn  lan- 

gation  

50 

medii'ine  . . . 

100 

History    and 

guages  

150 

English. 

100 

Surveying 

40 

political  sci- 

Mode r  n  lan- 

Shop work 

30 

ence  

guages  

Drawmg 

1(K) 

Forestry 

30 

Ethics 

4,) 

50 

Horticulture: 

Elect!  ves 

370 

Pomology  50 
Olericul- 

ture ...  50 

Floricul- 

150 

ture  ...  30 

Landscape 

horticul- 

ture   20 

Psychology 

Modern    lan- 

60 

Efective 

50 

100 

750 

750 

750 

780 

Classification  of  studies. 


Nature  of  subjects. 

Fresh- 
men. 

Sopho- 
mores. 

Juniors. 

Seniors. 

Entire 
course. 

Culture 

Hour  a. 

250 
500 

Hours. 

2.50 
400 
100 

Hours. 
110 

Hours. 

Hours. 
840 

900 

Applied  science  (required) 

540 
100 

180 
370 

820 

470 

750 

750 

7.50 

780 

The  scientific  way  of  teaching  should  he  to  have  the  fundamentals  first,  early 
in  tiie  course,  so  the  others  can  follow  them.  In  this  "standard  course  in  agri- 
culture "  I  hav(>  placed  the  elementary  sciences  in  the  first  two  years  of  the  agri- 
cultural course.  The  idea  is  to  i)lace  hotany  on  the  same  basis  as  chemistry. 
I  can  not  see  why  chemistry  should  mono])olize  the  agricultural  student  any 
more  than  hotany.  Botany  is  an  elementary  scien<-e,  om-  of  the  t'uii<l;imental 
sciences  of  agriculture,  it  seems  to  me.  if  .nnything  is.  Botany  should  licgin  the 
first  year.  I  pl.-ice  .-ill  of  the  elementary  sciences  on  the  same  basis.  I  h;ive 
therefore  given  hotany.  chemistry.  ]»hysics,  zoology,  .geonn'try.  and  trigo- 
nometry (mathematics)  each  100  hours.  Knglish  100.  and  modern  languages  IHO 
hours.  This  adds  up  for  the  freshman  year  as  follows:  Culture.  l'."0  ;  i)ure 
science,  jjtK);  applied  science.  nothin.g;  total.  T."0  hours. 

In  the  sojihoniore  year  we  continue  these  elementary  scienc(>s  linlany.  loo; 
chemistry.  100;  geology.  100;  physiology.  100;  agronomy  (i)articularly  climate, 
soil.  etc.).  50;  plant  prop.-igation.  .")0  :  Knglish.  loo:  modern  l:inguages.  loo.  and 
drawing.  .10  hours,  making  in  .all  the  total  of  7."0  hours.  This  is  sulidivided, 
showing  culture.  "-'."lO :  pure  science,  loo.  We  now  just  begin  the  economic  or 
aiijilied  sciences — 100  hours. 

The  student  now  has  his  foundation  work  for  an  agricultural  cour.se.  Why 
give  elementary  A  B  ('  work  up  in  the  Junior  and  senior  years?  Why  not  bring 
them  hack  into  the  first  twt)  years?  It  may  he  a  great  deal  of  pure  science.  At 
the  same  time  tliese  sciences  go  hand  in  hand  ;  a  great  many  things  in  <»ne  sub- 
ject dovetail  into  another  after  the  student  has  finished  the  pure  sciences.  Now, 
what  shoidd  be  required  in  the  agricultural  cckurse?  Our  agricultural  men 
shoidd  have  certain  broad  ideas  of  .•igricidtnre.  Agriculture  to-day  is  a  broad 
sultject.  If  a  man  is  an  :igriculturist  he  ought  to  know  not  only  agronomy  and 
animal  husb:iiidry.  but  general  agriculture.     Therefore,  as  shown  in  the  acconi- 
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panyingr  course,  in  the  .iunior  year  a  general  foundation  in  applied  agricultural 
subjects  is  retiuired  of  all  students,  the  number  of  hours  given  being  only 
enough  to  (•onii)rehen(l  and  understand  the  respective  subjects  sufficiently  to 
give  them  their  due  recognition  in  the  training  of  an  agricultural  graduate.  It 
is  an  advantage  for  the  agricultural  graduate  to  know  something  about  land- 
scape gardening,  bow  to  grow  trees,  and  the  adornment  of  grounds  from  an 
educational  standpoint.  Besides  we  have  allowed  10(»  hours  as  elective  in  the 
junior  year.  A  great  many  say  that  we  do  not  give  sufficient  work  in  culture. 
Now.  100  hours  will  balance  tiiat  up.  letting  each  man  select  according  to  his 

tQStCS 

Passing  on  to  the  senior  year,  mechanics  and  rural  economics,  each  60 
hours,  are  reiiuired*.  the  same  as  in  the  other  course,  because  it  seems  desirable 
for  all  students  taking  the  four-ye:\r  course  to  have  these  courses.  Landscape 
gardening  is  given  30  hours,  because  it  seems  that  every  man  graduating  in 
agriculture  ought  to  have  just  a  taste  of  the  esthetics  of  agriculture.  A  m.an 
ought  not  to  know  simi)ly  cows  and  farm  croi)s.  He  ought  to  know  something 
about  home  embellishment  .-uid  about  making  and  caring  for  the  home.  He 
ought  to  be  a  citizen  th:it  will  lead  the  connnunity  in  making  country  parks  and 
in  the  (piestion  of  beautifying  the  grounds  around  the  schoolhouse.  and  have 
some  taste  in  such  directions  »Ahich  a  great  many  of  our  boys  will  never  get 
unless  it  is  made  a  requirement.  Plant  breeding  is  given  80  hours,  history  and 
political  science  the  same  as  required  in  the  other  course  (100  hours)  ;  ethics, 
40  hours,  the  same  as  required  in  the  otlier  course.  We  have  left,  after  requir- 
ing all  these  subjects,  in  the  senior  year  870  hours  to  bring  the  schedule  up  to 
the  full  number  of  hours.  This  givt>s  the  student,  as  I  have  already  intimated, 
an  opi)ortnnity  to  continue  to  take  any  of  the  various  subjects  that  he  has 
studied  or  select  anything  new  he  cares  for.  If  he  wants  to  get  more  chemistry, 
zoology,  or  any  of  the  sciences,  he  can  do  it.  He  can  go  into  any  of  the  various 
subjects  of  applied  science  deeper  or  he  can  go  back  and  take  modern  languages 
or  more  i)hilosophy  or  ethics,  if  he  cares  to.  or  any  of  the  various  lines  in 
English ;  but.  no  matter  what  he  does,  he  will  have  had  a  broad  foundation 
in  agriculture.  Now,  when  be  goes  out  to  teach,  be  it  in  the  conunon  school  or 
the  high  school,  and  no  matter  where  he  goes  he  knows  the  whole  subject  of 
agriculture  as  a  foundation,  and  he  can  talk  on  dairying,  he  can  talk  on  land- 
scape gardening,  he  can  talk  on  the  (piestion  of  veterinary  medicine  even  ;  he 
can  take  up  any  line  of  horticulture :  he  has  had  modern  languages ;  he  has 
had.  in  short,  the  fundamentals  of  a  good  college  training,  and  he  has  had  an 
opportunity  to  specialize  also.  This  i)lan  gives  the  veterinarian  a  chance  at 
the  four-year  man  as  well  as  the  professor  of  agriculture,  the  horticulturist,  the 
dairy  instructor,  and  the  instructor  in  forestry.  They  have  the  chance  of 
interesting  the  student  in  their  special  lines  as  far  as  the  370  hours  will  allow. 
In  many  respects  it  is  as  valuable  as  a  post-graduate  course  would  be  to  some 
of  our  graduates. 

It  seems  to  me  that  if  you  give  150  hours  in  chemistry  in  the  freshman  year 
and  180  hours  in  the  sophomore  year,  as  allowed  in  the  course  outlined  by  the 
standing  connnittee.  by  the  time  the  students  get  ready  to  take  up  agricultui-e 
they  have  had  an  undue  amount  of  chemistry  and  are  not  likely  to  care  to 
pursue  the  subject  of  agriculture.  It  seems  necessary  to  place  ail  science  on  an 
equal  footing.  I  think  it  is  true  w^e  have  stronger  chemists  to-day  than  we  have 
men  in  other  lines  and  that  is  the  reason  why  chemistry  is  made  so  large  a 
feature  in  these  agricultural  courses.  Chemistry  is  one  of  the  elementary 
sciences,  however,  the  same  as  physics,  zoology,  botany,  geology,  etc..  and  should 
receive  equal  recognition  at  the  outset. 

Evening  Session,  Tuesday,  November  14,  1905. 

The  section  held  a  brief  evening  session  to  decide  upon  time  of  election  of 
officers. 

Afternoon  Session,  Wednesday,  November  15,  1905. 

The  section  was  called  to  order  by  the  chairman  at  2  p.  m. 

Election  of  Members  of  Executive  Committee  and  Officers  op  the  Section. 

Nominations  for  the  executive  committee  being  in  order  there  were  nominated 
W.  O.  Thompson,  of  Ohio ;  C.  C.  Thach.  of  Alabama  :  H.  (\  White,  of  Georgia ; 
E.  R.  Nichols,  of  Kansas;  L.  II.  Baik'v.  of  New  York,  and  ,T.  L.  Snyder,  of  Michi- 
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pan.  After  considerable  discussion  as  to  method  of  voting,  a  blanlvct  vote  was 
taken  and  Messrs.  White.  Bailey,  and  Snyder,  were  declared  elected. 

('.  K.  Van  Ilisc.  of  Wisconsin,  was  elected  chairman  of  the  s(M.'tion,  and  II.  C. 
Price,  of  Oliio,  secretary. 

The  i)resident-elect  and  secretary-elect  of  the  section  were  anthorized  to  act 
as  :i  conmiittee  on  pnvtiraniuic,  with  jiower  to  select  .-mother  i>uM!il)ei'.  or  nieni- 
hers,  if  they  so  desired. 

H.  W.  'l\vler.  of  Massaciuisetts.  presented  the  following  paper: 

What  is  a  Libkrai.  and  Practical  Education  for  an  'Engineer? 

The  life  work  of  the  engineer  consists  in  the  systematic  application  of  natural 
forces  and  the  systematic  development  of  natural  resources  in  the  service  of 
man.  To  l»e  practical  his  education  must  Ht  him  to  do  this  most  effectively. 
Hut  the  engineer  is  a  man  and  a  citizen  before  he  is  an  engineer,  therefore  his 
ednc.-ition  nuist  also  be  liberal. 

Our  engineering  colleges  serve  a  people  deeply  interested  in  all  forms  of  edu- 
c.ntion.  l>ut  i)artii-ularly  in  the  practical.  Opportunities  for  lirimary  and  second- 
;iry  (>d\ic:ition  are  everywhere  abundant,  but  the  quality  of  the  work  is  variable, 
tiie  organization  of  it  is  rather  loose,  and  economy  of  time  is  rarely  attained. 
As  a  result  these  colleges  receive  from  the  secondary  schools  every  fall  several 
thousand  young  men  aged  about  18,  who  have  learned  more  or  less  algebra, 
geometry.  English,  and  natural  science,  variously  accompanied  by  Eatin  or 
modern  l.nngnages,  history,  etc.  They  may  or  may  not  have  learned  to  think 
logically,  to  ()l)serve  accurately,  to  express  themselves  with  clearness  and  force. 
to  i»erform  mental  work  with  sustained  concentration.  If  they  have  ac(iuire(l 
any  one  of  these  accomplishments,  we  are  grateful.     Such  is  our  material. 

it  is  ji  well-established  tradition  that  the  course  in  the  higher  institution  shall 
occupy  four  years  of  eight  or  nine  months  each.     This  is  our  time  allowance. 

In  this  space  we  must — 

(1)  Lay  a  solid  foundation  in  mathematics  and  the  natural  or  physical 
sciences,  or  both ; 

(2)  Build  a  technical  .superstructure; 

(o)  Broaden  and  deepen  and  strengthen  the  student's  faculties  and  character 
by  instruction  in  the  humanities — or.  to  follow  the  figure,  we  must  hel])  the 
student  to  make  not  merely  his  workshop,  lint  his  intellectual  home. 

The  first  is  at  once  practical  and  liberal  :  the  second  is  mainly  i)ractical,  but 
need  never  be  illiberal  :  the  third  is  mainly  liberal.  l)ut  should  never  become 
unpractical. 

An  institution  which  neglects  the  foundation  in  science  may  lie  of  great  serv- 
ice, but  it  is  only  a  technical  school  and  should  not  be  called  a  college  ;  a  college 
which  is  weak  in  the  technical  suiierstructure  will  attract  the  more  ambitinus 
students  only  for  subseciuent  migration;  a  school  of  applied  science  which 
neglects  the  general  for  the  i)rofessional  education  of  undergraduate  students 
will  turn  out  n.-irrow  men  whose  professional  careers  will  sooner  or  later  I>e 
cramped  by  their  person;il  limitations. 

We  are  really  attem])ting  .m  short  cut  in  education.  The  professions  which 
were  formerly  called  "  learned  "  are  based  more  or  less  generally  on  graduate 
study.  In  that  part  of  the  country  with  which  I  happen  to  be  best  acquainted 
this  is  apt  to  mean  preparation  for  difficult  college  entrance  examination  at  the 
age  of  19,  four  years  of  diversion  and  study  in  varial)le  i)roportions.  then  three 
years  of  hard  work  in  the  professiomd  school,  with  self-support  probable  not 
much  under  30.  Highly  as  one  may  esteem  this  .system  and  its  products,  the 
need  of  greater  economy  in  time  constitutes  a  more  and  more  serious  problem, 
for  which  means  are  eagerly  sought. 

For  the  engineers  our  institutions  have  boldly  undertaken  to  solve  the  problem 
by  coml)ining  the  general  and  the  i)rofessional.  the  practical  and  the  liberal,  in 
a  single  four-ye.ir  c-urriculum.  We  welcome  the  bachelor  of  arts  who  seeks  to 
secure  our  professional  training  in  three  years  or  even  two.  His  education 
ought  at  the  end  of  seven  years  or  of  six  to  he  more  broadly  liberal  than  he 
could  gain  with  us  alone  in  four.  But  for  many  the  i»lan  has  serious  defects, 
and  we  do  not  for  a  moment  admit  that  it  would  l)e  profitable  for  engineering 
students  generally  to  have  become  bachelors  of  arts  first.  The  great  majority 
of  engineering  students  come,  and  so  f.-ir  aliead-.-is  the  future  can  be  estimated, 
will  continue  to  coin(>  from  the  public  high  schools  ready  for  four  or  five  years 
of  steady,  earnest  work,  with  the  sustained  incentive  of  professional   interest. 
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It  iieods  no  excess  of  self-coinpliu-eni  y  for  us  to  rejoice  that  the  prohlem  of 
hehtteil  {iriKhiatioii  is  one  wliicii  eii^'ineeriiif;  newl  not  share  with  tlie  oUler  pro- 
fessioiis  ;  Imt  it  Ix'hooves  us  not  to  underestimate  tlie  iui|tortance  and  tiie  diffi- 
culty of  our  own  correspondinf;  prolihMu — that  of  possii)ly  premature  specializa- 
tion and  j,'rM(hiation. 

Tlie  i|uestion  Jnst  how  to  comhine  our  three  ingredients,  science,  technologj', 
and  the  humanities,  confronts  us  even  in  the  determination  of  our  entrance 
re(iuirements.  I  low  much  shall  we  demand  in  mathematics,  how  nuich  in  lihy- 
sical  scienc«>.  how  nmch  in  lan^uaj,'e  and  history'.'  How  shall  we  deal  with  the  boy 
who  is  deticiiMit  in  tin*  latter,  hut  is  ai)i)arently  (pialitied  to  succeed  in  an  eugi- 
neerint:  courseV  While  any  answer  of  value  must  deitend  on  local  and  personal 
conditions.  I  venture  to  say  that  in  general  it  is  useless  to  admit  a  candidate  to 
an  engineering  college  unless  he  can  meet  the  mathematical  retiuirements,  that 
insistence  u|)on  the  others  may  depend  greatly  upon  the  age  and  antecedents 
of  the  candidate,  with  due  care  not  to  admit  students  with  too  many  conditions 
either  for  their  own  good  or  for  the  maintenance  of  standards  in  the  collateral 
subjects  in  the  jireparatory  schools  and  the  colleges. 

The  distribution  of  time  in  the  curriciUum  nuist  represent  the  consistent 
working  out  of  a  logical  educational  theory.  The  student  should  be  jirotected 
against  the  zeal  of  his  teachers  and  his  own  enthusiasm  by  an  arbitrary  time 
limit  on  the  amount  of  re(iuired  work  per  term.  The  time  available  should  then 
be  ajiportioned  with  the  utmost  care  among  the  various  [irofessional.  semipro- 
fessional.  and  nonjirofessional  subjects  which  seem  on  the  whole  most  important 
and  best  adapted  to  the  formation  of  a  well-designed  curriculum.  The  most 
attracive  errors  lie.  I  think,  in  the  direction  of  overspecializatioii  along  tech- 
nical lines.  It  is  these  which  aiipeal  most  strongly  to  the  immature  student 
and  often  to  the  professional  specialist  its  well.  But  the  advantage  which  they 
may  give  the  graduate  is  a  short-lived  one.  Training  in  technical  specialties 
may.  if  luckily  chosen,  stand  him  in  good  stead  in  tive  years;  at  the  end  of 
twenty-five  years  his  degree  of  success  will  have  depended  far  more  on  his  edu- 
cation in  fundamentals.  This  is  the  basis  for  one  limitation  of  the  "  practical  " 
element. 

It  is  doubtless  imposs-ible  to  dr.-iw  a  definite  Itoundary  line  between  science 
and  technology.  The  distinction  is  ftnidament.-illy  a  subjective  one  of  point  of 
view.  Time  was  when  the  work  of  our  enginei'ring  colleges  was  stigmatized 
as  utilitarian  and  mercenary,  and  we  must  be  alwa.vs  on  our  guard  lest  our  stu- 
dents exaggerate  the  imiiortance  of  immediate  commercial  applications  of  the 
facts  and  laws  with  which  they  are  concerned.  Our  students  have  a  natural  and 
proper  interest  in  their  own  jiersonal  welfare,  but  I  would  not  for  a  moment  ad- 
mit that  their  whole  interest  in  their  scientific  work  is  measured  by  this  selfish 
motive.  They  choose  their  tareers  and  their  manner  of  education  by  reason  of 
well-defined  natural  predilections.  The  utility  of  their  studies,  apart  from  mere 
personal  profit,  is  an  additional  and  not  unworthy  motive. 

As  to  the  detailed  api)lication  of  these  principles  to  an  actual  curriculum, 
no  college  or  individual  may  speak  with  autliority.  Each  may  learn  something 
from  The  ex])erience  of  every  other.  As  one  contribution  to  the  subject  I 
present  an  expression  of  opinion  based  on  our  efforts  to  solve  the  problem  as  it 
presents  itself  in  Boston.  We  do  not  claim  to  have  succeeded ;  we  venture  to 
hope  we  are  working  in  the  right  direction. 

All  courses  include  modern  languages,  English  literatiu-e,  history,  and  eco- 
nomics. The  time  assigned  to  these  is  in  general  27  per  cent  in  the  first  two 
years,  17  per  cent  in  the  third  year,  making  18  per  cent  in  the  entire  course. 

This  should  not  be  understood  as  representing  a  curricidum  of  which  82  per 
cent  is  technical.  While  it  is  scarcely  practicable  to  make  a  precise  quantitative 
statement  as  to  the  distribution  of  time  between  general  subjects  on  the  one 
hand  and  professional  on  the  other,  I  believe  it  is  safe  to  say  that  in  our  owu 
case  the  division  would  be  not  far  from  an  equal  one. 

If  I  were  to  venture  on  a  generalization,  not  intended  to  be  in  the  least 
exclusive  of  others,  I  shovdd  be  inclined  to  say  that  if  a  given  curriculum  gives 
half  of  the  first  year  to  science,  including  mathematics,  a  third  to  the  humani- 
ties, and  the  remainder  to  drawing;  if. the  professional  work  occupies  one-third 
of  the  time  in  the  second  year,  two-thirds  in  the  third,  and  the  whole  in  the 
fourth,  and  if  the  time  remaining  in  the  second  and  third  years  has  been  given 
somewhat  more  to  science  than  to  the  humanities,  the  student  will  have  fallen 
not  far  short  of  the  golden  mean  of  "  a  ilberal  and  practical  education." 

As  to  the  distribution  of  time  among  the  literary  subjects,  some  freedom  of 
choice  may  well  be  left  to  the  student.  lie  is  apt  to  take  less  interest  in  work 
of  this  kind,  and  any  interest  he  may  have  in  a  particul.-ir  line  should  be  thus 
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fostered  The  liearinss  of  these  cenei-iil  stnclies  iipon  his  seientifio  work  should 
he  uiiide  clear,  hut  not  unduly  emphasized  as  the  main  aim.  The  real  oh.ject  is 
tt>  develop  mental  faculties  not  effectively  reached  hy  other  work.  As  a  matter 
of  course  the  en^'iniH'r  needs  to  he  ahle  to  write  his  reports  in  sood  English,  hut 
this  power  is  a  small  i)art  of  what  the  department  of  English  may  give  him. 
His  gi-eater  needs  are  to  gain  the  most  complete  and  correct  appreciation  he  can 
of  wTiat  the  living  world  ai-ound  him  really  is.  of  what  it  has  heen  in  the  past, 
and  of  the  relations  to  it  of  himself  and  his  profession.  He  needs  to  know  all 
he  can  learn  of  concrete  human  nature  hy  association  with  his  fellow-men.  not 
alone  his  fellow-students,  and  then  to  pass  beyond  the  hounds  of  ])ossihle  per- 
sonal experience  into  the  regions  of  national  and  race  experience  in  the  light  of 
histn-y  and  economics.  That  study  is  most  liberal  which  best  liberates  the 
mind  "from  the  limitations  of  ignorance,  prejudice,  and  shortsightedness.  The 
mind  is  expanded  by  the  mastery  of  large  ideas.  It  is  narrowed  by  prolonged 
attention  to  the  minute  and  the  s])ecial.  Modern  science  becomes  more  and 
more  liiteral  in  jiroportion  as  its  suliject-matter  becomes  systemati7>ed  and  coor- 
dinated by  generalized  laws.  Such  princiiiles  as  the  conservation  of  energy  or 
natural  selection  are  among  the  broadest  and  most  liberalizing  of  human  ideas. 
The  engineer  must  occupy  himself  long  and  earnestly  with  details,  but  so.  too, 
nmst  the  specialist  in  any  line.  The  safeguard  for  each  nmst  lie  in  breadth  and 
variety  of  interests. 

In  the  comi>arativcly  short  period  since  their  foundation  the  engineering  col- 
leges have  definit(>ly  achieved  certain  large  results.  They  have  gained  the  con- 
fidence of  the  industrial  world  by  the  proved  efficiency  of  their  graduates. 
They  have  won  the  resi)ect  tif  the  great  body  of  scientific-  men  by  resolutely 
insisting  on  thoroughness  in  scientific  fiuidamentals  as  distinguished  from 
empirical  methods.  They  have  still  much  to  accomplish — as.  indeed,  have  all 
colleges — in  striving  toward  an  ideal  general  education.  This  great  ja-oblem 
is  at  once  vuiiv«'rsal  and  individual.  Every  student  is  a  special  care.  Every 
college  must  work  out  its  own  solution  in  a  manner  best  adajited  to  its  con- 
stituency as  a  whole  and  with  as  nuich  freedom  as  practicable  for  the  individual. 

W.  E.  Stone,  of  Indiana,  presented  th(>  following  i)aper  : 

.\  DoiKKE  CouK.sE  i.\  Home  Economics. 

The  extraordinary  developments  in  scientific  and  technical  education  in 
recent  years,  in  which  the  land-grant  colleges  have  had  so  important  a  part, 
have  ]il;iyed  havoc  with  established  notions  as  to  curricula,  degree  requirements, 
and  tile  relativt'  provinces  of  the  school,  the  college,  and  the  university.  The 
clamor  against  the  recognition  of  the  sciences,  and.  later,  of  the  various 
branches  of  technology,  as  a  legitimate  part  of  a  scheme  of  education  has  not 
yet  subsided  from  our  recollection,  although  no  longer  the  subjects  of  serious 
controversy.  Nowadays  the  student  of  systematic  <>ducation  is  lirought  to  con- 
temiilate  a  fiood  of  new  and  strange  subjects  which  have  been  injected  into  the 
cui'ricula  of  schools  and  colleges  with  little  i)reliminary  digestion  or  cori'clation. 
and  it  is  no  wonder  that  (»ne  sometimes  feels  an  honest  doubt  concerning  the 
jiroper  educational  status  of  many  kinds  of  instruction,  of  (luite  evident  indus- 
trial ai)plication.  but  of  remote  connection  with  letters,  arts,  or  sciences.  From 
the  nature  of  things,  such  examples  are  common  in  land-grant  colleges  Avhich, 
in  occupying  the  great  fields  of  agriculture  and  the  mechanic  arts,  have  put 
forth  a  multitude  of  subjects  for  instruction  in  connection  with  the  most 
commonplace  and  familiar  opei'ations  of  daily  life,  about  which  great  numbers 
of  jieople  already  i)ossess  some  degree  of  knowledge  and  experience.  It  is 
inevitable  that  tlie  right  of  many  of  these  subjects  to  a  place  in  the  college 
curriculum,  much  l<>ss  to  weight  in  a  course  for  an  academic  degree,  should  be 
(|uestioned. 

There  are  two  phases  or  aspects  of  every  art  or  industry,  the  operative, 
requiring  manual  skill,  and  the  administrative,  requiring  a  knowledge  of  and 
education  in  all  of  the  subjects  having  relation  to  that  i)articular  art  or  in- 
dustry. These  manual  operations  are  everywhere  being  constantly  performed 
by  uneducated  i)eople.  with  fairly  acce]»tal)le  results;  they  are  not  suscejitible 
of  great  imiirovement  or  change,  and  even  if  they  were  so  imin-oved  or  changed 
they  still  would  not  re(|uire  the  services  of  highly  educated  op(>ratives.  Better 
training  and  greater  intelligence  on  the  part  of  such  o])eratives  is  highly  desir- 
jd>le.  but  the  projier  performance  of  these  o]terati()ns  is  not  bas(>d  ujion  an 
extensive    knowledge    of    the    sciences,    but    uiuai    ]»ersonal    manual    skill    and 
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exporionoe.  A  certain  trniniiip;  is  dosirahlo  to  proparo  a  boy  or  girl  for  those 
manual  ojierations.  and  a  certain  other  and  nnu-h  more  comprehensive  training 
is  necessjiry  for  one  who  is  to  enter  the  administrative  Held.  The  one  is 
included  in  cmr  concei>tion  of  the  scoi)e  and  purpose  of  manual  training:,  trade 
schools,  etc.  The  (»ther  involves  the  higher  or  professional  education.  :ind  lies 
within  the  province  (,f  the  college  t»r  professional  school.  It  is  not  necessary 
or  even  desirable  that  all  persons  engaged  in  a  givt<n  industry  should  have  the 
same  training,  or  that  this  training  sIkuiUI  be  that  comprelien<led  in  a  college 
course.  It  follows,  also,  that  the  college,  even  though  deeply  concerned  m 
industrial  and  scientitic  education,  is  not  necessarily  expected  to  train  men  and 
women  in  the  elements  tlieri'of.  any  more  than  to  inclntU'  in  its  curriculum 
elementary  instruction  in  mathematics  or  English.  If  this  view  is  defensible, 
it  may  serve  as  a  basis  for  distinguishing  between  th()se  things  which  may  or 
may  not  be  considered  worthy  of  a  place  in  the  curriculum  leading  to  a  degree 
in  the  land-i^rant  celleges.  ,   ,      • 

rerson.illy.  I  am  convinced  that  a  subject  which  is  adnnmstered  solely  in 
order  to  tra'in  the  student  to  a  greater  degree  of  skill  in  manual  oi)erations  can 
not  <-onsistentlv  be  inclndtMl  in  a  degree  coiwse.  Examples  of  this  kind  may 
doubtless  be  fi'.und  in  many  if  not  all  of  the  land-grant  colleges,  but  iiroi)ably 
their  sponsors  would  agree  that  these  are  matters  of  temi»orary  expediency 
rather  than  permanent  educational  milestones.  The  nuestion  as  to  desira- 
bility of  offering  instruction  in  certain  subjects  in  response  to  an  evident  need 
for  useful  training  by  the  constituents  of  the  college,  is  (|uite  distinct  from  the 
question  of  what  we  should  iiicor|iorate  in  a  curriculum,  every  part  of  which 
is  sui)posi'd  to  have  weight  in  (pialifying  the  student  for  a  d(>gree. 

I'ublic  (Hlucatictiial  institutions,  i)articnlarly  those  of  such  democratic  char- 
acter as  the  land-grant  colleges,  must  give  large  heed  to  public  needs.  In  recog- 
nition of  this  principle  many  of  these  colleges  have  been  iirompt  to  provide  for 
their  constituents  instruction  in  a  variety  of  subjects  which  were  essentially 
manual  training,  and  which  in  an  ideal  system  of  education  would  be  relegated 
to  secondary  or  even  i>rimaiy  schools.  The  wisdom  of  this  is  not  to  be  ques- 
tioned. No'  phase  of  the  development  of  agricultural  education  has  been  so 
well  advised  as  the  great  tendency  to  poi)nlarize  the  work  of  tlu>  colleges,  even 
to  the  extent  of  offering  eUMiieiitary  instruction  in  college  halls,  but  such  a 
policy  is  to  be  approved  only  when  it  has  for  its  ultimate  purpose  the  broader 
education  of  the  public  to  an  ai>preciation  of  tlie  needs  for  such  instruction  in 
its  lu'oper  place,  viz.  in  the  elementary  schools. 

The  .Morrill  Act  s])ecifies  that  the  institutions  of  which  it  is  the  foundation 
shall  be  coUe</c.s.  It  behooves  these  institutions,  therefore,  to  cherish  college 
standards  of  scholarshii),  bearing  in  mind  that  the  tendency  in  educational 
institutions  of  all  grades  is  toward  higher  standards  and  more  advanced  curric- 
ula. If  the  land-grant  colleges  find  it  a  good  policy  to  engage  in  instruction  in 
manual  training,  it  should  be  for  the  sole  reason  that  such  instruction  is  not 
elsewhere  available  to  its  constituents.  It  should  never,  under  any  considera- 
tion, be  regarded  as  a  permanent  part  of  a  degree  course.  It  wimld  be  far 
better,  therefore,  if  in  colleges  where  such  sulijects  are  offered,  they  were  not 
made  a  part  of  a  degree  course  at  all,  but  turned  over  to  that  educational  catch 
all  the  "  short  course ;"  the  student  in  which  finds  his  reward  in  the  acquire- 
ment of  knowledge  alone  without  the  accessories  of  sheepskins  and  degrees. 
It  is.  moreover,  very  doulitful  whether  colleges  should  undertake  to  administer 
such' courses,  even  under  these  conditions,  unless  it  is  quite  clear  that  the  re- 
sources of  the  institution  will  permit  so  doing  without  detriment  to  the  mainte- 
nance and  development  of  instruction  of  college  grade. 

Degree  courses  in  the  land-grant  colleges  should  be  composed  of  scientific  and 
cultural  elements,  and  subjects  which  can  not  be  shown  to  have  some  definite 
relation  to  such  elements  should  have  little  or  no  weight  therein.  It  is  note- 
worthy that  there  are  some  subjects  which  may  be  classified,  because  of  the 
pnrpo'sr  with  which  they  are  taught,  as  purely  manual  training:  or.  on  the 
other  hand,  as  illustrations  of  the  sciences,  with  the  study  of  which  the 
student  is  engaged.  For  instance,  shop  work,  planned  and  administered  as  an 
essential  part  of  a.  course  of  instruction  in  engineering,  in  which  it  is  desired 
to  correlate  all  scientific  knowledge  of  mechanisms,  as  regards  their  design, 
construction,  operation,  and  efficiency,  is  entirely  justifiable  in  being  given  a 
reasonalile  weight  among  the  scientific  elements  of  a  degree  course  in  engineer- 
imr.  P.ut  shop  work,  aciiniiiistered  with  no  other  purpose  tjian  to  impart  s':il' 
in  the  use  of  tools,  does  not  belong  thei'e.  Training  a  student  to  make  biit'e:- 
simply  as  an  industrial  operation,  would  seem  to  be  outside  the  province  ol:  u 
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ilogroo  course,  but  practice  in  butler  making  us  illustrative  of  certain  scientiflc 
principles  is.  doubtless,  properly  included  in  a  degree  course  in  agricultiu-e. 
Other  examples  might  be  given,  wherein  the  puri)ose  behind  the  administra- 
tion of  a  given  sul).1ect  might  be  regardetl  as  the  sole  reason  for  its  retention 
in  a  degree  course. 

With  this  prelinunary  survey  of  the  limitations  of  a  degree  course  we  may 
possibly  oiitain  some  clearer  idea  of  the  possibility  of  a  degree  course  in  house- 
hold scienci'.  It  is  indicative  of  the  confusion  surrounding  this  subject  that 
we  have  no  general  term  for  designating  it.  If.  therefore.  1  refer  to  d<miesti(; 
science  or  household  science  or  domestic  economy  or  home  economics  or  house- 
hold economy  or  domestic  art.  as  I  may  do  indiscriminately,  I  mean  always  the 
same  thing,  viz.  that  field  of  activity,  tacitly  reserved  for  women,  of  feeding, 
clothing,  nursing,  sheltering,  and  entertaining  their  fellow  human  beings.  It 
is  a  wide  held  beyond  a  doubt,  and  one  amenable  to  the  good  offices  of  educa- 
tion of  all  kinds — general,  technical,  scientific,  humanitarian,  secular,  religious, 
metaphysical,  and  material.  Oiu'  homes  are  touched  b.v  all  human  learning, 
and  the  home  maker  and  manager  may  well  contemplate  a  broad  training  in 
preparation  for  all  the  duties  and  responsibilities  pertaining  thereto.  From 
the  educational  standiioint  the  problem  of  training  women  for  greater  effi- 
ciency in  the  administration  and  execution  of  domestic  affairs  is  comparable 
with  that  of  training  men  for  greater  efficiency  in  the  pursuit  of  farming. 
Roth  occuiiations  are  fundamentally  related  to  the  wellbeing  of  society  :  both 
engage  the  attention  of  great  numbers  of  ])ersons;  both  involve,  in  addition  to 
manual  skill,  administrative  ability  of  a  high  order:  both  involve  the  ajiplica- 
tion  of  scientific  iirinciples  to  an  unusual  extent.  In  l)()th  we  find  the  field 
already  occujjied  by  those  without  special  education,  who.  in  their  own  estima- 
tion at  least,  ai-e  achieving  a  satisfactory  degree  of  success.  As  in  farming, 
so  in  housekeeiiing  there  is  a  large  amount  of  purely  manual  labor  which  must 
always  l)e  i)erformed  for  small  wages.  Neither  the  character  of  this  worl< 
nor  the  com])ensation  nn-eived  for  it  will  justify  a  costly  preparatory  education. 
A  fair  degi'ee  of  manual  training  is  the  most  that  can  l)e  expected  to  this  end. 
and.  indeed,  is  the  best  suited  thereto.  It  is  painfully  evident  that  the  social 
conditions  in  this  country  are  already  such  that  few  of  the  n.itive  born  are 
content  to  render  manual  service  of  any  kind,  much  less  to  avail  themselves  of 
any  systematic  training  for  such  a  career. 

T'nfortunately  for  the  good  of  society,  as  well  as  for  the  higher  development 
of  farming  and  domestic-  life,  many  are  willing  to  boss  and  l^w  to  lal)oi-.  To 
what  extent  our  educational  system  is  responsible  for  this  il  is  impossible  to 
say.  but  I  am  sure  these  conditions  would  be  improvevl  did  our  jmblic  schools 
concern  themselves  more  with  training  children  in  industrial  and  mainial  opera- 
tions in  i)reparation  for  a  career  of  activity  which,  naturally,  the  greater  num- 
ber of  them  will  follow,  and  that  our  colleges  should  leave  this  field  of  instruc- 
tion to  the  public  schools  and  to  the  yoiinger  pupils  therein. 

In  both  farming  and  domestic  affairs  there  are,  therefore,  the  divisions  of 
operation  and  of  administration,  the  requirements  for  which  aro  in  e.-ich  case 
quite  distinct.  While  in  many  instances  these  two  functions  nuist  be  united  in 
the  same  pei'son.  the  decided  tendency  is  to  separate  them.  Preparation  for  the 
oiierative  function  is  a  matter  of  manual  training  and  personal  experience 
which  ought  to  be  aided  by  systematic  school  training,  rrep.-iration  for  the 
administrative  side  of  farming  or  housekeeping  means  a  wide  knowledge  of  the 
sciences,  arts,  and  letters,  in  general  as  well  as  in  their  application  to  the  par- 
ticular pursuit.  This  is  the  sco])e  or  field  of  degree  courses  as  o/dinarily  admin- 
istered in  preparation  for  other  lines  of  hum.m  activity,  and  it  se(MUs  reasonable 
to  expect  a  similar  and  consistent  method  in  dealing  with  agricultiii-"  and  house- 
hold occupations. 

Engineering  colleges  concern  themselves  only  incidentally  wirh  instruction 
in  ni:inual  oju'i-ations  in  degree  courses.  They  do  not  seek  to  train  mechanics 
or  artisans,  but  rather  to  train  men  who  shall  i)lan  and  administer  the  work 
which  is  to  be  performed  by  such.  The  agricultural  colleges  are  approaching  a 
like  standard  as  to  their  degree  courses,  although  tiie  stage  of  the  art  and  the 
present  develoi)ment  of  agricultural  (>ducation  will  scarcely  i)ermit.  as  yet, 
curricula  which,  even  in  the  most  adv.inced  institutions',  are  free  from  subjects 
of  manual  training  character,  although  in  the  main  their  degree  courses  are 
composed  of  scientific  and  cnltur.-il  cliMiients. 

Domestic  science,  as  (•onq)anMl  with  agricnltur(>  or  the  nu'chanic  arts,  is  still 
in  the  early  stages  of  develoi)ment  ;is  .1  field  for  ednc-itional  etfort.  The  situa- 
tiou  is  quite  like  that  which  existed  in  agricultural  education  m  its  early  days, 
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cxteiit  tlint  iKiw  the  public  niiml  is  iu'tter  informed  as  to  the  possibilities  of 
technical  traininj,'.  and,  consecpiently.  is  inclined  to  receive  new  proimsitions 
with  Ki'Ciiter  sympathy  and  interest. 

But  what  shall  be  taufilit  under  the  head  of  domestic  science:  how  shall  it  be 
taujiht :  what  shall  be  the  sequence  <  f  sidijects  ;  where  shall  they  be  presented".' 
These  are  all  questions  about  which  no  two  persons  have  the  same  ojiinion.  and 
when  it  comes  to  the  matter  of  a  (-(illei^e  course  leadint;  to  a  deri^ee  in  this 
subject  it  is  i)ertinent  to  inciuire  if  at  the  i)r(>sent  time  such  a  course  is  feasible, 
.jnstitiable.  or  educationally  wise. 

It  nuist  be  (luite  evident  to  every  thinlviuf,'  person  that  the  art  of  directinj:  a 
household  is  one  highly  sus<-eptible  to  the  benetits  of  training  and  education  ; 
that  a  wise  application  of  scientific  i)rinciples  to  household  manai^ement  can 
not  fail  to  result  in  better  health,  jrreater  economy  and  hapi)iness.  and  a  hifrher 
plane  of  living;,  and  that  these  conditions,  in  time,  have  theii-  beneticent  influence 
upon  society  in  general.  Not  only  can  we  undei'stand  these  ])ossibilities,  but 
we  can  well  believe  the  statements  of  those  informed  in  such  matters,  to  the 
effect  that  the  social  and  moral  I'cforms  so  j^reatly  needed  in  certain  classes  are 
best  promoted  throutih  better  conditions  of  home  life,  to  be  gained  by  education 
and  training  of  the  most  elementary  sort. 

It  is  imitossible.  therefore,  to  overlook  the  importance  of  the  tield.  and  the 
oi)i)ortunity  here  afforded  for  an  educational  work  of  the  widest  scojie.  extend- 
ing from  the  simplest  manual  traininji  to  the  highest  applications  of  learning 
of  all  kinds  to  a  more  rational  development  of  domestic  life  and  the  home. 

There  is  no  doubt  that  the  actual  needs  in  this  field  are  far  beyond  the  capacity 
of  existing  educational  f:icilities  as  they  exi-st  now  or  are  likely  to  exist  for  a 
long  time  to  come. 

We  shall  agree  that  any  girl  who  is  a  potential  home  maker  should  have  an 
educational  pre))aration  for  this  imi)ortant  function,  and  that  the  elementary 
phases  of  this  training  should  receive  (luite  as  early  and  weighty  attention  as 
any  other.  Few  mothers  are  comi)etent  or  able  to  do  this  work,  and  the  source 
of  this  training  must  be  found  in  the  public  schools,  where  all  girls  should  have 
some  good  instruction  in  the  manual  oper.-itions  of  the  household,  such  as  cook- 
ing, sewing,  the  laundry,  and  the  jirinciiiles  of  sanitation  and  hygiene. 

Nine-tenths  of  these  girls  can  never  obtain  any  education  beyond  the  iniblic 
schools.  The  few  who  can  go  to  college  can  not  afford  to  spend  valuable  time 
there  in  elementary  and  manual  operations,  neither  can  the  college  afford  to 
spend  its  resources  in  doing  what  is  more  appropriately  done  in  the  elementary 
schools.  But  for  the  college  girl  there  is  possible  a  superior  training  for  the 
higher  duties  of  the  home,  which  will  be  to  her  of  far  greater  value  than  the 
average  college  curriculum,  and  which  will  have  in  it  no  whit  less  of  disci- 
plinary and  cultural  value.  This  training  should  range  over  the  field  of  science, 
arts,  and  letters,  bearing  upon  the  physical,  social,  and  moral  problems  and 
functions  of  the  home,  and  should  lead  to  a  degree  of  equal  significance  with 
those  granted  in  other  scientific  courses,  as,  for  example,  in  engineering  or 
agriculture. 

It  seems  quite  clear  to  me  that  the  field  of  effort  comprised  in  the  term  "  home 
economics  "  is  of  such  potential  significance  as  to  deserve  recognition  throughout 
the  entire  educational  system,  beginning  with  the  primary  school  and  ending 
with  the  university.  As  in  the  ease  of  agriculture,  the  first  steps  of  educational 
development  in  tliis  field  may  most  wisely  be  devoted  to  the  elementary  and 
manual  training  for  .young  girls  in  the  public  schools.  If  public  sentiment  is  not 
yet  ripe  for  the  introduction  of  these  subjects  into  the  public  schools,  it  may, 
after  all,  be  the  wise  course  for  the  land-grant  colleges — as  leaders  in  molding 
popular  views  regarding  technical  and  industrial  education — to  administer  these 
primary  courses  temporarily,  provided  the  public  be  made  clearly  to  understand 
the  reasons  for  so  doing.  Growing  out  of  and  in  extension  of  these,  there  will 
follow  in  due  time  a  legitimate  course  of  study  of  collegiate  character,  in  which 
cooking,  sewing,  laundering,  etc..  will  have  no  place,  but  in  which  there  will  be 
thorough  study  of  the  natural  sciences,  with  a  generous  allowance  for  the  liberal 
arts,  and  for  which  the  degree  of  bachelor  of  science  may  consistently  be  given. 

Apparently  such  popular  demand  for  instruction  in  household  science  as 
exists  at  present  is  chiefly  for  the  elementary  features,  or  at  least  for  courses 
in  which  these  have  a  considerable  part.  It  is  probable  that  strictly  scientific 
and  cultural  courses,  such  as  I  have  intimated  should  be  required  for  a  degree, 
will  be  but  sparingly  attended.  Young  women  who  attend  college  seem  to  pre- 
fer courses  in  liberal  arts  to  those  in  science,  and  this  attitude  will  continue 
until  there  is  developed  a  popular  knowledge  of  and  appreciation  for  the  art  of 
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doinfr  things  properly  and  woll.  and  a  prido  and  joy  in  work  for  its  own  sake. 
Thero  must  tirst  c-oine  a  general  understanding  of  the  value  of  this  kind  of 
education  and  a  keener  realization  of  its  need  before  it  will  be  popular  with 
young  women.  This  attitude  of  the  pul)lie  will  best  be  developed  l»y  improving 
"the  elementary  and  manual  training  instruction  in  the  i)ublie  schools,  since  this 
reaches  and  influenc(>s  the  largest  number  of  people,  and  yields  the  most  tangible 
and  the  greatest  results. 

The  land-grant  collt\ges  seem  destined  to  have  a  large  share  in  this  develop- 
ment, and  therefore'  have  a  large  responsibility,  which  is  not  in  the  direction 
of  aiding  and  encoin-aging  this  new  education  alone.  They  are  in  quite  as  great 
a  degree  responsil)le  to  the  educational  world  for  maintaining  educational 
standards.  A  degree  course  in  home  economics  will  be  entirely  consistent  with 
such  standards  if  given  for  thorough  work  in  the  liberal  arts  and  scienc>es  as 
applied  to  domestic  jtroblems.  but  not  if  given  for  training  in  the  manual  opera- 
tions of  the  household. 

J.  L.  Snyder,  of  Michigan,  presented  the  following  i)aper: 

What  Ought  a  Degree  Course  in  Home  Economics  to  Include? 

The  true  object  of  all  education  is  to  prepare  for  life.  This  preparation  may 
bring  the  recipient  into  harmony  with  his  environment,  or  it  may  develo])  in 
him  sufticient  jiower  to  create  entirely  new  environments.  It  may  be  contined 
to  the  accumulation  of  knowledge,  and  the  memory  may  be  used  as  a  case  of 
I)igeonlK)les.  in  which  are  stored  selected  data  to  be  brought  forth  as  occasion 
may  demand,  or  it  may  be  so  directed  as  to  develop  power.  Knowledge  and 
power— the  latter  word  used  in  a  general  sense — were  at  one  time  held  as  the 
chief  and  only  objects  of  a  higher  education.  In  later  years  higher  education 
has  been  called  upon  to  ijlerform  another  function,  not  only  to  give  knowledge 
and  iiower,  but  also  such  special  training  as  will  pre]iare  the  recipient  for  one 
particular  field  of  labor.  Education  adapted  to  one  particular  end  is  commonly 
termed  technical  education.  A  degree  course  stands  for  a  certain  amount  of 
culture  and  mental  training.  A  technical  course  leading  to  a  degree  must  in 
addition  to  the  necessary  technical  subjects  contain  also  such  other  subjects  as 
will  give  a  considerable  degree  of  culture.  Many  technical  subjects  based  upon 
previous  training  in  science  give  mental  discipline.  This  is  specially  true  when 
pursued  in  the  scientific  spirit;  other  technical  subjects  train  the  hand  and  the 
eye,  but  afford  little  means  for  mental  training. 

A  course  in  "  home  economics"  is  designed  to  give  such  training  as  will  best 
fit  the  recipient  for  administering  the  duties  of  the  home.  These  duties  :ire 
many.  To  meet  them  intelligently  a  woman  nnist  not  only  be  skilled  in  the 
selection  and  preparation  of  foods  and  clotliing.  l)ut  she  nnist  have  all  those 
other  qualities  of  mind  and  soul  which  find  their  fullest  fruition  in  her  life  as 
a  comi)anion.  as  a  teacher,  as  a  mother.  Preparation  for  these  duties  requires 
much  broader  training  than  that  usually  given  in  technical  courses.  It  is  only 
recently  that  it  has  been  thought  advisable  to  give  young  women  such  training 
as  would  fit  them  specially  for  the  vocation  in  life  which  the  great  majority 
of  them  are  destined  to  follow  and  which  the  minority  would  no  doubt  gladly 
follow  if  they  could  enter  upon  such  a  vocation  under  circumstances  satisfactory 
to  themselves.  While  the  i)r()gress  of  develoi)ing  courses  of  study  in  home 
economics  has  been  very  rapid,  such  courses  are  still  in  the  early  stages  of 
development.  Yet  consideral)le  knowledge  of  a  practical  nature  has  been  organ- 
ized and  worked  out  in  pedagogical  form  and  is  given  to  a  large  body  of  young 
women  with  xoiy  satisfactory  results. 

The  question,  however,  is.  What  ought  a  degree  course  in  home  economics  to 
include? 

First,  it  should  be  a  four-year  course  and  should  bo  preceded  by  a  thorough 
and  strong  jireparatory  course,  not  less  in  either  <iuantity  or  ciuality  than  that 
required  by  all  good  colleges  and  universities  for  entrance  to  the  freshman  class 
of  all  degree  courses.  This  preparation  is  fairly  represented  in  the  four-year 
courses  given  in  our  best  secondary  schools. 

To  correspond  in  a  measure  with  other  technical  courses  leading  to  a  degree, 
about  20  per  cent  of  the  work  of  the  freshman  year  should  be  i)urely  technical ; 
33  per  cent  of  the  sophomore  year,  40  i)er  cent  of  the  junior  year,  and  at  least 
75  per  cent  of  the  senior  year  should  be  technical.  This  course  should  contain 
such  studies  as  are  of  recognized  exceptional  worth  for  all  courses.  Higher 
algebra  and  solid  geometry  should  be  reviewed  and  electives  offered  in  trigo- 
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iiometry.  analytical  {rooinotry.  and  calcnhis.  P^nsHsIi  should  be  given  a  very 
important  i»laco,  and  sliould  include  tliorouirli  courses  in  conii)osition.  rhetoric, 
voice  culture.  Knj;lish  and  American  literature,  dramatic  iiiterpri'tation,  ora- 
tmns.  etc.  Several  courses  slionid  lie  olt'ered  in  European  liistory  and  political 
science.  At  least  two  years  in  a  modern  laniruajie  should  supplement  that 
already  taken  in  the  ju-eparatory  course.  A  two-hour  course  in  ethics  should 
he  Riven  during  the  first  term  of  the  freshman  year.  This  gives  the  dean  or 
some  other  persctn  of  age  and  experience  an  opportunity  to  hate  heart-todieart 
talks  with  the  new  young  women  concerning  college  i(ieals  and  other  subjects 
such  as  young  women  away  from  home  for  the  first  time  should  receive  light 
upon.  Kvery  young  woman  upon  entering  college  should  be  given  a  careful 
physical  examination  and  a  system  of  gynniasium  work  presci-ji.cd.  suited  as  far 
as  possible  to  her  individual  needs,  riiysical  training  should  extend  through- 
out the  course. 

Music  is  certainly  very  desirable,  if  not  really  necessary,  in  the  home.  Hence, 
this  course  should  offer  at  least  two  years  of  instruction  on  the  iiiano.  without 
extra  charge,  and  also  some  opportunity  for  training  in  vocal  nmsic. 

Drawing  should  be  given  a  prominent  place.  Courses  should  be  given  in 
freediand  and  charcoal  work,  to  be  followed  by  a  short  course  in  mechanical 
drawing,  which  windd  be  given  as  jireparatory  to  courses  in  woodwork  and  in 
landscai)e  architecture.  This  work  in  drawing  should  be  followed  liy  a  course 
in  the  graphic  arts  and  also  a  course  in  the  history  of  ai-f.  The  backbone  of 
the  course,  however,  should  be  science  and  its  application  to  household  affairs. 
Physiology,  hygiene,  and  anatomy  should  be  thoroughly  studied. 

Botany  should  include  courses  in  fruit  and  seeds,  taxonomy,  trees  and  shrubs, 
histology  with  elective  courses  in  physiologi<al  botany,  and  advanced  work  in 
histology. 

This  study  would  prepare  the  sludent  well  for  tlie  work  to  follow  in  horti- 
culture, landscape  gardening,  tloricniture.  ;ind  elective  work  in  [lomology.  flori- 
culture, and  experimental  work. 

The  course  in  elementary  chemistry  would  be  followed  by  cour.ses  in  ana- 
lytical, organic,  and  what  might  be  termed  in  lieu  of  a  bett(>r  term,  domestic 
science  chemistry.  The  latter  course  would  include  the  study  of  foods  by 
quantitative  methods,  determination  of  the  heat  energy  of  v.nrious  food  mate- 
rials, the  sanitary  analysis  of  water,  etc. 

Thorough  courses  in  zoology  should  be  given. 

Instruction  in  jthysics.  including  l.-iboratory  work,  should  be  given  in  sound, 
light,  heat,  and  electricty.  as  well  as  some  advanced  work.  Special  emphasis 
should  be  given  to  ventilation  and  such  other  problems  as  relate  to  the  home. 

As  bacteriology  is  a  comparatively  new  department  of  science  and  one 
which  is  destined  to  play  an  important  part  in  home  economics,  it  might  he 
profitable  to  consider  briefly  its  value  both  as  a  disciplinary  and  as  a  prac- 
tical subject. 

The  cultural  side  of  bacteriology  offers  the  following  points:  (1)  It  is  soon 
learned  from  the  study  of  bacteriology,  that  abstract  mental  deductions,  founded 
upon  the  usual  logical  seciuence.  are  by  no  means  infallible,  and.  further,  that 
what  the  human  mind  freciuently  suspects,  leased  upon  facts  already  at  hand, 
may  be  diametrically  opjiosite  to  what  really  exists;  in  other  words,  specula- 
tion and  abstract  reasoning  are  accepted  in  philosophy,  but  are  ever  prone  to 
be  erroneous  in  nature's  studies.  (2)  The  imagination  is  trained  by  bacteri- 
ological studies  in  following  out  natural  processes  instituted  by  invisible 'agents. 
Under  such  circumstances,  what  the  imagination  furnishes  is  checked  eventu- 
ally by  the  study  of  the  real  forces.  (3)  Accuracy  is  secured  and  delicacy  of 
touch,  through  bacteriological  laboratory  manipulation.  (4)  A  broader  and 
more  comprehensive  view^  of  life  distribution  is  secured.  (5)  It  becomes  possi- 
ble, through  the  study  of  micro-organisms,  to  gain  an  intimate  knowledge  of 
life  structures  and  functions  which  can  not  be  olitained  by  confining  oneself 
to  more  complex  life  forms.  (6)  Many  of  the  natural  forces  which  have  been 
mysterious  to  the  student  become  real  and  significant  by  an  acquaintance  with 
the  acts  of  micro-organisms. 

From  the  utilitarian  standpoint  may  be  added : 

(1)  It  is  very  desirable  to  know  something  of  the  contagious  and  infectious 
diseases,  their  propagation,  dissemination,  and  control. 

{2''    Tt  is  highly  desirable  to  be  familiar  with  disinfection  in  all  its  phases. 

(i>,i  .'^oiue  licnnsjintance  should  be  had  of  the  antiseptic  treatment  of  wounds, 
of  aseptic  s-urgery,  "  obstetrical  practices. 
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(4)  Every  person  should  know  something  concerning  food  poisoning,  due  to 
toxins  jind  ptomaines,  and  everyone  interested  in  food  should  know  something 
concerning  its  ])reserv:ition  in  tlie  form  of  canning,  preserving,  and  drying. 

(.">)  A  knowledge  of  our  water  supi)lies  and  the  relation  to  diseases  should 
lie  miderstood. 

(d)    Likewise,  sewage  disposal  should  not  be  omitted. 

(7)  Home  knowledge  should  consist,  in  part,  of  a  familiarity  with  fermenta- 
tions, as  represented  in  nulk,  vinegar,  and  other  substances,  and  putrefaction 
and  decay  should  he  thoroughly  understood. 

Many  other  topics  commonly  taught  and  practiced  in  bacteriology  are  of 
(Mjual  importance  with  the  ones  named.  A  course  in  bacteriology  which  should 
j.rovide  sullicient  knowledge  and  training  to  equip  students  in  home  science 
requires  at  least  one  year  of  two  hours  each  day  given  to  the  science.  Of  this, 
tliere  should  lie  two  lectures  each  week,  and  eight  hours  of  laboratory  work 
every  week  throughout  the  year.  Less  time  will  not  furnish  necessary  training 
to  make  the  subject  useful  in  everyday  life,  for  its  usefulness  represents  its 
greatest  value,  and  scarcely  a  day  passes  in  one's  life  in  which  one  can  not 
make  use  of  it. 

There  should  be  given  under  the  misnomer  "domestic  art."  practical  courses 
in  all  phases  of  needlework,  beginning  with  sewing  in  Its  simplest  form  and 
l(>ading  to  healthful  and  appropriate  wearing  apparel  and  to  the  decoration  of 
llie  home.  This  would  include  plain  sewing,  dressmaking,  hand  sewing,  art 
needlework,  millinery,  the  study  of  textiles,  and  house  decoration. 

Women  do  n(jt  know  how  to  keep  house  by  instinct.  Practical  arts  are 
learned  by  practice.  This  work,  with  the  practical  courses  in  cookery,  would 
bear  nnich  the  same  relation  to  a  course  in  home  economics  that  shopwork 
bears  to  courses  in  mechanical  engineering. 

Under  the  head  of  "  domestic  science."  which  is  another  misnomer,  should  be 
given  such  instruction  as  would  make  the  students  familiar  with  the  best  and 
most  economical  methods  of  homemaking  and  housekeeping.  The  common  facts 
of  science  should  be  correlated  in  their  bearing  upon  household  matters.  The 
various  methods  of  conducting  a  home  in  comfort  and  health  should  be  di.s- 
cussed  and  the  most  important  of  these  demonstrated  practically.  The  course 
should  include  at  least  laboratory  work  in  general  cookery,  cooking  for  the 
sick,  waiti-ess  work,  and  advanced  cookery. 

I'rinci]»les  of  cooking,  with  practical  individual  work,  should  include  han- 
dling large  and  small  quantities  of  materials.  All  elementary  methods  of  cook- 
ing should  be  taken  up  and  dealt  with  thoroughly — food  value,  cost,  prepara- 
tion, and  cooking  of  vegetables,  cereals,  meats,  etc.  The  lessons  should  be  ar- 
ranged in  logical  order  and  each  principle  illustrated  by  the  preparation  of 
simple  dishes. 

Lectures  should  l)e  given  on  the  various  scientific  principles  which  are  neces- 
sary as  a  foundation  for  an  intelligent  understanding  of  the  science  of  cookery. 
Then  should  be  taken  up  the  subject  of  fo(Kls.  their  composition,  growth,  his- 
tory, pi-eparation.  jind  the  manner  in  which  they  are  affected  by  cooking,  also 
a  classification  of  foods,  and  the  making  of  dietaries  should  be  studied  at  some 
length. 

This  shoidd  be  followed  by  a  course  in  invalid  cookery  and  also  courses  in 
advanced  cookery. 

Thorough  instruction  should  be  given  in  the  serving  of  meals,  care  of  rooms 
."ud  furniture,  cleansing  agents,  and  laundry  work. 

The  business  side  of  home  life  should  not  be  neglected.  Instruction  should 
be  given  as  to  Itusiness  foi'ms.  simple  cashbook  as  adapted  to  household  ac- 
counts, notes,  drafts,  and  other  forms  of  conunercial  iiaiier.  monthly  and  yearly 
statement  of  expenses  as  compared  with  the  ideal  division  of  income  as  recom- 
mended by  political  scientists. 

CVmrses  should  also  be  given  in  house  architecture,  emergencies  and  home 
nursing,  sanitary  science,  and  dietetics. 

The  amount  of  practic-al  or  technical  instruction  is  limited  only  in  time  and 
teacher.  The  foregoing  indicates  in  a  rather  indefinite  way  the  amount  and 
character  of  woi-k  reconnnended  for  a  foiu'-year  college  course  at  the  iiresent 
time.  It  is  in  fact  the  work  offered  in  the  women's  coiu'se  of  the  college  with 
which  the  writer  is  connected.  Courses  in  home  economics  are  new  and 
naturally  very  defective.  They  have  been  thrown  together  very  often  without 
much  regard  for  the  logical  seciuence  of  studies.  Their  nomenclature  is  little 
short  of  ridiculous,  yet  i)rogress  has  been  rapid  and  substantial,  and  in  a  very 
few  vears  courses  in  home  economics  will  be  as  clearly  defined,  as  logically  ar- 
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raiiKod,  ;iii(l  MS  inspiring  and  holplul  ;is  tcchnic-al  cuursi^s  in  airricnltnrc  or 
euj^iiuHTiiif:  an-  at  the  jtrcst'iit  time. 

The  torliuical  instiuction  will  hoar,  in  time  and  cliaiactcr.  aixint  tiii'  same 
relation  to  the  culture  studies  of  the  course  as  the  te<-hnual  instruction  of  old 
and  recoj,'nized  technical  courses  hears  to  literary  studies. 

The  (juestion  will  naturally  arise.  Should  sutii  a  course  he  crowned  with  the 
haelielor's  dei^reeV  The  answer  to  this  iiuestion  will  depend  somewhat  on  the 
spirit  in  which  the  work  is  pursui'd.  If  the  oiiject  is  simply  to  make  a  j^ood 
cook  or  f,'ood  housekeeper  the  |in>i)riety  of  .t^rautin;;  a  (lej,'ive  mi^'ht  he  (piestioued. 
On  the  otlii'r  hand,  if  all  tin-  work  in  literary  lanj,'uaf,'e.  history,  science,  and  its 
ai»plication  to  the  home  is  j,Mven  in  the  spirit  of  investi^Mtion  and  the  atniosi)here 
of  freedom  the  i-esult  in  mental  attainments  and  culture  should  he  such  as  to 
lead  to  the  l)aclielor's  <h'f,'ree.  Much  of  the  technical  work  offered  if  i)roperly 
tauj,'ht  will  j,'ive  mental  trainiuf;  of  no  inferior  (luality.  The  cookin.L:  lal)oratory 
should  he  used  as  far  as  possilile  to  illustrate  and  lix  in  the  mind  scientitic 
jirinciples. 

The  amount  of  mental  training;  derived  from  any  lahoratory  exercise  de- 
pends A-ery  larj,'ely  on  the  teacher.  The  work  may  he  perfunctory  and  me- 
chanical or  it  may  he  hiistlMii:  with  new  i)rolilems.  the  proper  solution  of  which 
will  compel  the  student  not  only  to  i-ec:ill  jiast  instruction,  hut  to  devise  some 
oi'iyinal  method  hy  which  to  ohtain  desired  results. 

The  course  as  outlined  in  charfre  of  f^ood  tea<'l)ers  with  proper  lahoratory 
facilities  will  jiive  the  students  (1)  mental  development,  (2)  scholarly  methods 
of  work.  (8)  the  scholar's  workinj;  e(|uii)ment.  and  (4)  ahility  to  meet  with 
contidence  and  concjuer  the  everyday  prohlems  of  life. 

To  What  Extent  Siioild  the  Degrees  in  Land-Gra.nt  Coi.r.EtiKs  be  Severely 

TKCHMrAI,    ANM)    SCIENTirifV 

L.  II.  liailey,  of  New  York,  .spoke  as  follows  on  this  .suhject : 

It  is  certainly  very  difficult,  after  hearing  so  many  papers  touching  upon  this 
Ruh.iect  in  so  many  ways.  (>xtending  over  a  period  of  two  days,  to  pick  out  any 
l)articuhir  theme  for  discussion  or  conniient.  I  think  I  have  never  listened  to 
a  series  of  jjajiers  which  so  fully  cover  the  ground  and  which  discuss  the 
question  so  acce|»tal>ly  from  two  points,  the  theory  of  education  and  the  actual 
practice  in  the  ditti>rent  colleges  with  which  the.se  i)ersons  are  engaged.  Cer- 
tain general  considerations,  however,  have  crystallized  themselves  in  my  mind 
as  I  have  heard  these  discussions.  If  I  were  to  make  any  i)articular  statement 
the  text  for  the  remarks  I  am  now  to  make.  I  think  I  would  choose  a  certain  sen- 
tence which  was  uttered  hy  President  Stone  this  afternoon — the  statement  that 
the  industrial  education,  or  the  edu<-ation  of  the  land-grant  colleges,  had  i)layed 
sad  havoc  with  th<'  curricula.  It  may  he  well  to  ask.  veiy  hriefly,  why  the  work 
of  the  land-grant  colleges  has  jtlayed  sad  havoc  with  the  curricula.  It  is  very 
evident  from  the  discussions  of  the  last  two  days  that  we  have  hroken  awa.v 
from  the  idea  of  following  exactly  the  text  of  the  land-grant  act — that  is,  we 
conceive  the  land-grant  act  to  represent  the  purpose  or  intention  of  the  educa- 
tion wh'ch  it  founded,  rather  than  to  set  forth  the  meth(»d  of  instruction  or  the 
conduct  of  the  institutions  founded  upon  the  grant. 

Now.  the  land-grant  education  has  not  followed  academic  methods  very 
closely,  hecause  the  land-grant  education  was,  and  in  fact  now  is,  a  revolt  from 
the  type  of  education  which  was  then  chiefly  in  existence.  But  there  are  spe- 
cific reasons  why  the  land-grant  curricula  have  played  havoc  with  the  older 
courses.  In  the  first  place,  the  purpose  of  the  land-gnuit  idea  of  education  is 
democratic  rather  than  aristocratic.  It  is  not  conventional  or  traditional  edu- 
cation. Its  very  purpose  and  idea  is  to  reach  all  persons  in  the  terms  of  their 
dally  lives,  and  the  terms  of  the  oaily  life  are  very  largely  expressed,  or  were, 
at  least,  in  1802,  in  agricultural  and  mechanical  arts. 

In  the  second  place,  this  industrial  education  reaches  a  new  economic  and 
social  constituency.  This  constituency  comprises  persons  who  are  not  much 
given  to  assemhlages  and  to  organization,  persons  in  whom  the  idea  of  individ- 
ualism is  very  strongly  developed  (particularly  on  the  agricultural  side  of  the 
work  of  these  institutions),  jiersons.  therefore,  who  do  not  go  to  college,  but 
who  have  the  desire  to  have  the  information  brought  to  their  doors. 

In  the  third  ])lace.  the  necessity  has  been  forced  on  the  land-grant  colleges 
of  doing  a  great  deal  of  secondary  school  work.  They  have  been  obliged  to  d) 
nmch  that  is  not  college  work,  at  least  not  in  the  old  sense.  We  are  gradually 
freeing  ourselves  from  that  necessity,  as  the  common  schools  are  teaching  more 
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science  and  nioro  torlinifal  woi'k  and  aro  fittinj;  pupils  Ix'ttor  for  cntranci"  into 
real  (•ollcm'  \v<>ii<  in  a.tiricultural  and  nu'cliauifal  colli'^'cs. 

In  tlic  lourtli  phu-f.  tliis  wliok'  land-tyrant  fullej,'e  enterprise  has  l)een  seized 
with  tile  iuissionary  spirit,  it  has  heen  thoroughly  denioeratized.  and  the  effort 
is  being  made  to  carry  it  to  the  homes  of  the  i)eople  l)y  means  of  extension  prop- 
aganda. K.vtension  work  is  eonung  to  be  an  important  jtart  of  the  work  of  the 
eolleges,  although  it  is  not  perhaps  a  part  of  the  curriculum,  but  it  has  niodified 
the  character  of  the  course  work  that  is  done  in  these  institutions.  I  look 
upon  the  winter  courses  and  short  courses  in  agricultural  colleges  as  i)ur<'Iy 
extensional.     1  do  not  regard  them  as  college  work. 

I  lament  the  fact  that  it  is  so  necessary  for  the  agricultural  colleges  to  hold 
short  courses.  It  is  necessary,  however,  because  there  are  no  other  institu- 
tions in  which  that  kind  of  work  can  be  done.  Speaking  of  our  own  case,  I  may 
say  that  we  organized  a  winter  course  at  Cornell  Uinversity  some  ten  years  ago, 
supported  by  univei'sity  funds.  P.ut  there  came  a  time  when  certain  funds  were 
given  by  the  State  for  extension  work.  It  seemed  perfectly  legitimate,  as  it 
was  necessary,  to  maintain  the  winter  courses  on  the  extension  fund,  and  they 
have  been  so  maintained.  The  winter  courses  at  our  college  of  agriculture  have 
no  relation  to  the  regular  academic  work  of  the  college.  At  the  present  time 
they  do  have  relation,  so  far  as  the  teaching  force  is  concerned,  but  if  our 
plaiis  hold  we  shall  soon  have  a  separate  faculty  for  the  extension  work,  includ- 
ing the  wilder  course  and  some  other  extensional  work. 

I  was  very  much  impressed  with  the  increasing  confidence  with  winch  the 
different  sjieakers  dwelt  upon  the  value  of  agricultural  and  mechanical  educa- 
tion, showing  that  it  has  ac(iuired  a  iiermanent  place  in  the  educational  policies 
of  the  country. 

There  are  several  ways  in  which  the  general  drift  of  this  discussion  possibly 
might  be  expressed.  I'note  that  all  the  speakers  insist  on  the  general  peda- 
gogical value  of  applied  and  technical  subjects  when  these  subjects  are  well 
taught.  They  regard  these  subjects  as  of  ecpial  training  value  with  conven- 
tional subjects,  provided  the  teaching  is  equally  well  done.  On  the  other  hand, 
there  seemed  to  be  a  tendency  to  urge  the  introduction  of  many  new  subjects 
into  the  curriculum  merely  because  they  would  find  a  place  in  the  subseipient 
life  of  the  person.  I  am  somewhat  inclined  to  challenge  this  point  of  view, 
for  I  conceive  that  the  primary  purpose  of  introducing  any  subject  is  it-;  train- 
ing and  educative  value  and  its  power  to  put  the  pupil  into  sympathy  with  his 
environment.  It  may  or  it  may  not  be  worth  while  to  introduce  a  subject 
merely  because  it  is  needed  as  a  pai't  of  a  livelihood. 

Again,  there  is  a  marked  tendency  to  react  from  the  exclusively  or  specially 
technical  undergraduate  courses  and  to  hold  somewhat  closer  to  some  of  the  tra- 
ditions of  education.  I  think  that  the  general  tenor  of  these  discussions  en- 
forces this  i-emark.  We  are  now  considering  a  nnddle  course,  it  seems  to  me, 
between  the  exclusively  professional  work  of  these  colleges  and  the  traditional 
or  conventional  education.  If  we  can  not  teach  everything,  neither  can  we 
afford  to  break  with  experience,  and  the  question  is  how  much  of  the  new  we 
shall  combine  with  something  of  the  old.  Through  the  papers  there  seems 
to  run  a  sentiment  that  training  for  mere  manual  skill  should  be  eliminated 
from  courses  that  lead  to  degrees.  This  you  will  recall  is  very  forcibly  (ex- 
pressed in  the  change  of  attitude  in  the  agricultural  colleges  during  the  last 
twenty  years  in  respect  to  comi)ulsory  m;imial  labor.  All  of  them  have  now 
giv(Mi  it  up,  and  th(>  labor  now  i-e(iuired  in  the  agricultural  colleges  is  on  an 
edui-ational  basis,  namely,  laboratory  work.  The  growing  disposition  to  occupy 
the  lirst  two  years  of  a  college  course  with  fundamental,  or  what  somo  jieople 
wish  to  call  "pure  science"  subjects,  is  a  further  indication  that  mere  technical 
training  is  insufficient. 

'l  was  nuK'h  interested  in  the  chart  i)resented  yesterday  by  Professor  Kane, 
in  which  he  tried  to  put  back  the  fundamental  courses  in  the  first  two  years 
of  the  agricultural  course.  I  fully  syuq)athize  with  that  idea,  and  I  think 
all  the  speakers  have  given  suggestions  along  the  same  line.  It  may  be  worth 
while  to  speak  of  the  disposition  of  the  horti<-ultural  courses  at  Cornell  T'niver- 
sity,  inasnuich  as  they  were  mentioned  by  Professor  Kane.  You  will  recall 
that  certain  institutions  were  conqiared  with  resjiect  to  the  horticultural 
i-oiirses  Every  one  of  these  institutions  excejd  Cornell  Cni versify  retjuires 
horticulture  as  part  of  the  four-year  coursv.  I  have  had  something  to  do  with 
horticulture  at  Cornell  in  the  past  years.  There  was  a  regulation  at  one  time 
that  all  students  gr.Miluating  in  the  college  of  agriculture  should  have  had  a  cer- 
tain  amount  of   horticulture.     At  luy  instance   that  obligation   was   removed. 
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I  folt  1h;it  tlio  first  two  yoavs  of  tlio  fourso  slunihl  bo  fjivon  to  fundamental 
'oursi's,  ,111(1  that  in  tlu>  third  and  fonrtli  years  a  man  mi,;,'lil  liave  tiie  jirivi- 
li'iTc  of  s|K'cializiiifr  in  dairy  work  or  hortieultnral  work,  as  tho  v-as--;  misiht  be. 
I  did  not  a.iirt'c  witli  Trofessor  Kane's  idea  that  some  technical  horticnlture 
and  dairyiiii:  slidiild  be  reiiuired  in  the  early  course  and  that  a  man  .graduated 
in  that  course  should  be  well  litted  for  takinj;  up  one  or  more  of  these  profes- 
sions if  the  necessity  should  arise.  1  wouhl  rather  think  that  he  should  be 
exceediiit,'ly  well  prepared  to  take  ui>  one  occuiiatioii.  I  am  not  (luite  sure 
whether  in  the  future  we  shall  have  departments  of  horticultuie.  I  ratliei 
think  that  we  shall  not;  that  is,  on  the  lines  on  which  they  are  now  organized. 
Horticulture  as  now  outlined  in  the  institutions  of  the  country  is  very  largely 
an  occuiiational  subject  rather  than  a  iiedagogical  subject.  I  would  like  to  see 
all  colleges  reiiuire.  for  exjiniple.  ;i  course  in  pl:int  iirojuigation.  which  should  be 
in  .some  w:iy  related  to  bot;iny.  I  think  that  the  fund:iiiiental  pl;int-growing 
subjects  should  be  a  part  of  the  botanical  or  similar  courses  in  the  early  part  of 
a  ;'onr-year  course  of  instruction. 

The  drift  of  opinion  seems  to  show  tli.-it  tli(>re  is  a  g(Mieral  h:irmoiiizing  of  the 
i-onduct  of  the  courses  of  instruction  in  all  the  land-grant  institutions,  and  a 
determination,  even  in  the  midst  of  the  many  new  subjects  which  are  clamoring 
for  admission,  to  teach  what  are  really  the  fundamentals.  I  think  the  tendency 
in  our  land-grant  colleges,  as  also  in  the  secondary  schools,  is  going  to  be  to 
simplify  rather  than  to  add  more. 

Again,  there  is  an  increasing  sympathy  with  the  workaday  life.  There  is  an 
increased  (lesir(>,  nevertheless,  to  introduce  other  subji'cts  that  have  relation 
to  the  t'veryd.ny  lives  of  the  iieople.  but  they  can  b(>  so  treated  as  not  to  conflict 
with  the  other  subjects,  but  rather  to  aid  .-ind  comiilement  them.  It  seems  to 
me  that  these  discussions  indicite  that  the  land-grant  colleges  are  Iiecoming  a 
concrete  ex]>ression  of  democratic  ideas. 

The  home-making  subjects  are  dwelt  on  in  some  of  the  papers.  The  reason 
for  these  courses  is  not  the  si)ecific  occupations  for  women;  the  home  is  the 
center  and  the  reason.  The  various  speakers  have  mentioned  the  difficulty  of 
securing  a  name  for  a  course  covering  these  subjects.  I  have  challenged  them 
all.  Temiiorarily  I  use  the  words  "home  economics"  as  ])erha])s  broader  than 
most  others  and  having  less  objectional  connotations.  I  like  to  think  of  the 
course  of  home  economics  as  comjirising  more  than  housekeeping  sulijeets, 
larger  than  "domestic  science,"  as  that  term  is  commonly  used.  We  have  been 
trying  to  increase  the  productivity  of  the  land  ;  we  have  not  emiihasized  the 
value  of  the  home  as  an  entity.  It  is  time  that  we  emphasize  the  home,  study 
it  in  relation  to  the  community,  to  the  school,  to  the  church,  to  organization,  and 
to  all  the  large  economic  features  which  h.-ive  to  do  with  the  relation  of  the 
home  to  the  general  welfare. 

The  generjil  drift  of  this  discussion  shows  that  the  land-grant  colleges,  par- 
ticularly on  the  agricultural  side,  do  not  regard  the  courses  as  professional  or 
at  least  not  as  severely  technical.  And  if  that  is  true,  I  think  it  means  a  very 
great  gain  for  agricultural  educ.ntion.  This  education  is  industrial  in  a  broad 
sense.  It  is  natural  education,  and  is  founded  on  general  pedagogical  principles 
and  methods.  I  am  coming  to  like  the  phrase  "  education  for  country  life  " 
instead  of  "  agricultural  education."  The  idea  no  longer  stands  for  technical 
agricultural  instruction  alone.  It  stands  also  for  all  the  social  and  economic 
relations  of  the  farm  to  its  community.  It  stands  for  the  discussion  of  the 
rural  church,  the  rural  school,  rural  literature,  sanitation,  good  houses,  good 
i-oads.  organization,  and  all  the  laws  that  govern  trade  in  farm  products.  So  I 
like  to  think  that  the  agricultural  college  now  stands  for  the  open  country  in- 
its  largest  and  broadest  sense.  Possibly  we  feel  this  more  forcibly  in  the  East 
from  the  fact  that  the  cities  are  so  exceedingly  important  in  our  old  Common- 
wealths. For  example,  in  New  York  State  there  are  ,8,000.000  persons,  about 
l.(X)0,000  of  whom  are  on  the  farms.  Therefore  the  character  of  instruction 
which  we  are  called  upon  to  give  may  be  somewhat  different  frcni  that  which 
colleges  in  the  corn-belt  States  find  to  be  best,  where  perhaps  half  of  the 
persons  are  on  the  land  or  directly  connected  with  it. 

I  was  very  much  impressed  with  the  fact  that  the  papers  emphasize  the  peda- 
gogical ideas  more  than  they  would  have  done  a  few  years  ago.  This  means,  of 
course,  that  we  are  looking  on  the  courses  of  agriculture  and  mechanic  arts  as 
courses  having  training  capabilities  as  well  as  fitting  for  a  distinct  occupation 
in  life. 

There  is  another  feature  of  the  work  at  the  agricultural  colleges  which  has 
not  been  mentioned.     It  ia  spirit.     I  can  conceive  of  an  institution  with  no  agri- 
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cultiiro  in  its  (■iiiTicuhnn  wliich  still  toMchcs  f^ood  iisvioultuvo ;  and.  rnnvorsely, 
t'vor  so  f^ood  a  ciirricuhiiu  will  not  iiiala*  :ui  aKritMiltnral  collcu'c  <}(kk1  spirit 
is  half  of  a  collcjii'  course.  I'crliaps  it  would  be  better  to  say  that  no  college 
course  is  worth  the  while  without  this  enthusiasm  and  fuliheartedness.  I 
would  think  any  agricultural  collefje  (luite  remiss  if  it  did  not  somewhere  and 
at  some  time  take  upon  itself  the  resi)()nsibility  of  calling  its  students  together 
for  the  purpose  of  general  intercourse  or  general  reading,  or  for  lectures  and 
discussions  of  large  (|uestions  which  are  not  directly  agricultural.  I  like  to 
think  of  the  agricultural  student  as  a  man  who  has  the  roots  of  his  affection 
founded  in  the  traditions  and  experiences  of  the  human  race  as  expressed  in 
Jiterature  as  well  as  in  the  distinct  indnsti'ial  vocations  in  which  he  is  engaged. 
A  great  deal  can  he  done  in  training  men's  minds  and  directing  them  wholly 
outside  of  any  curricidnm  which  may  be  put  on  paper.  I  am  sure  that  evei-y 
one  of  us  feels  that  there  are  ])ossibilities  in  the  adnnnistration  of  a  college  of 
agriculture  for  educational  uplift  and  spiritual  enthusiasm  wholly  outside  of 
the  curriculum  in  the  college  catalogue. 

Hon.  William  T.  Harris.  W  S.  Connnissioner  of  Education.  l)eing  introduced, 
spoke  as  follows : 

Addkkks  ok  Hon.  William  T.  Harris,  United  States  Commissioner  of 

Education. 

Mr.  Chairman  and  gentlemen,  I  had  the  honor  to  make  some  remarks  this 
morning  in  the  general  session  relating  to  the  vestibule  of  education,  meaning 
by  that  the  ])re]»aratory  studies  which  furnish  a  common  basis  for  higher  edu- 
cation, and  especially  for  that  part  of  the  higher  education  which  specializes 
its  studies.  I  will  confine  my  remarks  now  to  the  relation  which  the  s])ecialized 
subjects  in  agricultui'al  and  mechanical  training  have  to  the  common  i)rej)ara- 
lory  branches  which  belong  to  the  vestibule  of  the  temple  of  learning.  We  have 
a  law  (  f  Congress  which  provides  an  endowment  for  the  agricultural  and 
mechanical  colleges  of  .f^'J.l.iUK »  each,  and  which  ])rovides  si»ecifically  that  the 
benefits  of  said  annual  endowment  shall  be  applied  oidy  to  instruction  in  agri- 
culture, the  mechanic  arts,  the  English  language,  and  the  various  branches  of 
mathematical,  physical,  natural,  and  economic  science,  and  to  the  facilities  for 
such  instruction.  The  omissions  in  this  list  are  very  important  and  suggestive. 
One  will  notice  an  absence  of  branches  relating  to  other  languages  than  Eng- 
lish, and  esi)ecially  to  the  omission  of  the  so-called  classics,  Latin  and  Greek. 
It  had  haiipened  before  in  the  State  institutions  which  arose  on  the  foundation 
of  the  endowment  of  18<)2  for  the  establishment  of  colleges  for  the  benefit  of 
agricultiH'e  and  mechanic  arts  that  older  institutions,  modeled  on  the  basis  of  the 
college  oi'  university  for  general  culture,  had  obtained  the  advantiiges  of  said 
endowment,  and  not  being  limited  in  their  application  of  the  fund  had  used  it 
for  the  most  part  in  strengthening  what  I  have  called  the  vestibule  to  educa- 
tion— the  general  preparation  for  higher  studies.  Inasmuch  as  the  students 
seeking  general  culture  were  far  mor(>  numerous  than  those  who  had  marked 
out  for  themselves  careers  in  special  industrial  studies,  it  had  come  to  pass  that 
nearly  all  of  the  benefits  of  the  agricultui'al  and  mechanical  endowment  had 
been  ajtplied  to  the  branches  which  underlie  connuon  culture,  namely,  foreign 
languages  and  es])eci;illy  the  so-called  "dead  languages,"  Latin  and  (ireek.  and 
to  modern  languages.  The  new  endowment  of  August,  ISOO.  therefore,  provided 
in  ii  careful  manner  that  its  proceeds  should  not  go  toward  strengthening  the 
foundations  of  education,  but  should  be  a])i)lied  entirely  to  the  sui)erstructure  of 
the  sjiecial  education  intended  for  agriculture  and  mechanic  arts. 

It  should  be  said  at  this  ])oint  that  application  of  the  earlier  endowment,  that 
of  ISC.-J,  in  such  lines  as  had  already  been  fixed  in  the  older  college  education 
was  necessary,  partly  because  there  had  as  yet  not  been  fonnulated,  or  at  least 
not  yet  published,  any  systematic  and  well-graded  c<mrse  of  instruction  in  agri- 
culture or  the  mechanic  arts.  There  being  comi)aratively  little  ex])erience  in 
this  Meld  and  only  feeble  aftt  nii)ts  to  reduce  it  to  a  course  of  study,  the  directors 
of  higher  institutions  found  thems<'lves  in  the  jjresence  of  a  formidalde  ditiiculty 
in  carrying  out  the  obvious  intentions  of  the  first  endowment,  that  of  ISC.L*.  In 
the  meantime  nearly  thii-fy  years  of  i-xjieriments  in  collecting  and  systematizing 
a  body  of  doctrine  relating  to  agriculture,  as  it  is  found  in  the  TTnited  States 
and  elsewhere,  had  elapsed.  The  time  had  arrived,  therefore,  in  1S!»0,  when  a 
new  endowment  could  be  guarded  in  its  .ipiilications  and  directed  toward  the 
specialties  of  agriculture  aud  the  mechuuic  arts,  and  its  application  to  instruc- 
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lion  in  aiiciont  :in»l  modorn  lan^nafios  ciitiroly  provonto<l.  Nothiiiij;  of  this  now 
riulownuMit  sliouhi  -ro  to  tlu'  traditional  tonndation  stndics.  to  lii.^licr  cdncation, 
with  tiio  ('xccption  of  niatlH'niatics.  The  history  of  tlic  application  of  tlio  first 
fiidowniont.  that  <if  ISill'.  had  shown  conclusively  that  no  snixM-structurc  would 
arise  on  those  foundation  studies,  and  that  the  endowment  for  agriculture  and 
tht>  mechanic  arts  woidd  only  go  so  far  as  to  furnish  a  vestibule  to  all  kinds  of 
higher  education,  and  es])ecially  to  education  for  the  learned  professions. 

Of  course  all  these  things  could  not  have  happened  unless  suggested  or  at 
least  permitted  by  current  imhlic  opinion.  Nine  out  of  ten  persons  desired  a 
general  foundation  for  higher  education  instead  of  instruction  in  specialites  re- 
lating to  agriculture  ami  the  mechanic  arts.  There  had  been  very  few  ex- 
amples of  learned  men  in  those  specialties  in  this  cduntry  to  attract  young 
men  into  agricultm-al  and  engineering  careers. 

In  the  history  of  the  I'nited  States  since  1SC>-J  one  of  the  noteworthy  lines 
of  progress  reliitcs  to  mining,  another  one  to  railroad  building,  another  one 
to  the  manifold  uses  of  electricity,  and  still  another  to  the  jirogress  in  organic 
chemistry  and  the  application  of  inorganic  chemistry  to  various  other  indus- 
tries. It  has  been  an  era  of  the  unfolding  of  engineering  in  manifold  directions 
for  the  conquest  of  matter  and  force  in  the  service  of  man. 

In  the  meantime  free  i)ublic  high  schools  have  been  foundi'd.  mostly  at  the 
expense  of  nuuiicipalities.  all  over  the  United  States,  and  the  elementary 
beginnings  which  Itelong  especially  to  what  I  have  called  the  vestibule  of 
education  have  been  i)rovided  alunKhintly.  T.ut  oiiportunities  for  pursuing  long 
courses  of  study  in  s])ecial  bi-anches  of  industry  have  not  been  furnished  so 
generously  for  the  youth  who  have  completed  tlu'ir  preparatory  studies  and 
who  have  adopted  foi-  themselves  careers  which  demand  long  periods  of  original 
investigation,  under  distinguished  experts,  with  access  to  well-e(iuii)ped  labora- 
tories. 

Meanwhile  the  agricultm-al  and  mechanical  colleg*'  as  it  has  been  has  slowly 
built  up  a  body  of  doctrine  in  its  specialty  and  has  obtained  a  sutlicient  sur- 
vey of  its  course  to  outline  for  itself  without  any  serious  error  the  course  of 
future  progress  in  enlarging  the  scoi)e  of  its  instruction  and  in  perfecting  its 
methods  of  investigation. 

Many  agricultural  colleges  art'  represented  here  in  this  audience  l>y  jtrofessors 
who  have  done  distinguished  work  in  reducing  various  branches  of  their  work 
to  a  better  pedagogical  form.  A  branch  is  reduced  to  a  pedagogical  form  when 
it  can  be  taught  in  a  series  of  lessons,  of  which  the  first  lesson  is  useful  if 
none  follow,  and  tlie  first  two,  or  first  five,  or  first  ten  develop  each  lesson  out 
of  the  next  preceding  one.  partly  unfolding  the  consequences  of  what  precedes 
and  partly  explaining  the  grounds  of  what  precedes.  Good  pedagogical  form 
makes  possible  systematic  instruction  in  the  school. 

My  thoughts  liave  lately  been  directed  toward  tlie  relation  in  which  the  ad- 
vanced specialized  higher  studies  stand  to  the  body  of  preparatory  branches. 
In  what  way  are  tliose  early  studies  in  the  high  schools  and  in  the  freshman 
classes  of  colleges  and  universities  related  to  progress  in  the  mastery  of  science 
and  to  the  original  investigations  which  advance  science  itself  and  make  possi- 
ble its  applications  to  industry.  I  will  limit  myself  especially  to  the  old  ques- 
tion which  has  so  many  times  been  thrashed  out  regarding  the  use  of  certain 
kinds  of  language  study  as  an  essential  preparation  for  the  several  sciences  of 
nature. 

The  interesting  and  suggestive  course  of  study  in  horticulture,  which  is 
mapped  out  and  exhibited  on  the  walls  of  this  room,  furnishes  me  a  text.  I 
notice  the  words  '"  agronomy,  zootecliny,  agrotechny,  rural  economy,  rural  eiigi- 
•  iieering,  apiculture,  viticulture,  pomology,  olericulture,  floriculture,  horticulture, 
botany,  zoology,  meteorology,  mathematics,  geology,  physiography,  biology,  bac- 
teriology, entomologv.  veterinary  science,  agrostology,  embryology,  cryptogamic 
botany, 'vegetable  cvtology."  This  course  of  study  before  us  and  the  courses  of 
study'  published  in"  the  catalogues  of  the  institutions  founded  on  these  two 
endowments  of  Congress  go  to  prove  that  Latin  and  Greek  are  not  dead  lan- 
guages, as  they  were  supposed  to  be,  but  are  languages  that  are  quite  alive  in 
science  and  tlie  arts.  Even  in  agriculture  the  sciences  have  borrowed  words 
both  from  the  Latin  and  from  the  Greek  in  order  to  arrive  at  a  perfect  accuracy 
of  expression.  fN)lloquial  words  of  Anglo-Saxon  roots  are  well  enough  to  express 
ordinarv  experience,  but  not  at  all  adapted  to  the  expression  of  the  results  of 
precise  "and  svstematic  investigation.  There  are  two  vocabularies  in  a  lan- 
guage—the coilo(iuial  vocabulary  and  the  vocabulary  for  science,  literature,  and 
philosophy.     Everybody   uses   the  colloquial   vocabulary   iu  common,   but  only 
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tlioso  who  iire  f-pecially  oducatod  in  the  ln-aiK-lies  of  a  bibber  education  can  use 
intflli.cently  the  second  vocalynlary.  Ordinary  collo(inial  discourse  is  well 
ciiouf,'ii  in  its  way.  Imt  it  is  only  a  lie^'inninj;  of  lanj^ua^'e.  Its  ol>.iects  are 
simple  and  undetined  and  on  tlie  whole  shallow  as  to  thoutiht.  The  word 
"  knowledge."  for  instance,  expresses  in  one  word  all  sorts  of  information  and 
rcllcction.  It  is  a  great,  undifferentiate*!  heap  of  results  of  acts  of  knowing, 
while  science — expressed  by  the  Latin  word  scientia — expre.sses  a  systematic 
organization  of  facts  in  such  a  way  that  each  fact  throws  light  on  all  the  others. 
Knowledge  is  for  the  most  part  a  heap  of  isolated,  undigested  particulars  of 
perce]>tion  and  reflection,  mere  shallow  facts  mixed  with  more  or  less  pro- 
found observations  of  all  kinds.  Science,  in  the  first  place,  classifies  its  facts 
and  brings  together  those  which  throw  light  on  one  another  into  one  branch 
of  science.  Then  it  connects  tliese  systematically,  so  as  to  show  their  order  of 
genesis  from  the  first  to  the  last.  The  difference  between  a  dumi)ing  heap, 
where  all  sorts  of  things  that  are  of  no  use  are  piled  in  confusion,  and  a  regular 
and  synnnetrical  piece  Of  architecture  is  something  like  the  difference  ])etween 
knowledge  and  science. 

This  is  preliminary  to  the  answer  of  the  question.  What  kind  of  language 
study  aids  in  the  mastery  of  natural  science?  One  can  not  help  thinking  as  he 
looks  over  the  names  of  the  divisions  in  the  scientific  course  of  agriculture,  or 
in  mathematics,  or  i)hysics  and  chemistry,  or  geology  and  geography  that  the 
pujiirs  time  must  be  taken  up.  in  the  higher  si)ecial  courses  of  study,  in  memo- 
rizing technical  words  of  many  syllables,  unless  the  pupil  has  in  his  earlier 
prei>aration  m;ide  the  elements  of  those  words  significant.  If  the  student  has 
learned  (irei-k  in  his  preparatory  years,  the  word  "  agi'onomy  "  divides  out  for 
him  at  first  sight  into  the  roots  of  the  word  "  agros."  a  field,  and  the  word 
"  nonios."  signifying  a  usage  or  a  principle  of  management :  "  agriculture  "  sug- 
gests the  Latin  word  "  ager,"  a  field,  and  "  cultus."  from  "  colere."  to  sow  or 
plant.  A  knowledge  of  the  meaning  of  the  parts  of  a  word  is  a  powerful  aid 
to  the  understanding  of  the  meaning  of  the  whole  word  and  to  the  retaining  of 
the  same  in  the  memory.  Thousands  and  thousands  of  technical  terms  occur  in 
botany,  all  founded  more  or  less  on  Latin  words.  A  superficial  study  of  Latin 
will  incrt'ase  the  power  of  romprehending  the  scientific  technicpie  of  botany.  As 
long  as  one  does  not  know  the  language  from  which  the  technical  terms  are 
derived,  be  is  forced  to  make  a  greater  effort  to  remember  them  and  a  greater 
effort  of  mere  mechanical  memory  without  thought.  Compare  the  difference 
to  the  ordinary  college-educated  man  between  a  term  derived  from  the  Sanskrit 
and  a  term  derived  from  Latin  :  "  Magnanimous  "  can  easily  be  understood  by 
the  Latin  student  on  recalling  the  word  "  magnus."  great,  and  "  animus."  the 
soul  or  mind;  the  word  used  in  the  Bhagavad  Glta.  "  mahatma."  frequently 
used  by  students  of  the  so-called  esoteric  Buddhism,  is  difficult  to  remember 
unU'ss  one  has  the  s;ime  elementary  knowledge  of  Sanskrit,  in  which  case  he 
recognizes  the  first  part  "'  maha  "  as  meaning  great  and  equivalent  to  "magnus." 
and  "atma."  the  soul:  or  take  maharsbi.  which  is  "maha."  great,  and  *' ri.shi," 
a  sage  or  wise  man.  Take  also  the  geographical  name  of  the  country  at  the 
mouth  of  the  Indus  River  in  India ;  the  territory  is  called  Punjab.  The 
person  superficially  ac<iuainted  with  Sanskrit  recognizes  the  first  part  of 
the  word.  "  punj."  as  meaning  five,  and  "  ab  "  as  meaning  river.  The  Punjab 
is  the  delta  land  between  the  five  rivers  or  branches  of  the  Indus  at  its  mouth. 
An  elementary  knowledge  of  Latin  and  (Jreek  gives  one  the  power  of  retaining 
and  of  comprehending  technical  terms  with  a  fine  sense  as  to  the  shades  of 
meaning.  It  is  a  matter  of  every-day  experience  to  see  students  not  accpiainted 
with  Latin  make  a  mistake  in  si)elling  or  in  identifying  the  parts  of  a  long 
technic.-U  word.  and.  what  is  worse,  a  mist.Mke  in  getting  bold  of  the  shade  of 
meaning  indicated. 

This  brings  us  to  the  insight  that  liatin  and  (ireek  are  very  far  from  being 
"dead  languages."  No  longer  used  colloipiially  for  simi)le  conversation.al 
speech,  they  are  all  the  more  used  for  preserving  the  ri'sults  of  scientific  obser- 
vation and  for  literary  expression  of  fine  shades  of  feeling  and  distinctions  of 
thought,  and  it  is  very  necessary  to  get  the  elementary  significations  of  the 
Latin  and  (Jreek  roots,  which  one  does  in  bis  three  years"  high  school  study  of 
Latin,  in  order  to  ac(iuire  a  fine  sense  of  the  use  of  these  words  in  scientific 
techni(iue.  It  also  makes  the  technical  vocabulary  as  easy  to  remember  as  the 
colloquial  vocabulary.  The  word  "carnivorous."  for  instance,  has  the  root 
"earn"  and  the  root  "  vor."  "carnis"  meaning  flesh  and  the  root  "  vor  "  to  eat 
or  devour,  the  whole  word  meaning  flesh  eating.  The  lack  of  a  feeling  of  the 
original  meaning  of  these  words  i)roduces  the  ludicrous  use  of  language  carl- 
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caturod  by  Shillahor  in  his  '•  S:i.vinj,'s  (if  Mrs.  rartiiiRton."  Mrs.  Partington  is 
a  t.v|K>  of  tlio  person  wlio  lias  no  atlccinatc  sense  of  tlie  original  meaning;  of  the 
classieal  derivatives  wliicli  lie  nses.  rneducated  colored  people  often  furnish 
ixaniples  of  si)eeeli  of  this  kind.  One  of  them,  for  instance,  noes  to  a  drug 
store  and  a^j!^s  for  a  "  nanny  goat  "  for  a  iiarticular  poison,  meaning  "  antidote." 
And  Mrs.  Tartington  thought  that  "  total  depravity  was  a  very  good  doctrine 
if  you  could  only  live  uji  to  it."  'Plie  (Sreetc  meaning  of  the  word  "antidote"  is 
Just  as  easy  to  remeinher  as  the  naiiw'  of  the  domestic  aiuinal  to  a  person  with 
a  smattering  of  (Jreelc.  and  the  Latin  meanings  of  "  total  "  and  "  dejiravity  "  are 
ti|ually  easy  to  the  one  who  has  given  some  study  to  liatin. 

The  fact  that  what  is  called  a  complete  English  dictionary  contains  three 
Latin  or  (Jreek  derivatives  to  one  word  from  a  (iothic  s<mrce  shows  us  that  to 
the  educate<l  man  the  livest  i»art  of  his  language,  so  far  as  science  and  literature 
and  the  higher  order  <if  thoughts  are  coiu-erned.  is  the  Latin  :iiid  Creek  con- 
tingent. .Viiy  person  who  had  to  learn  botany  or  chemistry  would  find  it  worth 
his  while  to  liegiii  l>y  a  three  years'  study  of  Latin  and  (Jrei'k  just  for  the  l»eiipfit 
of  these  languages  in  liis  scientilic  education.  So,  too.  for  history  or  for  poetry, 
and  by  far  more  essential  for  medicine,  the  law.  and  divinity. 

1  a(hi!it  that  there  is  abuse  of  time  and  energy  in  stu<lying  Latin  according  to 
the  favorite  methods  jiursued  in  pn*paratory  schools  and  colleg«'s.  I  had  a 
poet  friend,  a  chum  of  mine  at  IMiillips  Academy.  Andover.  in  the  times  of 
Samuel  II.  Taylor,  the  (Jreek  scholar.  Meeting  him  at  a  reunion  of  (mr  class 
after  many  years,  I  asked  him.  "  What  did  you  learn  at  Andover,  and  what  did 
our  class  learn V"  lie  replied.  "We  learned  the  exceptions.  To  Ix'  sure,  we 
learned  the  paradigms;  liut  that  did  not  take  much  of  our  time."  It  was  the 
committing  to  memory  of  lists  of  unfamiliar  words  which  were  said  to  lie  ex- 
ceptions to  the  regular  declensions  and  conjugations.  The  memorizing  of  these 
exceptions,  however,  is  not  a  serious  matter  as  compared  with  the  time  spent 
ill  classical  schools  in  learning  the  t|uantities  of  vowels  in  Latin  words.  In  the 
English  universities.  Oxford  and  Cambridge,  and  at  the  English  jireparatory 
schools  they  learn  not  only  the  laws  for  (luantity.  but  they  learn  the  numerous 
exceptions  and  the  innumerable  cases  of  vowels  which  -avo  long  or  short  only 
"by  usage."  They  learn  these  with  such  ]>ainstaking  as  would  be  reiiuired  to 
make  Latin  i>oets.  and  they  test  the  (piality  of  their  scholarship  by  actually 
requiring  written  verses  in  Latin.  This  is  .-ill  the  more  astonishing  Itecause  no 
person  knows  precisely  how  the  iiuantity  of  Latin  vowels  affected  their  i)ro- 
nunciation.  There  may  be  some  shrewd  guesses  on  this  point,  but  there  is  little 
real  knowledge  on  it  and  no  complete  theory. 

One  is  led  to  suppose  that  the  English  gentleman  desires  to  celebrate  his  con- 
tempt for  what  is  useful  not  only  in  the  line  of  bread  and  butter  studies,  but 
even  in  the  line  of  producing  science  and  literature,  lie  studies  the  (juantities 
of  Latin  vowels  to  show  his  contempt  for  utilities  either  in  the  conipiest  of 
nature  or  in  the  combination  of  men  into  social  wholes  for  business  or  politics. 
I  admit  that  in  some  cases,  especially  in  the  case  of  Tennyson  and  iNIilton.  the 
study  of  Latin  quantities  may  possil>ly  have  quickened  the  ear  to  the  melodies 
possible  in  the  English  tongue,  and  that  we  owe  in  the  case  of  Tennyson  and 
Milton  much  to  their  work  in  the  preparatory  school  in  the  way  of  learning 
quantities.  But  if  "  Shakespeare  had  little  Latin  and  less  Greek,"  he  certainly 
excelled  both  Tennyson  and  Milton  in  his  discovery  of  the  capacity  of  his  native 
tongue  for  a  greater  compass  of  music  than  the  classic  tongues  ever  possessed. 
However  this  may  be.  I  for  one  am  glad  that  American  preparatory  schools, 
especially  in  the  public  high  schools,  waste  very  little  time  in  the  learning  of 
Latin  quantities.  For  those  who  claim  conservatism  in  this  matter  and  insist 
with  great  stress  on  the  study  of  quantity  as  the  real  key  to  the  benefits  of 
Latin  and  Creek  there  is  very  little  defense,  since  the  studies  of  comparative 
phonology  and  other  branches  of  classical  philology  reached  their  height  in  the 
last  generation. 

It  remains  true  and  will  remain  true  that  in  the  English  language  Latin  and 
Greek  must  he  studied  because  they  are  still  living  languages  and  not  dead 
languages,  because  they  are  the  living  languages  not  of  the  colloquial  vocabulary 
of  common  sensuous  experience,  but  of  the  scientitic  vocabulary  not  only  of  the 
strict  sciences  like  mathematics  and  logic  and  physics,  but  of  the  experimental 
and  hi.storical  sciences  one  and  all.  and  because  the  characteristic  vocabularies 
and  styles  of  the  great  literary  writers  of  English  are  to  be  identified  through 
the  possession  which  they  show  of  fine  shades  of  meaning  and  the  newly 
attained  powers  of  expression  of  moods  of  the  soul,  their  refinements  of  taste, 
lofty  aspirations,  and  subtle  thoughts,  all  made  possible  by  skill  in  using  the 
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r.Mliii  iiiid  <;rr('k  ilcii v,it ivt's.  wliicli  rcciirnrcc  tlic  An^lo-S.-ixoii  vofiiI)ul;ii-y  liy  :\ 
wcMltli  ol"  words  three  times  :is  iire:it   ;is  lli.-it  derived   I'l-oiii   llii'  old   Kii.s;lisli. 

W.  ().  'I'lioiiipsoii.  of  Oliir),  presented  the  following,'  p.ipei-: 
I )isciPLi NE — Student  Control. 

The  quest  ion  of  colloKO  discipline  h:is  .l)een  debated  ratlier  vigorously  for 
thirty  years.  The  cliangin.ir  conditions  within  the  colleges,  as  well  as  the  chang- 
ing ronditions  in  civic  life,  have  made  it  certain  that  the  college  must  meet 
these  new  conditions.  Some  changes  in  disciiiline  and  in  methods  of  student 
control  were  manifestly  imperative.  Just  what  these  changes  should  be  was 
from  time  to  time  the  vexed  (piestion.  No  one  now  doubts  the  wisdom  of  cer- 
tain changes,  nor  is  there  any  disjiositioii.  if  there  were  the  ability,  to  return  to 
the  former  days. 

First  of  all,  there  was  in  the  earlier  college  a  ])rescribed  course  of  study, 
usually  a  dormitory  system,  an  isolated  location,  where  contact  with  very 
tnucli  of  the  world  and  its  activities  was  difficult,  and  oftentimes  a  prejiaratory 
school,  which  admitted  boys  in  the  early  teens  whose  ])arents  asl<ed  for  or 
expected  a  supervision  of  ja-actically  all  the  boy's  habits.  This  last  item  was 
much  em])hasized  in  the  minds  of  both  the  college  and  the  patron.  The  college 
was  expected  to  turn  out  high-minded  men.  of  religious  conviction  and  of  moral 
worth.  This  confessedly  high  ideal  was  proclaimed  not  only  as  possiltle,  but  as 
one  of  the  constant  aims  of  the  college.  The  result  was  that  many  people  be- 
lievt'd  in  the  colle.ge.  not  so  much  for  any  intellectual  results,  nor  for  any  cul- 
ture it  secured,  nor  for  any  etticiency  it  produced  in  tht>  student,  nor  for  any 
delinite  scholarship,  as  for  the  s.u-ial.  moral,  siiiritual.  and  religious  develop- 
ment. People  came  to  believe  that  the  college  was  a  good  place  to  send  almost 
any  boy  because  of  these  results.  Accordingly  the  (piestions  of  discipline  and 
student  control  were  always  important.  The  college  must  meet  these  in  a 
satisfactory  way  or  face  the  danger  of  losing  its  hold  upon  popular  favor. 
Under  this'  order  (jf  things. there  grew  up  certain  customs,  beliefs,  and  ideals 
that  have  continued  to  this  day  in  the  minds  of  many  people.  Students  housed 
in  dormitories  and  kept  tuider  the  constant  supervision  of  tutors,  preceptors, 
and  other  oliicials.  who  were  guardians  of  both  morals  and  daily  habits,  came 
to  believe  that  college  pranks  and  student  disorder  were  part  of  college  life. 
They  saw  no  inconsistency  between  the  most  fervid  religious  profession  and  the 
meanest  of  college  jjranks.  There  grew  up  the  belief  that  students  should  not 
be  expected  lo  conform  to  the  ordinary  laws  of  conduct.  The  law  of  the  land 
was  intended  for  citizens,  but  not  for  students.  They  were  still  under  some  sort 
of  a  family  government  with  which  the  State  should  not' interfere.  The  old  tra- 
dition of  the  town  and  the  .gown  is  a  renuiant  of  this  college  insanity.  No  stu- 
dent had  any  civic  responsibility,  and  therefore  no  civic  morality.  Most  of  us 
have  heard  i>rotests  against  disciiiline  when  college  authorities  held  students  to 
anything  like  the  conunon  standards  among  citizens.  Nearly  every  college  in 
the  land,  especially  among  the  older  ones,  has  suffered  damage  to  or  destruc- 
tion of  college  i>roperty  at  the  hands  of  students  in  obedience  to  traditions 
handed  down  from  yi'ar  to  year.  Moreover,  these  things  were  accepted  as  a 
matter  of  <-our.se  by  sttidents,  faculties,  and  the  community.  It  has  taken  us 
long,  weary  years  to  grow  out  of  these  traditions  and  to  secure  practically 
unanimous  Consent  to  the  truth  that  students  should  be  held  to  a  strict  accoinit 
for  conduct  and  should  be  held  by  the  same  ideals  as  the  ordinary  citizen.  The 
develoiiment  of  the  jmlilic  school  did  much  to  change  our  tiiinking  and  our 
standards.  No  board  of  education  would  trifle  with  i>ui)ils  destroying  or  muti- 
lating i>roi)ert.v  as  the  college  authorities  have  done.  Accordingly  we  have 
deveioiied  a  grouji  of  Itoys  and  girls  in  our  i)ui)lic  schools  that  are  a  little  more 
sane  on  (piestions  of  civic  morality  than  the  old-fashioned  student.  When  all 
our  <-olleges  aband<in  their  pi-e]':ii':dory  schools  the  iiroblems  of  discipline  will 
be  cleared  ui»  and  the  standard  of  student  life  elevated. 

The  State  universities  have  also  made  a  distinct  contrii)Ution  to  the  residts 
now  en.ioyed.  As  a  rule  these  institutions  regarded  themselves  as  a  part  of  the 
public  facilities  for  education  in  an  imiK)rtant  sense,  bound  to  pay  respect  to 
the  public  schools  in  the  several  ("onnnonwealtlis.  In  the  main  tlie.v  were  with- 
out dormitories.  The  demand  for  the  t.vjK'  of  education  provided  at  these 
institutions  was  so  great  that  legislatur«'s  were  kejit  busy  in  apiiroitriating 
money  for  edu<'ation  rather  than  for  a  means  of  living.  I'.eing  without  dormi- 
tories in  the  main  it  be<-:ime  necessary  for  these  universities  to  emphasize  to 
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llioir  stndPTits  that  thoy  wovo  \hovo  ;i1  imhlic  cxitonso  and  would  ho  oxiioctcd 
to  conduct  tlicnisrivcs  as  citizens  siiould.  Nearly  all  these  nnivei-sities  ahol- 
islied  the  pit'iiaraloi-y  school  and  therefore  had  an  older  ;;i'ade  of  sludenls  than 
could  he  found  in  c(dlej,'i's  havinj;  preparatory  dejiartnii'nts.  Kesiionsihility 
was  therefore  insisted  uiion  from  the  start  and  students  were  hrouiiht  to  see 
that  they  were  dealinj:  with  the  State.  Few  of  the  traditions  conunon  in  the 
earlier  oollejies  ever  fastened  themselves  upon  the  collej;e  life  of  students  in 
f^tate  universities.  The  rai)i(l  j^rowth  of  these  institutions  Itrou^ht  the  jiuhlic 
to  see  a  lar^e  hody  of  students  free  from  traditions,  representing'  ])ractical 
democracy,  and  face  to  face  with  the  prohlems  of  self-control. 

The  elective  system  sometimes  attriliuted  to  Harvard,  hut  really  horn  at  the 
University  of  .Michi^'an.  had  much  to  do  with  ch;in^in},'  the  ]ii-()hlems  of  college 
discipline.  As  soon  as  students  were  found  at  collefie  confronted  with  the  fact 
that  the  responsihility  of  their  education  was  a  personal  i)rohlem  they  hecame 
serious.  The  elective  system  jnits  upon  the  college  tlH>  resi)onsihility  of  heing 
geiuiine  when  it  offers  a  course  of  study.  It  must  have  hack  of  the  announce- 
ment something  that  commends  itself  to  the  attention  of  students  and  that  will 
conunand  their  respect  if  it  is  taken.  The  college  can  not  evade  and  avoid 
responsihility  hy  saying  it  is  teaching  an  mifortunate  te.xt-hook  ;  the  modern 
college  offers  siib/rcts.  not  hooks,  for  study.  It  nuist  \)o  ])re])ared  to  Justify  its 
announcement  hy  a  masterful  treatment.  In  a  similar  way  the  elective  system 
I)Uts  ui)on  the  student  the  responsihility  of  doing  the  right  thing  in  his  educa- 
ti(m.  I  am  aware  that  many  people  sneered  at  childn-n  making  choices  and 
deternnning  careers;  nevertheless  the  modern  college  has  insisted  that  students 
shall  choose.  What  are  the  results?  We  lind  now  that  the  (piestions  of  course 
of  study  and  of  car(>er  are  dehated  at  home  and  in  ])uhlic  high  school.  A  few 
students  still  come  to  college  liecause  they  are  sent,  hut  most  of  them  come 
hecause  they  want  a  larger  opportunity.  They  are  taking  the  college  and 
university  seriously.  They  are  taking  themselves  seriously.  The  faculties  have 
learned  that  such  students  riMjuire  less  (liscii)line  and  more  lea<lership.  It 
has  made  the  modi'rn  professor  wake  up  to  his  oppoi-tunity  and  his  res])on- 
sihllity.  The  college  has  also  seen  that  it  can  not  i)ri>ach  religion  and  talk 
upon  the  high  ideals  of  spiritual  culture  and  not  he  honest  in  its  curriculum. 
This  strong  insistence  upon  a  somewhat  rigid  morality  has  |)ut  a  vigorous 
tone  into  all  our  colleges.  Wherever  trouhlesome  (juestions  remain  we  shall 
meet  them  hest  V>y  emidiaslzing  the  duty  of  high-grade  action  in  our  colleges. 
Even  foothall  seems  likely  to  surrender  to  the  demands  of  the  class  room. 
Certainly  nothing  will  more  stinudate  its  ethics.  FiU'thermoi-e.  it  is  worth 
while  to  call  attention  to  the  heneticent  resvdts  that  have  come  from  the 
development  of  industrial  education.  The  presence  of  manual  training  in  the 
elementary  and  high  schools  has  greatly  imi)roved  the  sjiii-it  there.  In  the 
colleges  of  agriculture  and  mechanic  arts,  and  in  all  institutions  where  technical 
and  industrial  education  of  any  sort  has  heen  introduced,  then^  has  heen  less  of 
trouhlesome  discipline  than  in  the  older  colleges.  When  industry  heconies  a 
virtue  idleness  will  hecome  a  vice.  The  student,  consciously  i)ursuing  a  course 
of  study  that  leads  somewhere,  hecomes  enamored  of  his  journey.  The  whole 
problem  of  discipline  lies  in  the  proldem  of  securing  on  the  i)art  of  the  student 
a  conscious  jiursuit  of  a  desired  end.  All  forms  of  industrial  education  put 
emphasis  upon  this.  No  student  can  successfull.v  pursue  a  technical  course 
such  as  the  institutions  in  this  association  otfer  without  some  choice  made  in 
view  of  a  definite  purpose.  At  present  the  constant  dehate  hetween  the  student 
and  the  college  is  as  to  the  content  of  the  course.  The  student  thinks  there  is 
too  much  irrelevant  matter  in  the  course  and  the  institutions  attempt  to  justify 
these  suhjects  hy  reasoning  that  the  student  does  not  appreciate.  The  sub- 
jects, he  thinks,  are  too  remote  from  his  puri)ose.  I  am  not  now  justifying 
either  faculty  or  student ;  I  only  call  attention  to  the  fact  with  the  added 
remark  that  the  condition  is  ])retty  conclusive  proof  that  the  coiu'se  is  not  in 
its  final  form  and  never  can  lie.  My  desire  is  to  call  attention  to  the  truth  as 
I  see  it — that  this  attitude,  this  seriousness  of  purpose,  has  solved  many  of  our 
most  difficult  ]>rohlems  in  discii)line  and  will  solve  more  of  them  as  we  give  it 
opportunity.  In  the  older  days  the  problem  was  to  get  the  student  to  d(j  what 
was  ordered.  In  the  modern  da.vs  the  problem  is  to  get  the  college  to  do  what 
ought  to  be  done.  Students  are  now  less  of  a  problem  than  faculties  are.  In 
proof  of  this  witness  the  discussions  in  facult.v  meetings,  a  few  echoes  of  which 
have  been  perndtted  to  slip  into  public  print  under  assumed  names.  'Moreover, 
the  discussions  for  the  last  two  decades  illustrated  the  same  thing.  Passing 
now  these  general  principles  on  disci]»line  and  control,  let  us  look  brielly  at  the 
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iCciHT.il  plans  tli.il  liMVc  lu'cii  ;i(l(ii)(tMl  as  a  working'  policy.  Tlit'sc  fall  into 
tlircf  classes,  namely,  facnlty  control,  student  irovernnient.  and  adniinistrntlvo 
government. 

I. TIIK    MKTIIOn    ()!■     lACn.TY    (ONTUOl.. 

This  was  the  earliest  form  and  assumed  that  the  teacher  and  the  faculty 
were  in  hxo  ixircntis.  The  school  assumed  the  family  relation  aud  family 
i-esiionsihility.  The  student,  as  the  hoy  in  the  family,  often  Ix'came  conscicms  of 
his  .irro\vini,'i>owi'rs  and  felt  the  riyht  to  assume  resi)onsihility.  When  this  was 
practically  denied  liy  tlu'  form  of  the  j;overinnent  a  si)irit  of  rehellion  often 
(leveldiied.  11(>  re.uanhnl  himself  as  an  ii-resi)onsil)le  creature.  lie  never  was 
<tuite  clear  that  the  paternal  idea  was  well  founded.  He  assumed  that  the 
faculty  was  a.su'ainst  him  and  therefore  he  was  against  the  faculty.  The  i)leasin.sj; 
e.\ce])tion  to  this  condition  was  found  occasionally  in  some  professor  who  was 
an  inspiring  leader  and  who  was  so  heloved  that  in  his  classes  discipline  was 
invisihle.  'ilie  paternal  idea  hrought  many  a  hoy  to  regard  his  teacher  as  a 
driver.  The  idi-al  is  that  he  should  ]»e  a  leader.  Further,  under  this  system 
rules  were  th(>  logical  conseciuence.  The  faculty  could  not  always  he  in  bodily 
pi-esence.  hut  they  could  send  a  rule  as  re])resenting  them.  Then,  too,  faculties 
adopted  rules  hy  a  ma.jority  vote  and  it  was  not  always  cleai-  that  every  rule 
or  law  had  a  sufficient  sanction  hack  of  it.  Indeed  I  think  it  fair  to  say  that 
this  system  with  its  disregard  for  law  was  demoralizing.  Mjitiu-e  men  now 
laugh  and  alumni  come  hack  to  the  old  college  and  hold  up  to  laughter,  if  not 
to  ridicule,  man.v  of  the  customs  and  laws  under  which  they  lived  as  stu<lents. 
'i'he  narrowing  effects  of  nuich  of  this  government  can  not  be  denied.  We  have 
come  to  see  in  these  days  that  it  is  a  mistake  to  overlook  the  dawning  of 
maturit.v  that  is  in  the  college  student.  lie  recognizes  it  and  faculties  ought  to. 
The  family  expected  the  college  to  do  much  that  is  now  done  before  the  students 
stai-t  to  college.  In  the  modei'n  life  our  buys  have  pretty  well  formed  and  stable 
lial)its  before  their  college  matriculation.  This  is  not  so  nuich  a  matter  of  years 
as  it  is  (  f  experience.  ^lany  of  the  results  sought  after  in  the  college  are  now 
secured  iu  freshmen.  Less  freedom  in  college  than  the  boy  has  had  in  high 
school  will  not  be  welcome  to  either  parent  or  child.  We  are  Ixmnd  therefore  to 
move  awa.v  from  the  older  methods.  When  this  movement  came  it  was  impos- 
sible to  return  to  the  old  order  of  things.     Some  other  method  was  a  necessity. 

II. STUDENT    GOVERNMENT. 

Naturally  ]ierhaps  the  college  world  turned  to  the  method  of  student  govern- 
ment. This  was  the  other  extreme  and  like  all  extremes  attracted  many  i)eople 
but  was  regarded  with  some  doul)t  by  th(»  conservative.  At  the  T'niversity  ot 
Illinois  about  ISC)!) — then  the  Illinois  Industrial  rniversity — an  experiment  on  a 
large  and  (>laborate  scale  was  attempted.  This  reall.v  was  a  miniature  republic 
with  ollicers  duly  elected  and  charged  with  duties  to  which  the  students  had 
assented  under  s*^udent  legislation.  That  experiment  was  abandoned  after  a 
trial.  .V  crisis  came  which  tested  authority  which  proved  fatal  to  the  whole 
plan.  .V  full  account  of  this  interesting  experiment  may  be  found  in  the  pro- 
ceedings of  the  National  Educational  Association  in  an  address  by  President 
Selim  II.  I'eabody  (see  National  Educational  Association  pnfceedings  1880,  page 
."?)!).)  Another  notable  exiieriment  was  with  Tresident  Seeley  at  Amherst. 
Here  a  strong,  forceful,  ami  pleasing  ]iersonality  won  the  students  to  him  and 
bis  methods.  For  a  time  student  govei-nment  flourished,  but  here  as  so  often 
in  political  affairs  the  death  of  th(>  rul<>r  left  a  dismembered  government.  At 
.\mherst  there  has  been  no  successor  to  President  Seeley  in  this  particular. 
When  we  examine  into  the  causes  of  the  decline  of  student  government  we  dis- 
c»»ver  that  it  grants  authority  hut  can  not  fix  and  locate  responsibility.  At  any 
moment  a  student  may  withdraw  from  college  and  leave  nothing  behind  tuit  a 
record  of  suspension  or  dismissal.  This  in  no  way  compensates  for  the  lease 
of  authority.  The  college  can  not  run  away  :  it  must  remain  as  the  residuary 
leg.-itee  of  all  the  mistakes  or  blundei-s  of  the  dei)arted  authority.  .Moreover  the 
force  of  law  lies  in  its  jienaltic's.  A  student  court  or  legislature  will  neither 
(U'cide  nor  legislate  against  students  in  a  disinterest(>d  way.  Faculties  even  will 
not  criticise  each  other.  They  are  very  slow  to  dis<-ipline  their  fellow  members. 
What  then  can  we  exi)ect  of  students  whose  personal  attachments  are  often 
closer  and  more  biased. 


109 

III  Miltlitioii  to  tlic'sc  coMsidovatiuns.  tlio  State,  throu^'li  its  courts,  will  iiot 
i(«c(i;;iiizt'  the  If^'al  staiidiiii,'  of  a  body  of  studoiits.  Tlu'  resitonsiltllity  for 
proiH'i'ty,  for  tlio  use  of  funds,  and  for  tlio  ^'cnoral  wi'lfaro  of  the  colloj^o  is 
vested  in  trustees  ami  faculties.  Student  authority  is  therefore,  at  best, 
delejiated  authority,  with  a  stroni,'  reason  to  doubt  whether  the  constituted 
authorities  have  any  ri.i.dit  to  delegate  to  students.  The  whole  situation  lacks 
j'lMUiineness.  The  stiidi'ut  is  a  temporary  resident  for  a  six'citic  ituri>ose.  which 
is  not  fiovernment.  Imt  iiistru<-tion.  lie  is  there  voluntarily,  with  no  <lelinite 
or  assui'ed  tenure  of  iiosition.  It  seems  irrational,  therefore,  that  he  should  take 
into  his  li.inds  the  tiMnporary  administration  of  policies  and  interests  of  which 
he  is  neither  the  creator,  the  ■-upporter.  imr  the  iruardian.  liut  wholly  the 
beneficiary. 

This  is  not  to  say  that  a  student  or  a  body  of  students  should  not  he  con- 
sulted ;  it  may  be  the  hii^hest  wisdom  to  advise  with  such  bodies.  It  is  im- 
portant that  all  available  facts  be  known;  that  there  be  a  clear  understanding 
of  all  conditions  and  problems:  but  I  object  to  the  policy  <f  fooling  or  trying 
to  fool  a  student  by  leading  him  to  think  he  is  governing  the  college,  where,  as 
a  matter  of  fact,  the  college  is  governing  him  if  it  is  doing  its  duty  aud  admin- 
istering its  trust. 

111. — .M)MI.MSTK.\TIVK    (iOVKKNMK.NT. 

The  third  metlu)d  may  he  described  as  administrative  government.  This  is 
the  method  steadily  ct)nHng  into  use  in  all  our  colli'ges.  I'nder  this  concep- 
tion there  are  some  things  to  be  assumed — among  them  ( 1  )  that  the  college 
is  a  public  opportunity.  (2)  that  the  i»roperty  is  a  public  trust,  and  (:!)  that 
the  faculty  is  an  organized  agency  for  cooperation  and  leadershii)  and  the  stu- 
dent a  responsible  party  whose  privileges  are  to  be  measured  by  his  willing- 
ness and  ability  to  make  protitable  use  of  the  opportunities. 

These  concei)tions  banish  at  once  from  the  minds  of  all  the  old  notion  of 
antagonism  bi>lween  student  and  professor,  and  put  the  college  life  on  a  natural 
and  rational  basis.  The  faculty  is  therefore  naturally  and  properly  the  legis- 
lative body,  and  the  iiresident  and  other  ollicers — such  as  deans  in  our  larger 
schools — are  the  administrative  officers.  The  whole  government  becomes  one 
of  princiide.  The  modern  college  steadily  approaches  the  si)irit  of  democracy, 
where  all  students  stand  on  a  level  of  equal  rights,  with  no  favors.  As  soon 
as  students  come  to  understand  this  situation  the  sobering  effect  of  responsi- 
bility is  manifest.  There  can  be  no  trifling  with  principle:  hence  the  offenses 
against  good  government  are  serious.  This  view  holds  out  that  a  student  is 
not  in  college  as  an  acconmiodation  to  the  fat-ulty  or  to  the  public:  the  faculty 
and  the  institution  are  there  for  his  acconnnodation  if  he  will  use  it  prop- 
erly. Colleges  are  steadily  going  out  of  the  nursing  business.  Students  must 
go  elsewhere  for  their  health  or  the  indulgence  of  their  whims.  The  college 
is  for  business,  and  a  very  serious  and  important  business  at  that.  The  details 
of  a  student's  life  are  important  to  the  college  chietiy  because  they  help  or 
hinder  the  great  cause  for  which  the  college  stands.  I  believe  we  have  often 
weakened  the  cause  of  education  by  leaving  the  im])r(>ssi(in  that  discipline  is 
an  important  issue.  The  truth  is,  it  is  only  an  incident.  If  the  student  can 
not  understand  this,  he  should  be  given  to  see  that  his  preparation  for  col- 
lege life  is  yet  incomplete  and  that  he  ought  to  go  elsewhere  and  com])lete  his 
preparation.  I  believe  thoroughly  in  a  large  and  liberal  si)irit  which  locates 
responsibility,  and  in  a  system  of  government  that  has  the  courage  and  firm- 
ness to  proiiiptly  say  to  students  that  their  privileges  as  students  cease  when 
they  fail  to  be  good  citizens. 

The  best  test  of  a  student's  right  to  be  in  college  is  his  satisfactory  i>erfonn- 
ance  of  the  student's  duty.  The  acadennc  reiiuirements  should  be  insisted  upon 
firmly  and  even  rigidly.  Insist  upon  it  that  education — the  re(iuirements  of  the 
curriculum — shall  be"  promptly  and  regularly  met.  This  attitude  neither 
accepts  nor  makes  apologies.  The  average  student  will  soon  see  the  force  of 
this  law  and  the  justice  of  it.  If  he  is  not  fit  for  such  a  school  he  will  soon 
drift  to  his  proper  circle ;  but  he  will  do  it  with  increasing  respect  for  the  insti- 
tution of  which  he  was  not  worthy.     That  in  itself  is  a  valuable  result  to  reach. 

I  believe,  therefore,  that  the  whole  question  of  college  citizenship  slxjuld  be 
defined  l)y  a  few  fundamental  and  important  principles.  These  should  be  inililic. 
The  student  should  be  face  to  face  with  the  law  of  the  college,  just  as  the  citi- 
zen is  face  to  face  with  the  law  of  his  land.  These  laws  are  made  by  properly 
constituted  authorities  and  administered  by  properly  constituted  officers.  In 
State  institutions  the  force  and  power  of  the  State  is  behind  college  administra- 
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tion.  This  fact  sliould  ho  cloarly  ami  ])orsistently  set  forth.  In  a  Rtato  insti- 
tution or  in  su<-h  institutions  as  arc  reprosontod  in  this  association  tlic  sui»rcni- 
acy  1)1"  the  law  of  tlic  land  and  the  ncccssily  of  f^ood  citiztMiship  should  he  as 
(  Icar  as  the  day.  College  authorities  slioidd  turn  over  to  the  Stati'  authorities 
every  offender.  It  may  ajipear  ri^rid  and  cold  in  the  tirst  instance  or  two,  hut 
there  will  he  a  lonj,'  interval  hetween  trouhles.  In  my  own  experience  I  have 
not  hesitati'd  to  declare  that  the  law  of  the  State  would  he  enforced  and  that  I 
should  rcf^ard  any  destruction  of  property  or  interference  with  the  rijrhts  of 
(  itizens  or  students  as  proof  of  a  kind  of  citizenship  that  could  not  he  endin-ed 
in  a  collej,'e.  I  helieve  that  American  students  respect  an  administration  that 
respects  itself  and  respects  the  law  of  the  land.  In  a  college,  as  elsewhere,  the 
cure  for  disorder  is  a  hii^h  order  of  citizenship.  Let  the  high  ideals  of  a 
jLcenuine  democracy  inspire  the  c(»lle.i,'es  and  we  shall  hear  less  of  hazini?.  of 
dislionorahle  college  traditions,  hut  more  of  scholarsliij),  of  college  fellowship, 
and  of  social  service. 

a.  E.  Fellows,  of  Maine.  It  appears  to  me  that  the  student  has  three  rela- 
tionships in  the  university  or  college.  One  is  toward  the  educational  adnunistra- 
tion,  whatever  has  to  do  with  its  class  of  work,  his  examinations,  and  his  degrees  ; 
another  relation  is  with  his  fellow-students  and  with  the  faculty  as  social 
memhers  of  the  community,  and  the  third  is  with  the  comnuniity  at  large — the 
public. 

It  should  not  he  the  part  of  the  student  in  any  way  to  dictate  the  terms  in 
which  he  is  related  to  the  educational  features  of  the  institutions.  Those  are 
already  provided  for  hy  statute  or  hy  the  organization  of  the  institutioiL  As  to 
relation  to  his  fellows,  there  is  no  reason  in  my  mind  why  there  should  he 
formal  rides.     I  think  most  of  us  have  come  to  helieve  that. 

In  the  relation  of  the  student  to  the  citizen  and  puldic  in  general  there  is  a 
growing  desire  to  throw  the  whole  responsibility  on  the  civil  authorities.  I 
believe  myself  that  that  is  the  only  way  to  deal  with  all  such  (luestions.  I 
think  the  college  authorities  should  not  deal  with  them,  but  that  they  should  be 
dealt  with  entirely  hy  the  civil  authorities,  and  the  sooner  they  are  taken  up  by 
the  civil  authorities  the  better.  I  believe  all  sorts  of  offenses  which  in  any 
way  constitute  civil  offenses  should  not  be  ignored,  hut  should  be  taken  notice 
of  as  any  other  good  citizen  takes  notice  of  them,  but  not  in  any  way  taken  up 
by  the  college  authorities  for  the  purpose  of  college  discipline.  1  leave  purposely 
the  relation  of  the  students  with  each  other  and  with  the  faculty  in  a  social  way 
to  them,  and  after  an  experiment  for  two  years  it  seems  to  be  e.vtremely  suc- 
cessful in  solving  the  difiiculties  that  have  arisen  in  that  way.  We  do  not  give 
up  our  authority  as  regards  offenses,  if  thei-e  he  offetises  against  the  edu- 
cational orders  and  discii»line  of  the  institution.  And  we  have  disi>osed  of  the 
civil  affairs  as  I  have  already  told  you.  lUit  with  relation  to  the  student 
affairs  we  have  established  a  council  called  the  university  coimcil,  composed  of 
three  seniors  and  two  juniors  and  four  memhers  of  the  faculty.  The  fac- 
ulty memhers  are  elected  by  the  faculty,  and  the  two  juniors  who  are  elected 
serve  through  both  their  junior  and  senior  years,  and  thus  there  are  always 
two  experienced  student  mend)ers  of  the  council.  At  the  beginning  of  the 
senior  year  the  seniors  elect  a  third  memher  and  the  juniors  elect  tluMr  two 
new  memhers.  All  affairs  that  seem  to  need  attention,  not  necessarily  of 
discii)line,  for  the  uiilinilding  of  the  institution  or  the  furthering  of  student 
interest  or  the  general  furthering  of  university  interests  in  the  public,  and  with 
the  State  or  the  <'onsideration  of  matters  which  really  need  attention  in  the  way 
of  disciiiline,  but  are  not  stri<-tly  rel.-ited  to  the  educational  affairs  of  the  in- 
stitution, are  dealt  with  by  this  council.  In  several  instances  the  council  itself — 
that  is,  the  student  i)ortion  of  the  (oniuil  has  brought  up  to  the  whole  council 
matters  which  needed  correction  in  the  student  body.  I  do  not  think  that  the 
general  body  of  students  feels  in  any  way  that  it  is  watched  hy  the  council,  or 
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tliMt  tlio  council  proaclios  too  imiili.  It  docs  not  often  preach.  The  college 
nuH'tiui;  is  called  and  the  tacnlt.v  arc  excused,  and  some  nieniber  or  mcniliers 
of  the  student  council  make  little  speeches  on  matters  of  f?eneral  interest,  th(! 
care  of  college  property,  the  appearance  of  students  in  public  or  in  neighboring 
towns,  or  in  the  matter  of  social  entertainments,  in  siidi  a  way  that  we  have 
been  almost  entirely  relieved  for  the  last  four  years  (if  any  kind  of  ditticulties 
arising  lietween  the  classes  or  between  tlie  fraleruitii's  nr  lietween  students  and 
faculty.  I  can  not  say  that  our  system  would  satisfy  any  other  institution.  1 
do  not  know  that  it  would.  lUit  as  far  as  pussihie  1  li.-ive  tried  to  keep  the  three 
relationships  of  the  student  sei)arate.  and  I  hope  that  time  will  establish 
customs  which  seem  to  be  growing,  so  that  we  shall  l»e  free  from  the  real  ditli- 
culties  of  discipline. 

J.  C.  Hardv,  of  Mississipiii.  The  first  thing  that  I  think  we  ought  to  get  before 
the  student  body  is  the  correct  view  of  the  whole  relationship — what  the  college 
Is  for.  We  make  it  very  clear  to  ovu'  student  body  that  the  college  is  for  them, 
provided  they  behave  themselves  and  take  advantage  of  it  :  that  tlie  faculty, 
president,  equipment,  and  (>verythiug  exists  for  the  student,  and  that  therefore 
any  retiuirement  that  is  made  is  not  for  the  benefit  of  the  ] (resident  or  for  the 
benetit  of  the  faculty  or  of  the  college  authorities,  but  for  the  benetit  of  the 
student  body,  and  that  the  college  does  not  need  him,  but  he  needs  the  college; 
that  the  college  was  established  by  the  legislature  of  the  State  for  the  purpose 
of  giving  opportunities  to  the  young  men  of  coming  there  and  etpiipping  them- 
selves for  life,  and  tliat  the  college  has  all  the  students  it  cares  to  have  unless 
the  student  Wiints  to  come  and  take  advanta,ge  and  get  the  benetit  of  tlie  work 
that  the  college  is  doing.  I  consider  that  the  correct  jioint  of  view  of  the  pur- 
pose of  the  student's  life  and  why  he  is  there,  and  that  it  is  essential  to  correct 
discipline.  It  brings  out  the  idea  tiiat  was  mentioned  of  a  student  having  a 
I'urpose  in  coming  to  college,  and  that  very  puriiose  soliering  hini  and  bringing 
him  to  decent  living. 

Another  thing  is  the  (luestion  of  citizenship.  There  is  no  transformation  that 
comes  over  a  young  man  simitly  because  he  becomes  a  college  student  or  any 
requirement  that  lie  should  act  differently  from  any])ody  else  on  the  trains  or 
elsewhere,  and  I  think  by  presenting  that  point  and  keeping  it  constantly  before 
the  student,  but  in  a  common-sense  way,  the  student  will  lose  sight  of  the  old 
stories  that  used  to  be  told  of  how  their  fathers  and  grandfathers  and  uncles 
went  off  to  college  when  few  men  went  to  college,  and  how  they  used  to  paint 
the  town  red  and  do  a  thousand  different  things.  That  is  all  being  eliminated 
from  college  life,  because  students  are  beccaning  so  connnon  that  they  can  afford 
to  act  like  other  people.  AVe  emphasize  the  point  that  the  college  is  not  only  a 
preparation  for  life,  but  that  the  college  is  life;  that  every  principle  of  life, 
every  principle  of  decent  living  and  decent  citizenship  that  is  in  life  is  in  that 
college.  The  man  who  is  decent  there  is  going  to  be  decent  outside,  and  the  man 
who  is  not  decent  in  college  is  not  going  to  be  decent  outside. 

The  colleges  of  the  country  are  concerned  in  having  a  high-toned  moral  senti- 
ment in  the  student  body,  and  that  can  be  done  only  b.v  making  it  understood 
that  no  young  man  can  live  in  the  college  or  can  stay  in  the  college  unless  headed 
in  the  right  direction.  I  am  trying  to  hold  in  mind,  as  president  of  our  insti- 
tution, the  tendency  of  every  boy,  as  to  whether  he  is  going  in  the  right  direction 
or  the  wrong  direction.  I  classify  every  student  that  comes  under  my  direction. 
As  I  step  on  the  platform  at  chapel  exercises,  I  can  tell  you  whether  a  student 
is  going  in  the  right  or  wrong  direction. 

We  do  not  have  student  control  and  \\e  do  not  have  faculty  control  when  it 
comes  to  discipline.     I  do  not  believe  in  letting  a  question  come  to  an  issue.     If 
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you  soe  a  boy  i^oing  wroiij;  .iiid  yoii  can  not  i^t't  liiiu  rij^lit.  inako  liiin  leave 
i-oUege.  We  cut  off  and  trim  down,  so  that  it  is  hardly  ever  necessary  tbat  a 
case  should  he  dealt  with  in  a  formal  way.  and  in  this  manner  we  try  to  build 
up  the  correct  public  sentiment  in  the  college.  That  is  the  main  thing  after  all. 
It  is  the  correct  public  sentiment  in  the  ci>llej,'e  that  dominates  the  coUej^e.  I 
would  not  give  a  copper  cent  to  keep  any  boy  from  doing  this  and  that  and  the 
other  simply  by  authority.  But  you  want  to  get  into  him  those  fundamental 
princiiiles  and  those  high  ideals  of  citizenship  that  will  dominate  the  school, 
and  the  school  just  governs  itself,  because  there  are  certain  ideals  you  have  got 
into  the  student  body  that  the  boy  will  not  dare  to  offend  against.  When  you 
get  the  stiident  body  to  that  point,  then  any  correct  discipline  will  carry  with  it 
the  indorsement  of  the  student  body. 

I  think  the  next  thing  essential  to  discipline  is  sympathy  and  opeimess  on  the 
part  of  the  college.  The  student  body  nuist  always  realize  tbat  those  in  au- 
thority are  not  seeking  to  find  this  and  tbat  and  the  other,  but  that  the  presi- 
dent of  the  college,  if  he  is  clothed  with  authority  to  administer  discipline,  is 
in  sympathy  with  the  student  body,  in  sympathy  with  the  very  puri)ose  and 
life  of  the  student,  and  they  nmst  feel  it  at  all  times:  and  in  order  to  do  that 
the  president  must  deal  with  them  only.  Speaking  from  personal  experience. 
I  never  write  home  to  a  pai-ent  criticising  or  finding  fault  with  a  student,  but 
have  asked  the  student  to  come  into  the  office  and  write  home  to  his  family. 
The  boy  must  know  that  you  are  giving  him  a  chance ;  and  when  you  do  that 
and  use  common  sense,  I  think  there  will  be  no  trouble  in  working  out  har- 
monious common  sense  in  the  way  of  discipline. 

E.  B.  Andrews,  of  Nebraska.  There  are  two  or  three  specific  problems  tbat 
have,  not  been  touched  upon  by  either  of  my  predecessors  in  the  discussion,  and 
I  will  say  a  few  words. 

There  is  first  the  very  specific  jirobleni  of  the  college  row.  In  the  university 
where  I  am  they  are  rare,  but  they  bother  me.  and  I  am  frank  to  star,*  that  they 
bother  me  more  than  almost  anything  else.  I  think  tbey  are  a  great  pity,  but 
I  do  not  as  yet  see  just  how  to  right  them.  Of  course  if  a  student  were  hurt. 
I  should  urge  him  to  prosecute,  if  I  could  get  him  to  do  so.  the  man  who  hurt 
him.  Sometimes  a  student  refuses  to  do  this.  I  should  also  use  the  authority 
of  the  institution  to  find  out  who  the  guilty  party  was  and  discipline  him  still 
further.  But  the  knowledge  that  that  can  be  done  does  not  always  helji  t<)  get 
pi'oper  relations  or  la-event  improper  relations  for  a  short  time  between  different 
grades  and  different  gangs  of  men.  In  the  institution  where  I  am  now  the 
temper  is  better  th.in  any  i)lace  in  which  I  ever  served  whei-e  I  could  not  have  an 
audience  room  in  which  1  coidd  get  my  students  together.  The  largest  place  of 
imi^irtance  that  we  have  would  not  hou.se  more  than  one-half  of  the  students  of 
the  university.  This  makes  exhortation  of  any  kind  exceedingly  difficult  and 
brings  about  an  inability  to  impress  noble  principles  upon  the  student  body, 
and  in  the  meantime  our  discipline  troubles  me  at  just  that  point.  The  best 
men  in  the  university  sometimes  forget  themselves  and  engage  in  class  scraps. 
I  do  not  believe  the  difficulties  of  one  institution  ought  to  be  passed  over  to 
another,  or  to  be  blamed  onto  another,  but  every  time  these  difficulties  arise 
with  us  a  few  students  recite  the  fact  that  other  institutions  are  looking  with 
tolerance  upon  the  cane  rushes  and  similar  things,  if  that  is  so.  I  nnist  express 
the  opinion  that  I  have  expressed  in  these  meetings  many  times,  that  I  think  it 
is  a  great  misfortune.  I  do  not  see  how  you  c.in  help  a  regrettable  occurrence 
of  this  sort  if  you  do  not  frown  on  any  sort  of  occurrence  that  is  out  of  order. 
I  lay  down  the  proi>osition  exactly  along  the  line  of  what  has  been  said  before 
me  this  afternoon,  that  a  thing  that  would  lie  looked  upon  as  disreputable  and 
regrettable  in  the  average  town  or  city  is  to  be  looked  upon  as  regrettable  or 
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conteniptiblo  in  the  sreat  body  of  stmlents.  and  if  you  do  that  on  things  in- 
tended to  be  innocent — like  a  cane  rush,  for  instance — if  your  approval  can  be 
sained  in  such  matters  as  that.  I  think  you  will  be  oblij;;ed  to  take  up  more 
serious  ones.  We  have  found  that  the  little  thins  grows  into  the  l)ig  and  more 
regrettable  thing,  into  matters  of  bloodshed  and  very  serious  personal  injury. 
which,  of  course,  after  they  have  occurred,  all  persons  speak  of  as  regrettable 
occurrences.  And  yet  we  have  nevi-r.  where  I  have  been,  forbidden  out  and  out 
that  such  a  thing  as  a  cane  rush  should  be  held.  We  have  never  passed  a  rule 
to  the  effect  that  any  man  who  is  engag«Hl  in  any  such  thing  should  be  expelled 
or  should  be  dealt  with,  and  this  seems  to  be  an  advisable  course.  It  works 
fairly  well.  Many  a  thing  can  be  dealt  with  better  by  teaching  against  it, 
laughing  it  down,  and  calling  it  foolish,  which  it  is.  than  it  can  be  dealt  with 
in  any  other  way. 

Another  thing  is  the  proper  supervision  of  students  in  their  own  residences. 
We  have  im  dormitories,  and  in  the  State  universities  and  schools  generally 
we  do  not  have  such.  If  we  do  have  them,  we  have  them  in  such  numbers 
or  with  such  capacity  as  to  make  it  no  longer  necessary  that  students  shall 
lind  their  residences  here  and  there.  And  I  believe  it  was  understood  the 
other  day  when  this  matter  was  up  in  another  meeting  that  there  is  a  growth 
of  the  fraternity  house.  That  is  certainly  so  with  us.  How  shall  we  deal 
with  students  in  fraternal  and  sorority  houses'.'  They  generally  behave.  I 
think  in  few  fraternity  houses  there  is  drinking,  which  is  to  be  deplored.  I 
think  all  drinking  is  to  be  deplore<l,  but  what  I  mean  is  that  sometimes  there 
is  a  drinking  bout.  We  try  to  get  the  resident  members  of  the  fraternities  to 
intercede  and  bring  infiuence  in  oi'der  to  stop  the  practice,  and  sometimes  they 
succeed  and  sometimes  they  do  jiot.  In  all  the  places  where  I  have  ever  had 
to  do  with  the  management  of  students  I  have  often  gotten  the  resident  mem- 
bers of  the  fraternity  or  graduate  memi)ers.  even  if  I  have  to  call  them  in  from 
a  residence  elsewhere,  to  deal  with  their  members  and  conferees  in  their  fra- 
ternities who  were  undergraduates.  Even  this  with  us  has  not  in  all  cases 
made  it  exactly  right.  In  some  of  these  houses  some  people  do  not  study  as 
they  ought  to.  and  take  up  more  time  in  other  things  than  they  should.  These 
things  are  not  serious  inconveniences,  but  they  are  troubles,  after  all,  of  a 
certain  kind.  But  the  worst  problem,  and  I  wish  I  could  believe  it  was  local 
purely,  but  I  am  afraid  it  is  not.  the  worst  problem  is  the  disposition  of  a  few 
students  to  crib,  as  we  call  it.  in  examinations.  Perhaps  that  is  the  worst 
fault  of  American  colleges  to-day.  It  is  with  us  a  considerable  evil.  I  do  not 
think  from  what  I  have  heard  that  it  is  worse  with  us  than  at  other  institu- 
tions of  learning,  but  this  trouble  exists  with  us,  and  I  do  not  for  my  part  see 
just  how  to  reach  it.  I  can  not  think  that  in  any  considerable  number  of  the 
institutions  of  this  country  it  would  be  wise  to  leave  the  supervision  of  exami- 
nations to  the  students.  I  do  not  know  whether  it  impressed  other  gentlemen 
as  it  did  me  when  Dean  Thornton  of  the  University  of  Virginia  was  speaking 
the  other  day  in  one  of  the  other  meetings  about  the  procedures  that  occurred 
in  that  eminent  institution  in  the  case  of  students  cheating.  The  whole  exami- 
nation is  practically,  so  I  understood  him  to  say,  given  over  to  the  students. 
They  are  supposed  to  be  on  the  watch,  or  at  any  rate  no  other  watch  Is  set 
than  that  which  is  spontaneously  set  by  the  students.  And  I  think  he  said 
explicitly  that  unless  a  student  who  is  charged  with  cribl)ing  could  make  his 
fellow-students  believe  he  was  innocent  he  left  the  institution  and  never  came 
back,  and  not  only  so,  l)ut  the  ill  repute  of  this  followed  him  through  life,  and 
that  it  was  equivalent  practically — though  it  was  not  his  illustration,  but  my 
own  thought— to  being  drunnned  out  of  the  army,  out  of  his  regiment,  or  cnit 
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of  his  (•ori>s.  for  (Insertion  or  cowardict'  on  the  tield  of  battle.  I  do  not  know 
whether  other  iieoi)le  were  aflfected  the  same  way  I  was.  I  said  tliat  it  was  a 
liardship:  that  it  is  ahsohite  injustice.  If  I  lived  in  Virginia  and  had  a  son 
that  was  sent  away  in  that  manner  and  crucified  for  life  and  no  trial  was  jiiven 
him  except  that  which  would  be  instituted  by  his  fellow-students  I  would  do 
somethinj,'.  I  would  seek  redress  for  my  offspring  if  I  could.  If  the  laws  of 
the  State  enabled  me  to  get  it,  I  certainly  would  get  it.  I  can  not  think  of  any- 
thing more  unjust.  It  may  work  very  felicitously.  It  may  save  responsil)ility 
and  trouble  for  the  administration.  But  I  am  one  of  those  who  believe  that 
the  administration  of  the  university  ought  to  deal  with  all  of  those  things,  and 
that  there  ought  to  be  strength  enough  and  method  enough  in  the  administration 
of  any  university  to  oversee  the  examinations  that  are  officially  set,  and  that 
every  resoiu-ce  of  the  university  ought  to  be  brought  to  bear  to  see  that  the 
examination  is  fair,  and  that  it  is  actually  taken.  The  marks  that  are  gained 
on  a  larg<'  part  of  the  examinations  are  of  monetary  value  when  a  man  gradu- 
ates, and  how  terrible  a  thing  it  is  that  a  man  shall  get  by  cheating  a  chance 
to  earn  a  salary  which  but  for  his  cheating  a  fellow-graduate  might  have  been 
able  to  earn  in  bis  place,  and  he  earns  the  money  without  deserving  to  earn  it. 
Such  cases  as  that  are  rather  rare,  but  such  cases  might  arise  if  we  do  not 
properly  supervise  our  examinations.  We  have  made  some  effort  in  the 
I'ni versify  of  Neltraska  to  check  this  evil,  and  with  considerable  success.  A 
numlier  of  students  since  I  went  there  have  been  sent  away  for  participation 
in  this  great  crime.  I  always  try  to  explain  that  it  involves  the  crime  of  lying. 
If  it  is  the  usual  written  examination,  he  has  to  write  only  that  which  he  has 
found  out  l>y  his  books  in  a  proper  manner  and  not  take  from  anybody  else 
there  and  write  down  matter  which  he  has  gathered  out  of  a  book  and  made 
notes  of  on  his  cuff  and  that  does  not  properly  represent  his  own  mind.  And, 
further,  he  is  obtaining  a  credit  to  which  he  has  no  strict  moral  right.  There 
is.  therefore,  all  of  the  moral  turpitude  of  lying  and  bad  faith. 

All  of  our  men  who  graduate  in  technical  departments  can  have  occupation 
the  very  next  day  after  they  get  their  diploma  if  they  are  willing  to  take  it. 
Civil  engineers  have  that  chance,  mechanical  engineers  have  that  chance,  elec- 
trical engineers  have  that  chance,  and  graduates  in  agriculture  have  that 
chance,  and  I  for  my  pai-t  feel  that  no  man  ought  to  steal  his  way  to  that 
degree,  but  that  if  he  gets  a  certain  salary  he  ought  to  earn  it.  Of  course 
it  is  easy  to  say  that  probably  even  if  a  man  does  cril»  now  and  then  he  earns 
his  degree.  I  think  he  ought  to  earn  it  entirely.  I  should  feel  wicked  if  I 
had  any  p;u-t  in  letting  a  man  secure  a  degree  in  any  institution  of  learning 
where  I  was  placed  unless  I  felt  that  he  earned  every  particle  of  the  credit 
brought  by  that  degree. 

These  are  the  three  si)ecific  problems.  Mr.  Chairman,  that  have  come  to  me 
as  I  have  listened  to  these  interesting  and  valuable  remarks,  based  upon  such 
experience  as  I  have  had. 

W.  O.  Thompson.  I  should  like  to  say  a  word  or  two  in  view  of  my  i)aper 
and  the  subsequent  remarks,  and  I  desire  to  address  my.self  specifically  to  two 
or  three  things  which  Chancellor  Andrews  has  brought  out.  For  instance,  the 
class  contests.  I  do  not  want  any  inference  that  we  do  not  have  such  things 
in  Ohio.  We  have  them  every  year.  I  think  it  can  be  said  honestly  that  we 
had  the  best  class  rush  in  America  this  year.  We  open  our  schools  for  regis- 
tration of  the  students  on  Tuesday.  We  have  the  machinery  so  we  can  reg- 
ister l.rifid  students,  who  are  installed  regularly.  On  Wednesday  we  deal  with 
the  irregulars.  Then  cnmes  the  day  with  a  clean  card,  and  the  V.  M.  C.  A. 
always  give  a  reception  on  Fiiday  night.  On  Friday  at  4.:!(»  the  rush  is  on. 
I  can  not  go  into  all  the  details,  but  I  liave  put  the  proposition  to  the  student 
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body  in  this  way:  That  a  conti'st  iK'twccii  classos  is  just  as  fair  as  a  contest 
between  football  I'Icvens.  providod  it  is  a  fair,  s(|uare,  and  manly  contest,  and 
under  no  other  terms  would  I  lie  satisfied.  Now,  I  do  not  want  any  college 
ruslies.  but  if  we  are  fioinjj;  to  have  this  sort  of  thinj;  we  will  do  it  just  as 
reputably  as  a  football  team  in  its  contest  with  another  team.  They  have 
agi'eed  to  that.  Now  they  come  in  to  me  the  very  first  day  and  say,  "  Mr. 
President,  the  di.stance  is  measured  off  and  everything  gotten  ready,"  and  I 
go  out  in  the  field  at  the  api)ointed  time  and  take  charge  of  it,  and  when  the 
whistle  blows  the  rush  stops.  The  truth  is  I  have  taken  seventeen-twentieths 
of  the  glory  out  of  it,  and  nobody  goes  intct  it  unless  he  wants  to  do  so,  and  the 
result  is  that  they  can  not  get  anything  like  0  per  cent  of  the  students  to  en- 
gage in  it.  I  can  not  go  into  the  details  of  that  now,  but  it  is  recognized  that 
"  Prexy  "'  has  the  situation  in  his  hands.  For  instance,  they  have  got  a  cane 
and  they  have  got  a  certain  distance,  and  I  go  out  in  the  middle  of  tlie  fi(>ld. 
They  are  already  in  their  place.  When  I  give  the  signal,  they  start.  We  had 
over  5,000  people  come  up  to  see  the  rush  last  fall,  and  they  came  in  auto- 
mobiles and  carriages  and  everything  else. 

Now,  the  truth  is  that  these  fellows  respect  me  in  that  situation.  I  have  the 
assigmnent  of  rooms.  Whenever  an  executive  order  goes  out  it  has  got  to 
be  obeyed,  and  if  a  fellow  does  not  obey  he  will  go  from  the  college  (juickly. 
One  rule  is  tliat  no  meeting  can  lie  held  in  any  university  room  without  the 
consent  of  the  president.  So  if  1  assign  the  sophomores  a  room  they  can  have 
it,  and  anybody  disturbing  that  nleeting  will  have  to  get  out  of  the  university. 
If  any  university  organization  wants  a  room.  I  will  say  to  them,  "  T  will  be 
glad  to  acconnnodate  .vou  provided  somebody  has  not  been  here  before  and 
got  the  same  acconunodation,  but  you  must  never  interfere  with  anybod.v  else." 
The  result  is  that  we  do  not  have  any  kidnaitping  business.  I  have  never  had 
any  disorder  with  that  sort  of  thing.  Now.  I  use  tliat  simply  to  illustrate  that 
I  believe  iu  the  administrative  principle.  They  would  not  think  of  having 
anybody  else  as  referee  and  would  not  think  of  doing  anything  until  they  got 
Prexy's  consent.     So  much  for  that. 

I  will  give  you  an  illustration  of  another  matter.  I  have  never  revised  a 
decision  since  I  have  lieen  a  college  president,  and  what  is  more,  I  never  will.- 
I  am  very  slow  to  make  them,  but  when  they  are  made  they  are  made.  A  few 
years  ago  our  glee  club  went  to  Marysville ;  a  reception  was  given  them,  and 
about  1  o'clock  in  the  morning  they  got  home  drunk.  That  was  about  five 
years  ago,  or  six.  I  had  liappened  to  come  to  Washington  at  the  time.  As 
soon  as  I  i-eturned  to  Columbus  I  went  up  to  Marysville  and  saw  the  register 
of  tlie  names  of  the  students  that  had  stopped  there.  I  sent  for  these  young 
men  to  come  in  and  see  me.  I  told  them  that  I  had  not  read  a  paper.  I  said : 
"  I  want  you  to  tell  me  of  your  own  free  will  just  what  happened  as  far  a.s  you 
are  willing,  but  I  do  not  want  you  to  incriminate  yourselves."  Everyone  ad- 
mitted the  truth.  I  sent  a  second  notice,  saying :  "  Now,  I  want  you  to  come 
in  a  second  time,  to  show  why  you  should  not  be  suspended  from  this  university." 
Every  man  came  in.  They  went  over  the  thing,  and  every  last  one  of  those 
fellows  went  out  of  college.  They  went  out  until  the  next  June.  Several  of 
those  boys  came  back  and  graduated,  and  are  the  warmest  personal  friends  I 
have  in  tlie  State  of  Ohio  to-day.  I  never  have  suspended  a  student  from  the 
university  who  did  not  first  say  that  he  ought  to  be  suspended.  I  stand 
toward  a  student  disorder  just  exactly  as  I  would  stand  toward  a  disorder 
if  I  was  President  of  the  United  States.  I  say:  "Tlie  hiw  has  got  to  be  main- 
tained, and  you  get  right  out  of  here.  If  you  want  to  have  a  class  rush,  you 
can  not  have  one  if  it  is  disorderly,  and  whenever  you  are  disorderly  and 
that  fact  comes  to  my  knowledge  you  will  get  out  of  this   institution   right 
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tliere  and  then."  Ami  T  issiio  the  order.  I  believe  in  the  sui)reuiacy  of  the 
law  there.  The  State  universities  and  ai^riciiltural  colleges  stand  under  the 
law  of  tlie  I'nited  States  as  democratic  institutions  in  which  the  supremacy 
i>r  liie  law  is  to  he  regarded.  I  have  never  suspended  a  student  when  I  was 
angry  in  my  life.  I  liave  never  disciplined  a  student  until  he  was  brought 
lace  In  lace  witli  me  and  stdod  in  the  presence  of  his  fellows,  and  the  result 
of  that  is  Ihat  lliey  Icnow  if  anything  goes  wrong  with  a  student  I  wish  to  see 
justice  d(inr.  1  would  miss  any  important  engagement  in  this  country  if  the 
question  (if  a  student's  welfare  were  at  stake.  I  want  the  students  to  feel 
Ihat  if  tliey  get  up  to  the  i)resident  they  will  have  a  sipiare  deal.  After  all, 
we  have  got  to  administer  these  great  trusts  as  men.  anil  I  would  not.  if  my 
honor,  my  integrity,  my  truthfulness,  were  impugned,  in  an  institution,  be  presi- 
dent twenty-four  hours.  I  Itelieve  this  whole  (juestion  of  college  administration 
and  discipline  is  solved  when  you  le:id  a  fellow  to  come  right  to  you  and  do 
the  right  thing,  although  you  have  to  susjiend  him  from  college. 

The  other  day  a  man  called  me  up  altout  the  employment  of  a  certain  young 
man.  1  informed  him  that  he  was  all  right:  that  I  had  suspended  him  from 
the  college,  but  that  I  would  guarantee  him  now.  He  said:  "That  is  a  curi- 
t)us  remark,  but  I  will  take  him."  The  boy  knows  that  I  stand  by  him.  I 
tell  you  there  is  a  nnghty  saving  power  in  the  spirit  of  ju-stice.  dealing  fairly 
and  squarely  in  these  propositions.  What  I  despise  of  all  the  things  in  some 
of  these  i)laces  is  the  disposition  to  cover  things  up  and  get  away  from  them 

In  that  matter  of  examinations  1  have  suspended  a  number  of  men  from  the 
university,  and  I  have  never  failed  to  susjiend  a  man  for  the  remainder  of  the 
year.  1  face  him  witli  it  and  ask  him  to  present  the  situation,  and  if  he  is 
guilty  of  that  sort  of  thing  out  of  college  he  goes.  There  is  no  other  penalty. 
He  understands  that  when  the  time  lias  expired  he  has  served  his  penalty 
and  that  he  is  free  again  to  come  back  just  as  he  came  in  originally,  and  without 
any  discrinnnatiou  whatever. 

I'i.  B.  Andrews.  May  I  say  just  one  word  as  to  the  official  rush?  I  wish  I 
could  see  some  merit  in  it.  On  the  other  hand.  I  can  not  see  it  at  all.  Such  a 
thing  with  the  students  I  have  to  deal  with  I  know  would  work  evil.  I  can  not 
see  how  it  can  fail  to  work  evil  at  the  Ohio  University  or  any  other  place.  And 
I  have  n(>ver  in  all  my  life  heard,  outside  of  college  communities — and  we  are 
talking  of  the  civic  adndnistration  of  college  people — I  have  never  heard  of 
anything  of  that  sort  taking  place,  at  least  not  as  a  regular  thing.  It  is  always 
a  spontaneous  outburst:  it  is  unpremeditated,  and  so  is  not  the  thing  I'resident 
'I'liomitson  is  talking  about.  I  think  in  all  the  companies  ot  stutlents  that  1 
have  been  associated  with  the  otlicinl  rush  would  lead  right  straight  liack  to 
barbarism. 

K.  ('.  Babcock.  of  Ai-i/.ona.  I  have  bad  cxiKTiciicc  with  two  institutions,  and 
at  one  it  terminated  in  a  row.  'I'lie  other  was  at  the  University  of  California, 
where  tliey  had  a  barbarous  night  rush.  They  had  an  otticial  rush  one  year. 
.\fter  that  the  faculty  smashed  the  whole  business. 

The  CiiAiRMA.N.  President  Thompson,  how  do  you  take  care  of  tilings  when  ycm 
;ire  not  there?     Do  you  have  a  faculty  system  or  a  system  of  proctors? 

W.  O.  Thompson.  As  far  as  taking  car»>  of  things  is  concerned.  I  think  I  am 
always  there.  At  least  my  insi»irational  jireseiice.  I  am  rarely  absent.  This 
Is  the  longest  absence  this  entire  year  for  me  at  any  one  time.  I  stick  jiretty 
close  to  the  m.achine.  But  in  temporary  absence  I  appoint  the  dean,  who  will 
have  (barge,  and  whatever  be  s:iys  will  go.  .\li  of  the  other  details  are  in  the 
hands  cf  tlic  cxrciitivc  <lcrk. 

Thereupon  the  section  adjourned  for  the  day. 
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K.  C.  Kiihcdck.  of  ArizoiiM.  prt'sciiti-d  tlic  following'  p.-ipcr: 

The  Land-Grant  Colleges  and  Normal  Schools. 

For  the  purposes  of  this  discussion,  normal  sohools  must  be  differentiated  into 
two  classes— the  citv  normal  school.  i>r«'parinj;  teachers  for  urban  conditions, 
and  those  norni:il  schools,  liy  far  the  gre.-iter  number,  which  i)re]iare  the  teachers 
for  the  schools  of  the  small  town.  villaf,'e.  and  rural  conuuunity.  The  land- 
«rant  colleges  can  not.  in  the  nature  of  the  case,  expect  to  intlnence  very  power- 
fully, on  tiie  ajrricidtnral  side,  such  normal  schools  as  those  in  New  Voric  City. 
Cook  Countv.  111.,  or  San  Francisco.  Cal.  lint  in  the  case  of  schools  like  Cort- 
land and  Onconta.  X.  Y.  :  IMatteville.  Wis.:  St.  Cloud.  ^Finn.  :  Creeley.  Colo.,  and 
Chico  and  San  .lose.  Cal..  very  nuich  that  will  be  vitally  and  permanently  profit- 
able can  and  must  lie  done.  Just  what  should  be  undertaken,  and  just  how  to 
l)roceed  in  this  period  of  transition  to  a  deeper  and  more  scientific  interest  in 
country  Industrial  life,  are  <|Uestions  which  nuist  be  settled  slowly  by  a  combina- 
tion of  common  sense,  a  little  pedajiofiy — not  too  nuich — and  a  jrreat  deal  of 
thoughtful,  painstaking',  jiatient  experimentation.  Some  suggestions  are  cer 
tainiv  oiii)ortune  at  this  time. 

Under  i)ressure  of  circumstances,  under  stress  of  scant  means,  under  the  in- 
cubus of  cocksureness  on  the  p:irt  of  those  method-ists  who  have  solved  all  the 
educational  in-oblcms  of  life,  death,  resurrection,  and  the  world  to  come,  the 
children  of  the  rural  school,  of  the  suburban  residential  comnnniity.  and  of  the 
crowded  sections  of  great  industrial  cities,  are  all  treated  to  substantially  the 
same  medicine.  All  ignorance  and  all  lack  of  interest  look  pretty  nnich  alike 
to  the  teacher  narrowly  trained  in  the  still  pervasive  pedagogic  notions  as  to 
i-ight  methods  and  time's  in  arithmetic,  reading,  geography,  and  history.  A  cer- 
tain New  Fngland  ])reacher  of  a  by-gone  day  was  ;isked  how  he  had  managed  to 
bring  u])  a  family  of  ten  children  on  the  unprincely  sal.-iry  of  .$-l(M).  His  reply 
was  that  he  found  out  the  food  the  children  did  not  like,  and  gave  them  lots  of 
it.  In  the  rural  schools  this  ])rinciple  has  been  applied  all  too  consistently,  and 
the  chief  marvel  is  that  more  men  and  women  have  not  been  spoiled  in  the  mak- 
ing. Thirty  years  ago,  and  perhaiis  last  year,  graduates  of  the  best  normal 
schools  of  New  York  taught  in  the  small  villages  of  that  State,  with  a  serene 
and  blessed  indifference  to  nearly  everything  which  distinguished  ccnrntry  life 
from  city  life.  Of  course  the  principles  of  mathematics  and  of  good  English 
are  the  same  everywhere,  and  there  is  no  short  toll  ro.-id  to  the  knowledge  of 
them.  But  no  one' familiar  with  the  conditions  of  country  schools  .and  of  grade 
schools  in  the  cities  for  that  matter  will  attempt  seriously  to  controvert  the 
statement  that  there  is  lamentable  waste  of  time  and  en(>rgy  in  all  the  primary 
and  intermediate  work.  Great  accilinulations  of  material  are  unutilized  for 
educational  purposes  in  the  country  schools. 

It  is  clear  that  there  Is  a  strong  tendency  in  recent  years  to  raise  higher 
and  ever  higher  the  standards  of  requirements  for  teachers'  certificates.  The 
high  schools  want  teac-hers  who  are  college  graduates.  Grade  school  otticers. 
backed  in  some  States  by  statutes,  require  graduation  from  a  college  or  norinal 
school  as  an  element  in  the  (lualifications  of  their  teachers.  All  this  is  good 
and  praiseworthy,  but  it  does  not  seem  likely  to  remedy  all  the  ills  which 
might  be  ranked" as  major.  Those  who  are  interested  in  raising  the  standards 
of  living  in  the  country,  who  want  to  increase  the  prosperity,  deepen  the  con- 
tentment, and  cement  "the  attachment  of  country  boys  and  girls  to  the  life  of 
the  farm  may  well  consider  the  normal  schools  as  an  open  door  into  which 
they  may  enter  with  missionary  zeal  to  preach  to.  convert,  and  insiiire  those 
who  sit  "in  darkness.  If  the  children  of  this  generation  are  to  be  kindled  into 
real  enthusiasm  for  the  wonders  and  possi])ilities  of  their  surroundings,  if  the 
drudgery  of  their  dailv  routine  is  to  be  enlivened  by  a  vision  of  the  past  and 
present  "processes  of  nature,  it  must  be  done  by  l>etter  teaching  in  the  lower 
schools,  by  teachers  who  have  knowledge  and  fire  to  be  passed  on  to  their 
pupils. '  To  this  end  the  land-granf  colleges  and  the  State  universities  must 
cooperate  with  the  normal  schools — compel  some  of  them  if  need  be — to  pre- 
pare teachers  far  more  etfeetively  for  instruction  in  the  rural  and  village 
schools.  Some  of  the  normal  schools  have  already  gone  far  to  meet  the  legiti- 
mate demands  for  teachers  prepared  for  the  organization  of  courses  In  manual 
training— for  example,  the  Cook  County  Normal  Sc-hool.  Here  and  there  a 
strong  school  like  the  San  Jose  Normal  School  in  California  offers  a  course  in 
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clouientarv  asricxiltni-e.  but  oven  this  is  not  required  of  any  particular  class. 
However,  with  all  these  jiaius.  scarcely  more  than  a  beginning'  has  lieen  made. 
MtM-o  knowledge  of  facts  and  methods  will  not  suffice,  since  the  aim  of  the 
reforms  or  ciianges  under  discussion  is  not  so  nuich  addition  to  the  already 
crowded  currirulnm  of  the  public  school,  as  it  is  an  attitude  of  mind  which  will 
enable  the  teacher  and  pupils  alike  to  understand  and  sympathize  with  the 
condilions  under  which  such  a  vast  numl)er  must  live  and  move  and  have  their 
l)eing.  Since  the  object  is  the  interi)ret:ition  of  known  facts,  the  infusion  of 
inter"est  into  what  h:is  been  l)ut  half  known  and  wholly  unappreciated,  knowl- 
edge of  how  to  manipulate  the  material  at  hand,  how  to  correlate  its  sections, 
iiow  to  vivify  it.  becomes  of  cardinal  importance,  and  right  here  the  function 
of  the  normal  school  gains  new  significance.  The  normal  schools  must  serve 
.•:s  educational  transformers.  The  colleges  and  universities  at  this  stage  of 
the  game  are  like  great  dynamos,  furnishing  scientific  information  and  training 
i'nd  generating  interest  in  the  subjects  to  be  taught.  The  normal  schools  must 
lake  this  i»owerful.  high-tension  current  and  reduce  it  to  such  form  that  it 
may  I»e  safely  and  continually  used  by  the  millions  with  profit  and  cunndative 
satisfaction.  "  The  l;ind-grant  colleges  may  apply  their  knowledge  directly,  as 
at  ("ornell  University  and  Iowa  State  College,  through  farmers'  institutes,  pub- 
lications, and  corresi)ondence.  and  short  sessions  on  an  untechnical  basis.  In 
this  way  many  adults  of  the  present  day  may  be  reached,  but  the  process  viewed 
as  a  reforniati\e  measure  is  unsatisfactory — a  palliative  rather  than  a  cm-e. 
To  change  the  figure,  it  is  but  setting  a  few  grafts  well  out  on  the  limbs  of  a 
mature  tree  from  which  will  come  some  improved  fruit ;  while  what  is  really 
needed  is  an  early  graft  of  the  sapling,  so  that  all  its  fruit  shall  be  good,  so 
that  all  the  sap  from  the  common  earth  and  all  the  forces  from  the  common 
air  shall  go  to  make  fair  and  luscious  fruit,  not  small,  sour,  scrubby,  useless 
apples  or  grapes. 

Cooperation  of  the  land-grant  colleges  and  the  normal  schools  in  this  high 
endeavor  has  hardly  begun.  The  initiative  must  certainly  come  from  the  college 
side,  where  the  need  is  most  appreciated  and  where  the  knowledge  is 'ready  for 
transformation  and  transnnssion.  Assmning  that  these  colleges  are  preiiared, 
l<y  their  courses  in  the  sciences  and  arts  most  applicable  to  country  life,  by 
their  lectures  within  their  own  walls  or  in  extension  lectures,  and  through  the 
workers  in  connection  with  the  experiment  stations,  to  furnish  the  teachers  of 
teachers  with  e<pu])nient  for  their  work,  what  may  be  asked  of  the  normal 
schools'/  First,  and  most  fundamentally,  that  they  impress  upon  those  whom 
they  graduate  the  ncn-essity  of  adapting  the  work  in  English.  es])ecially  in  com- 
position, all  through  the  grades,  to  the  facts,  experiences,  and  ideals  of  the  real 
and  enlarging  life  ()f  the  child  in  the  conununity — less  imitation  of  the  stilted 
language  of  the  readers  and  the  literature  prescribed  and  more  of  the  natural 
expression  of  the  thoughts  that  projierly  fill  a  boy's  mind :  less  of  "  Snow- 
liound  "  and  "Planting  the  Apple  Tree"  for  i»upils  in  southern  California,  and 
more  of  the  jilanting  and  care  of  an  orange  orchard,  or  the  ways  of  getting  and 
using  water  for  irrigation.  Second,  that  the  work  in  nature  study  be  enlarged 
and  steadied,  relieved  of  the  air  of  sentiment  which  too  often  envelops  it.  and 
turned  si)ecifically  in  the  direction  of  agriculture  in  those  schools  which  train 
largely  for  noniu-l)an  schools— the  ways  of  brooks,  the  sorting  and  gerndnation 
of  seed,  the  ways  of  animals,  the  meaning  of  temperatures.  The  normal 
schools  may  reasonably  claim  the  active  cooperation  and  assistance  of  the  land- 
grant  colleges  in  this  training  of  teachers.  Courses  of  lectures  could  easily  be 
.-in-anged  in  subjects  related  to  the  topics  just  mentioned  in  such  normal  schools 
.•;s  Oshkosh,  Wis.;  Winona.  Minn.,  and  Charleston.  111.,  by  the  staff  of  the  land- 
gi'ant  colleges  of  those  States:  nor  (mght  tlu'  men  selected  to  give  such  extra- 
iiun-al  com'ses  tt)  be  recpdred  to  give  them  in  addition  to  full  regular  work  in 
their  home  institutions.  Such  courses  should  be  counted  as  )»art  of  the  regular 
duties  of  certain  ])rofessorships.  Short  courses  and  sunnner  courses  may  lie 
made  to  serve  the  same  iiuri)ose.  though  in  such  cases  the  prospective  teacher 
may  be  reqiured  to  go  to  the  lecturer  in  jilace  of  the  lecturer  going  to  him. 

In  view  of  the  new  and  hopeful  demand  for  betterment  of  conditions  of  life 
in  the  country,  it  does  not  .seem  unreason.d)le  to  expect  that  the  day  is  not  dis- 
tant when  teachers  api)lying  for  positions  in  the  villages  and  in  the  countr.v 
will  be  reciuired  to  i)resent  evidence  that  they  have  taken  courses  along  the  lines 
suggested  in  this  paper,  by  which  they  will  l>e  iirei)ared  for  intelligent  stinuda- 
tion  of  enthusiasm  for  the  wholesome  life  of  the  counti-y  in  the  minds  if  those 
who  shall  soon  sh.ipe  the  course  and  sentiment  of  the  vast  agricidtur;il  ])opida- 
tion. 
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W.  .1.  Kurr.  of  I'tali.  jn-t'si'iitod  tlic  rollowiuu'  i).iiK'r: 

TlIK    KkI.ATIONS    ok    TIIK    LaM)-<;KA.NT    ("ol.I.ECiES    TO    TIIK    STATK    T' M  VKHSITIKS. 

From  the  time  of  the  establishment  of  the  land-frrant  coUejies,  the  (luestion 
has  been  ajritated.  in  one  form  or  another,  as  to  the  «'.\tent  and  character  of  the 
fiehl  these  institntions  should  occupy;  the  rehitions  that  should  exist  between 
them  and  other  colleues  and  universiti*'s.  Durinj;  recent  years  tlu'  ]»eople  have 
l>ecome  better  acquainted  with  the  \vt)rii  the  a.i,'ricultural  and  mechanical  col- 
leges are  accomplishini,'  in  iiromotinj:  industrial  education  and  the  develojjment 
of  the  industries  and  resources  of  the  country:  and.  consequently,  then'  is  a 
better  understanding;  refxardinji  the  functions  and  scope  of  these  institutions. 

Even  yet.  however,  there  is  a  diverf^ency  of  opinion  on  these  questions.  In 
some  of  "the  States  there  is  still  an  :i;,'itation  of  the  iiuestion  as  to  wlicther  the 
land-jrrant  colleges  should  be  primarily  or  i-xclusively  trade  si-hools.  their  object 
beint;  to  tr;iin  farmers'  sons  for  the  i)ractical  work  on  the  farm,  and  tradesmen 
in  blacksmitbin^.  carpentering:,  and  other  handicrafts;  or  whether  tluw  should 
be  strictly  educational  institutions  of  coUeue  frrade.  If  the  latter,  should  they 
be  schools  of  agriculture  only,  or  should  their  scoiu-  be  broadened  to  include 
other  courses?  What  jilace  should  these  institutions  occupy  in  the  public  school 
system  of  the  <-ountryV  What  relationship  should  they  bear  to  the  State 
universities? 

That  these  important  questions  are  not  yet  definitely  settled,  and  that  there 
is  no  general  agreement  upon  them,  even  among  educators,  are  conclusions 
justitied  by  the  recent  controversies  in  a  large  number  of  States  about  the  dis- 
tinctive sphei-(>s  (  f  th(>  universities  and  land-grant  colU'ges.  and  the  widt^spread 
agitation,  throughout  the  :Middle  and  Western  States  at  least,  of  the  <iuestion  as 
to  the  policy  that  should  ite  i>ursued  in  the  development  of  the  State  institutions 
of  higher  education.     For  example: 

In  South  Dakota,  last  year,  the  governor,  in  his  message  to  the  State  legisla- 
ture, reprimandetl  the  State  university  for  unduly  emphasizing,  as  he  thought, 
the  work  in  engineering:  and  censured  the  agricultural  college  for  offering 
courses  in  Latin. 

In  North  Dakota,  two  years  ago.  the  governor  reconnnended  to  the  legislature 
that  unn(>cessai-y  duplication  of  courses  in  the  Statt>  university  and  the  agricul- 
tural college  be  avoided,  and  that  •"each  institution  slumld  be  keiit  within  its 
special  sphere." 

In  Iowa,  the  legislature  appointed  conunittees  to  visit  the  different  State 
institutions  for  the  imrpose  of  investigating  their  needs  and  reporting  on  the 
apjiropriations  re(iuired.  The  committee  appointed  to  visit  the  university 
reconnnended  in  its  report  that  the  engint'ering  courses  ottered  in  that  institu- 
tion l)e  discontinued,  and  that  all  engineering  work  be  concentrated  in  the  Col- 
lege of  Agriculture  and  Mechanic  .Vrts.  However,  the  legislature  made  the 
usual  ap])ro]iriation  to  the  university  for  the  maintenance  of  the  engineering 
courses,  and  a  special  appropriation  for  an  engineering  building:  but  api)ointed 
a  connnission  to  consider  the  advisability  of  putting  all  State  educational 
institvitions  under  a  general  board  of  control. 

In  Colorado  a  bill  was  introduced  in  the  legislature  providing  for  the  appoint- 
ment of  a  connnission  to  adjust  the  work  of  the  State  I'niversity.  the  Agricul- 
tural College,  the  State  School  of  Mines,  and  the  State  Normal  School.  The 
introduction  of  this  bill  was  the  result  of  the  agitation  that  had  continued  for  a 
number  of  years  regarding  the  respective  fields  that  these  institutions  should 
occupy  in  the  higher  educational  work  of  that  State. 

In  Utah,  after  a  protracted  struggle  between  the  university  and  the  agricul- 
tural college,  extending  throughout  the  entire  session  of  he  last  legislature, 
over  the  question  of  uniting  these  institutions  or  of  transferring  all  engineering 
courses  from  the  college  to  the  university,  a  bill  was  finally  passed  providing  for 
the  appointment  of  a  commission  to  investigate  the  (luestion  of  college  and  uni- 
versity work,  and  to  report,  with  reconnnendations.  to  the  next  legislature. 

For*  a  number  of  years  the  people  of  Montana  were  agitating  the  (piestion  of 
the  advisability  of  consolidating  the  university,  the  mining  school,  and  the 
agricultural  college.  In  ir»()2.  under  the  authority  of  the  legislative  assembly, 
the  State  board  of  education  carefully  investigated  the  work  of  these  institu- 
tions and  the  conditions  relating  thereto,  and  by  unanimous  vote  "  declared  that 
it  was  not  feasible  to  attempt  consolidation."  The  governor  in  his  message  to 
the  legislature  in  1903  expressed  the  belief  that  a  further  agitation  of  the  ques- 
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tion  would  aoromplish  no  sood  and  would  "  be  altogether  harmful  to  the  State 
and  detrimental  to  the  c-ause  of  higher  education." 

On  the  other  hand,  in  Idaho,  where  the  land-grant  college  and  the  State  uni- 
versity are  united,  a  strong  effort  was  made  to  secure  the  passage  of  a  hill  sepa- 
rating these  institutions.  While  no  definite  action  was  taken  at  the  last  session 
of  the  legislature,  then'  is  still  a  strong  feeling  among  a  large  number  of  the 
people  of  Idaho  in  favor  of  sei)aratiou. 

In  Wyoming,  al.so.  there  is  talk  of  dividing  the  State  university,  and  maintain- 
ing the  land-grant  college  as  a  scpai-ate  institution. 

In  California  .f;  1 ."(»,((( lO  was  aitproin-iatcd  by  the  last  legislature  for  the  pur- 
chase of  a  farm  to  be  used  in  connection  with  the  work  of  the  agricultural 
college.  Suitable  land,  it  is  said,  can  not  be  secured  in  sufticiently  large  (juan- 
tities  in  the  inunediate  vicinity  of  the  university,  and  advantage  is  taken  of  this 
to  agitate  the  (piestion  as  to  whether  the  land-grant  college  should  not  l)e  sepa- 
rated from  the  university. 

In  some  States,  where  the  land-grant  colleges  are  associated  with  the  State 
universities,  difficulties  have  arisen  over  questions  relating  to  the  rank  of  the 
colleges  or  departments  of  agriculture  and  mechanic  arts  with  the  other  col- 
leges or  departments  of  the  university.  This  was  particularly  true  during  the 
earlier  history  of  these  institutions. 

The  conditions  affecting  the  work  of  the  State  universities  and  the  land-grant 
colleges  are  so  diverse  and  depend  so  largely  upon  local  environment  that  it 
seems  impossible  to  work  out  a  general  plan  that  shall  be  api)licable  throughout 
the  c(mntry.  But  it  should  not  be  impracticable  to  reach  an  agreement  upon 
a  number  of  the  most  important  matters  l)earing  upon  this  (juestion.  In  order 
to  determine  the  relations  that  should  exist  between  these  institutions  it  is  nec- 
essary to  consider,  first,  the  origin  of  State  universities  and  the  objects  in  view 
in  their  establishment:  second,  the  function  and  scope  of  State  universities 
prior  to  ISdi':  third,  the  origin  of  land-grant  colleges  and  the  purposes  of  their 
establishment  :  fourth,  the  concurrent  development  of  State  universities  and 
land-grant  colleges  since  18ti2 :  and.  fifth,  the  present  scope  and  character  of 
these  institutions. 

The  limits  of  this  i)aper  preclude  anything  like  a  complete  discussion  of 
these  (piestions.  As  a  basis  for  the  conclusions  which  are  to  follow,  however,  it 
is  imjiortant  that  brief  reference  be  made  to  at  least  a  few  of  the  leading 
features. 

The  origin  of  the  State  university  dates  back  to  the  famous  ordinance  of  1787 
for  the  government  of  the  Northwest  Territory.  This  ordinance  declared  it  to 
be  the  duty  of  the  nation  to  support  education,  and  I'eserved  two  townships  of 
fiublic  lands  in  each  State  for  the  maintenance  of  seminaries  of  learning.  The 
States  which  were  subsequently  organized  out  of  the  Northwest  Territory  car- 
ried out  the  e<lucational  provision  of  this  ordinance,  and  through  thirty-two 
separate  acts  of  Congress,  passed  largely  during  the  first  half  of  the  last  cen- 
tury, all  of  the  States  west  of  the  ^lississijipi  received  similar  land  grants  for  the 
endowment  of  universities.  I'nder  these  acts  api)roximately  l..")0(t.000  acres  of 
land  were  granted  for  the  endowment  of  in.stitutions  of  higher  education  in 
twenty-two  different  States  ;ind  Territories.  The  purpose  in  view  was  the 
estaiilishmcMit  of  a  university  in  each  State,  under  the  control  of  the  Conmion- 
•wealth,  to  iiromote.  in  the  language  of  the  ordinance  "good  government  and 
the  hai)i)iness  of  mankind."  The  character  of  the  work  contemplated  for  these 
institutions  is  indicated  in  the  provision  of  the  ordinance  which  declares  that 
the  land  granted  should  be  used  for  the  sui)port  of  a  "  Uterarn  iiixtitiitio)!,  to  be 
api)lied  to  the  intended  object  by  the  legislature  of  the  State." 

The  oldest  of  these  State  universities  es1;ililished  under  the  ordinance  is  tne 
University  of  .Michigan,  founded  in  1S:',T.  The  Fniversity  of  :\Iissouri  was  estab- 
lished in  1S4<I.  .-uid  the  Fniversity  of  AVisconsin  in  1S4S.  Most  of  the  other  State 
uni\'ei'sit ies  hiive  been  established  since  isds. 

At  the  time  of  the  passage  of  the  Morrill  land-grant  act  in  1802  the  accepted 
tyi)e  of  higher  education  was  the  fcmr  years"  course  of  the  old  classical  college. 
The  conventional  courses  in  classics,  literature,  and  philosoi)hy  were  the  lead-, 
ing  features  of  college  work.  The  State  universities  were  expected  to  be,  as  it 
was  declared  in  the  organic  act  that  they  should  be.  lUcrary  institutions.  They 
were  cdnfined  for  the  most  p:irt  to  the  traditional  courses  of  the  time,  and 
differed  little,  if  at  all,  from  the  old  classical  institutions. 

During  the  years  inunediately  jtreceding  the  i)assage  of  this  act.  extending 
over  a  period  of  .about  two  dec.-ides.  great  iircigress  was  made  in  th(>  develoi)ment 
of  the  country,  and  there  was  an  increasing  con.seciuent  demand  for  trained  men 
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for  responsiblo  positions  in  the  different  indnstries.  As  stated  by  President 
Diibney.  "  j^reat  railroads  were  to  l>e  l)uilt,  bnt  with  tlu>  exception  of  the  Military 
Academy  at  West  Point,  there  was  no  school  to  train  the  enfjjineers  to  snrvey 
them.  Mines  of  coal  and  iron  were  to  l)e  opened,  but  miners  had  to  be  imported 
to  oi>en  them.  Factories  needed  to  he  built,  hut  enjrineers  had  to  be  brought 
over  from  Enj^land  or  Holland  to  build  them.  Ironworks  and  many  other 
im])ortant  indnstries  were  callinir  loudly  for  chemists,  who  had  to  be  obtainl'd 
from  (Jermany  or  France."  Moreover,  the  impairment  of  the  natural  jtroductive- 
ness  of  the  soil,  the  depreciation  of  farm  crops,  and  the  resultant  ,i,'enei'al  deterio- 
ration of  farm  i)roperties  were  earnestly  callint,'  for  th(>  remedial  applications  of 
scientific  methods  in  aj,'riculture.  It  became  evid<Mit.  therefoi-e,  that  the  old 
eollejje  was  not  meeting  the  new  demands.  A  new  tyi)e  of  education  was  re- 
quired, an  education  bearing  more  directly  upon  the  arts  of  life. 

It  was  to  meet  these  i»articular  needs  of  the  peo]>]e  in  tlu>  development  of  a 
new  and  rajtidly  {.'rowing  country  that  the  Morrill  .Vet  of  1S(;2  was  passed. 
Fnder  this  act  neaiMy  11 .( i( )( t.( i( iO  :icres  of  lands  were  jii'anted  to  the  dit^'erent 
States  for  the  endowment  of  collej^es,  the  leading  objects  of  which  should  b(> 
"  to  jiromote  the  lihcnil  and  iiracticitl  edu<-ation  of  the  industrial  classes  in  the 
sevei-al  jiursnits  and  professions  of  life."  As  explained  by  Senator  Morrill, 
"the  fundamental  idea  was  t(»  offer  an  opportunity  in  every  State  for  a  liberal 
and  larjier  education  to  larger  numl»ers,  not  mendy  to  those  destined  to  seden- 
tar.v  professions,  but  to  those  nuich  needing  higher  instruction  for  the  world's 
business,  for  the  industrial  pursuits  and  i)rofessions  of  life."  It  is  cle.arly 
evident  from  the  provisions  of  the  Morrill  Act,  and  from  all  the  speeches  deliv- 
ered in  Congress  relating  thei'eto.  that  the  object  was  to  provi(h'  for  a  new  type 
of  institutions.  occui)ying  a  distinctive  held  as  scientific,  technical  colleges, 
adapted  to  the  needs  of  the  gi'eat  laboring  classes  in  the  devel(ii)ment  of  the 
industries  and  res(turces  of  the  country.  liut  it  is  also  to  be  observed  that  a 
lihridJ  as  well  as  a  fccliiiiciil  education  was  contemplated — an  education  for 
skill  and  etliciency,  but  for  culture  as  well.  The  purpose,  therefore,  in  the 
establishment  of  the  land-grant  colleges  was  to  provide  an  education,  to  quote 
again  from  Senator  Morrill,  which  "should  jirove  useful  in  building  up  a  great 
nation — great  in  its  resources  of  wealth  and  power,  but  greatest  of  all  in  the 
aggregate  of  its  intelligence  and  virtue." 

The  development  of  State  universities  and  agricultural  and  mechanical  col- 
leges since  ISU'J  involves  largely  the  bistoi'.v  of  the  growth  of  higher  education 
in  the  T'nited  States  under  Feder.-il  and  State  contnd.  While  great  interest 
had  previously  been  taken  in  higher  education,  there  was  s]>ecial  emphasis  at 
this  time  upon  the  necessity  of  the  colleges  and  universities  affording  ojjportu- 
nities  for  the  si)ecial  training  recpiired  in  the  development  of  the  civic  insti- 
tutions, and  particularly  of  the  economic  interests,  of  the  country.  The  passage 
of  the  Morrill  Act  gave  new  impetus  to  educati<nial  endeavor  and  resulted  in 
a  general  effort  to  secure  the  establishment  of  a  college  or  university  under  the 
direct  control  of  the  Commonwealth  in  each  State  and  Territory.  During  the 
first  decade  no  fewer  than  twenty-four  State  institutions  of  higher  education 
were  established.  As  the  country  developed  and  new  States  and  Territories 
were  organized  colleges  and  universities  were  founded,  until  at  present  every 
State  and  Territory  except  Alaska  maintains  at  least  one  such  institution. 
Some  of  the  States  combined  the  land  grants  of  the  Morrill  Act  with  those  of 
the  ordinance  of  1TS7  and  the  supplementary  acts  of  Congress  for  the  estaldish- 
ment  of  State  universities,  but  most  of  the  States  kept  the  Morrill  grants 
separate  and  established  special  colleges  of  agriculture  and  mechanic  arts. 

Thirt.v-eight  State  universities  are  now  maintained  in  as  many  different 
States  and  Territories.  Of  these  1*()  are  land-grant  institutions,  of  which  Kl 
were  established  after  18(12  and  owe  their  foundation  to  the  .Morrill  Act.  while 
in  four  of  the  States  the  land  grant  went  to  existing  institutions. 

There  are  05  land-grant  colleges  and  universities  established  in  all  the  States 
and  Territories  except  Alaska.  Of  these,  2o  iire  united  with  State  universities, 
and  1."),  under  the  Morrill  Act  of  1890.  are  maintained  in  the  Southern  States 
for  colored  students. 

In  1903  the  aggregate  income  of  the  State  universities  was  approximately 
$9,750,000,  and  the  value  of  their  equipment  and  permanent  funds  was  nearly 
.$55,000,000.  More  than  45.000  students  were  in  attendance,  and  the  numlier 
of  persons  in  the  faculties  exceeded  o.OdO.  In  connection  with  the  above  it  is 
interesting  to  note  that  the  IS  universities  which  do  not  have  the  benefits  of 
the  acts  of  Congress  of  18G2  and  1890  had  a  total  income  of  less' than  .$3,000,000, 
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with  0(iuii)nioiit  and  i)onuanpnt  funds  ostiniatoa  at  less  than  .^l.'.Tr.O.OOO ;  while 
tho  attiMulancc  was  1(>.40(»  and  the  nunilicr  of  instructors  about  1,1.'(»(>. 

The  statistics  of  the  land-^rant  institutions  for  the  same  year  are  as  follows : 
Income.  .$l(».7()(>.(l()(t ;  value  of  eciuipnient  and  i)ermanent  funds,  .$7().0(><),000 ; 
number  of  students.  r»l.'.r.(i() :  number  of  instructors.  .•',.(;()().  During  the  year 
1!)(I4  there  was  an  increase  in  the  revenue  of  .$2.:',it(».(MM).  in  the  value  of  prop- 
erty of  more  than  $:'..r)lf;.(Ht().  in  the  attendance  of  nearly  4.()(K).  and  in  the  num- 
ber of  instructors  of  more  than  TOO. 

\s  has  been  stated,  the  first  universities  which  were  established  under  the 
ordinance  wei-e  much  the  same  as  the  old  colleges  of  the  time  and  were  con- 
fined mostly  to  the  classics,  literature,  and  philosophy.  But  the  factors  which 
comltined  iii  securin.i,'  the  passage  of  the  Morrill  Act  of  18()2  were  also  i))tent 
throujrhout  the  country  in  modifyiuK  public  opinion  on  questions  of  e<^lucationaI 
policy,  relatiu},'  not  only  to  the  work  of  the  prop!)sed  institutions  of  higher 
learning,  but  also  to  the  directions  in  which  the  existing  institutions  should  be 
developed.  The  peoiile  cf  Wisconsin,  for  example,  in  lS."iS  demanded  that  in 
the  university  of  that  State  "  a  more  distinct  l)ias  should  be  given  to  its 
instructions  in  the  direction  of  the  several  arts  and  avocations  as  they  exist 
among  men."  With  the  development  of  the  State  universities,  therefore,  there 
h;is  lu'en  a  general  broadening  of  their  sphere  and  a  gradual  introduction  of 
professional  and  technical  courses,  until  at  present  these  institutions  may  be 
said  practically  to  cover  the  entire  field  of  higher  education,  the  scope  and 
character  of  the  work  offered  lieing  limited  only  by  the  extent  of  their  income. 

The  function  and  scoiie  of  the  land-grant  colleges  are  clearly  defined  in  the 
Fedcr.nl  law.  which  declares  that  "the  leading  object"  of  these  institutions 
shall  be.  "without  excluding  other  scientific  and  classical  studies,  and  including 
milit.-iry  t.-ictics.  to  teach  such  branches  of  learning  as  are  related  to  agriculture 
and  the  mechanic  arts  *  *  *  in  order  to  promote  the  liberal  and  iiractical 
education  of  the  industrial  classes  in  the  several  imrsuits  and  professions  in 
life."  The  sui)plementary  act  of  Congress  of  1800  further  emphasizes  the  char- 
acter of  the  work  that  shall  be  provided  for  in  these  institutions,  wherein  it 
specifies  that  the  money  appropriated  shall  "  he  applied  only  to  instruction  in 
agriculture,  the  mechanic  arts,  the  English  language,  and  the  various  branches 
of  mathematical,  iihysical.  natural,  and  economic  science,  with  special  reference 
to  their  applications  in  the  industries  of  life." 

It  will  be  ol)served  that  jtarticular  stress  is  jilaced  upon  the  "  leading  object  " — 
to  apply  science  "in  the  industries  of  life:"  to  promote  the  education,  "liberal 
and  practical."  primarily  of  the  "industrial  classes."  not  only  in  the  "several 
I)ursnits."  but  in  the  "  professions  in  life."  There  is  special  emphasis  upon 
"  agricultui-e  and  the  mechanic  arts."  and  also  upon  the  "branches  of  learning" 
reliited  thereto,  "without  excluding  other  scientific  and  classical  studies."  As 
interpreted  by  the  Department  of  the  Interior,  and  agreed  generally  by  educa- 
tional authorities,  the  "mechanic  arts"  of  the  Congressional  acts  are  not  con- 
fined to  mere  manual  training  in  the  handicrafts,  but  comiirehended  the  most 
extended  courses  in  engineering — civil,  nu'chanical.  electrical,  irrigation,  etc. 

It  is  evident,  thei-efore.  th.-it  the  work  of  the  land-grant  colleges  should  cover 
a  broad  field,  including  not  only  the  technical  courses  reiinired  in  the  develop- 
ment of  the  varied  industries  and  resources  of  the  country,  with  thorough  train- 
ing in  all  of  the  fundamental  cognate  sciences:  but  also  the  general  tr.-iining  in 
language.  littM'atnre.  history,  and  civics,  which  constitutes  an  essential  part  of 
a  liberal  education.  While  the  distinctive  features  are  made  clear  and  empha- 
sized, there  is  no  inbiitition  as  to  the  extent  of  the  courses  to  be  offered:  and 
hence  ther«>  aic  re.iUy  no  limitations  to  the  scope  of  these  institutions  except 
those  conditioned  tiy  enviromnent  and  income. 

What.  then,  should  be  the  relations  existing  ix-tween  the  land-grant  colleges 
and  the  St.nte  universities? 

(1l  In  the  States  where  these  institutions  are  united  the  agricultural  and 
mechanical  dei)artnients  or  colleges  should  be  coordinate  with  the  classical, 
literary,  and  other  dei»artments  or  colleges  of  the  university.  Since  the  inii- 
versities  in  these  States  are  essentially  land-grant  institutions,  receiving  the 
benefits  of  the  income  derived  from  the  funds  of  the  land-grant  act,  and  the 
appropriations  of  the  acts  of  Congress  supplementary  thereto,  it  is  consi.stent  to 
assume  that  the  distinctive  featin-es  df  the  l.-ind-gnuit  colleges  should  be  empha- 
sized and  ^ivc'U  at  least  e(|ual  recognition  with  the  oth(>r  courses. 

(2)  In  the  States  where  the  agricultural  .and  mei-hanical  colleges  .and  the 
State  universities  are  m:iint;iined  separ.itely.  ])articui:irly  in  the  newer  States 
with  comparatively  small  population  and  limited  revenues,  it  is  important  that 
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the  respective  functions  of  these  institutions  should  be  clearly  defined  in  such 
way  as  to  avoid,  as  far  as  ])ractical)le.  the  dui)lication  of  expensive  coiwses.  and 
to  pivvi'iit  t'itiicr  iiistitiitinii  from  encroacliin>;  unnecessarily  upon  the  dis- 
tinctive tii'ld  of  tlie  (itluT. 

(a)  In  the  land-firant  collefres  special  enii)hasis  should  Ite  placed  upon  the  ap- 
lilications  of  science.  Scientific  investifiations  should  l)e  eiicouraf^ed.  hut  with 
the  view  of  their  practical  value  rather  than  for  the  purpose  merely  of  extend- 
ing the  borders  of  knowledfie.  These  colleices  are  i)rimarily  schools  of  tech- 
n<)lo;;y,  in  which  airriculture.  the  mechanic  arts,  domestic  economy,  and  oonj- 
iiierce  ma.v  he  ref,'arded  as  distinctive  features,  the  extent  to  which  each  insti- 
tution should  develop  courses  alon^'  these  diffei'ent  lines  varying  with  the  con- 
ditions ill  llie  severaV  States. 

(1))  The  State  universities  in  such  States  should  ^'ive  prominence  to  the  work 
in  litei'aturt'.  classLcs.  philosophy,  and  such  professions  as  l;iw  and  medicine. 
It  should  lie  recoj,'nized  that  one  of  the  chief  functions  of  the  university  is  to 
encourajre  literary  and  scientifi<-  invest ij^ations.  to  discover  truth  for  its  own 
sake,  to  increase  knowledge  independent  of  the  question  of  its  possible  ai)pli- 
cations. 

(c)  The  logical  division  of  work  between  these  institutions  would  lie  to  have 
all  of  the  technical  courses  in  the  coUcije  and  the  literary,  classical,  and  ])ro- 
fessioiial  work  in  the  university.  lint  tliis  plan  v.ould  not  be  feasil>le  in  all  of 
the  States.  Local  environment  and  policies  previously  estal)lished  nuist  largely 
govern  in  the  tinal  adjustment  of  this  ([uestion.  For  instance,  in  some  of  the 
States  certain  engineering  coiu'ses  might  be  given  more  advantageously  in  the 
university  ;  but  in  any  case,  in  the  States  under  discussion,  the  same  exiiensive 
technical  courses  should  not  be  given  in  both  tlie  college  and  the  innversity. 

(d)  Whatever  division  may  be  made  of  the  engineering  courses,  the  work  of 
the  college  should  be  that  which  relates  most  dinu-tly  to  the  development  of  the 
resources  and  industries  of  each  State,  such,  for  example,  as  the  iri'igation  enter- 
jirises  so  inipm-tant  in  the  recl.-imation  of  the  arid  imd  semiarid  regions,  or  cer- 
tain manufacturing  interests  in  other  sections  of  tlie  country. 

{'.'>)  In  the  older  and  more  pojailous  States,  such  as  .Michigan,  Iowa,  Indiana, 
and  possil)ly  Kansas,  the  work  of  the  State  university  and  the  college  of  agri- 
culture and  mechanic  arts  might  consistently  cover  a  broader  tield,  each  insti- 
tution offering  certain  courses  given  by  the  other,  i»articularly  in  engineering. 
But  even  here  a  wide  variation  in  the  methods  of  development  and  in  the  extent 
and  directions  of  application  will  no  doubt  be  found  in  the  same  cour.ses  offered 
by  these  different  institutions. 

(4)  In  any  event,  however,  whatever  the  final  division  of  work  between  these 
two  institiitions.  and  to  whatever  extent  certain  courses  might  l)e  paralleled, 
even  in  the  wealthiest  States,  each  institution  should  still  occu])y  a  distinctive 
field,  to  the  extent  at  least  (1)  that  the  State  university  should  not  offer 
courses  along  any  of  the  different  lines  of  agriculture;  and  (2)  that  the  agri- 
cultural and  mechanical  college  should  leave  the  field  in  the  liberal  arts  and  in 
the  professions  of  law  and  medicine  exclusively  to  the  university. 

(5)  In  the  foregoing  discussion  the  word  "courses"  is  used  to  cover  the  re- 
quirements for  a  degree.  However  desirable,  and  to  whatever  extent  it  may  be 
I)racticable,  to  avoid  a  duplication  of  courses  in  the  land-grant  colleges  and  the 
State  universities,  it  is  impossil)le  that  a  large  part  of  the  general  work  of  these 
institutions  should  not  lie  the  same.  As  alread.v  indicated,  and  as  clearly 
shown  in  the  previous  papers  read  at  this  c(mvention.  the  distinctive  courses 
of  the  land-grant  colleges  rest  fundamentally  upon  thorough  and  extended 
training  in  the  mathematical,  physical,  and  natural  sciences.  These  sciences 
must  also  be  taught  in  the  State  universities.  Moreover,  both  institutions 
should  afford  the  general  training  in  language,  literature,  history,  civics,  etc., 
reijuired  in  a  liberal  education.  The  modern  demands  in  education  forbid  that 
an.v  State  institution  of  higher  learning  should  be  confined  to  a  narrowly  pre- 
scribed course  of  instruction.  Along  with  the  distinctive  work  in  any  of  the 
technical  courses  the  demand  for  a  liberal  training  is  imperative  and  can  not  be 
ignored.  In  the  language  of  Doctor  Jordan,  '"  education  in  literature,  phihjso- 
phy,  and  the  sciences  is  now  more  than  a  luxury,  more  than  the  possession  of 
the  recluse,  more  than  the  necessary  equipment  of  the  old-time  professions;  it 
has  become  essential  to  modern  industrial  life  and  a  potent  factor  in  industrial 
progi-ess." 

(G)  After  all.  the  question  which  is  being  agitated  in  different  States  regard- 
ing the  I'elations  which  should  exist  lietween  the  land-grant  colleges  and  the 
State  universities  is  largely  a  (luestiou  of  income,  and  can  not  be  settled  merely 
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by  presoriliinp:  tlio  work,  by  lejiislativo  enactment,  or  otherwise,  ■which  each 
institution  should  offer.  So  long  as  these  colleges  and  universities  are  depend- 
ent for  support  ui)on  periodical  approi)riations  from  the  legislature  there  will 
always  be  controversies  sure  to  arise  ivgai-ding  the  .-iniounts  each  institution 
is  enlitled  to  receive  from  the  State.  These  widespread  agitations  are  not  oidy 
oxjiensive.  Itut  pre.judici:il  to  the  interests  of  higher  education.  It  is  !nii)ort:int, 
therefore,  that  some  means  be  devised  by  which  permanently  to  adjust  the  diffi- 
culties and  establish  more  harmonious  relations  lietween  these  institutions.  In 
connection  with  the  foregoing  the  following  \)\an  is  suggested: 

(a)  That  a  thorough  investigation  be  made  under  legislative  authority  to 
determine  the  i)roporti()n  or  amount  of  the  annual  State  revenue  that  can  be 
devoted  to  higher  education.  , 

(b)  That  a  similar  investigation  lie  made  of  the  work  and  requirements  of 
the  institutions  of  higher  learning  to  determine  the  ])ro])ortion  of  the  amount 
provided  by  the  State  for  higher  education  th.-it  should  be  given  to  each 
institution. 

(c)  That  a  .statutory  levy  be  made  on  all  the  assessed  valuation  of  State 
property  suthcient  to  provide  each  institution  with  the  re(]uired  annual  income. 

If  this  jilan  were  adopted  as  a  permanent  policy  (1)  it  would  provide  a  regu- 
lar fund,  which  would  increase  with  the  growth  of  the  State;  (2)  it  would 
insure  a  more  stable  higher  educational  policy:  (8)  it  would  enable  the  boards 
of  control  to  know  approximately  what  their  income  would  be  for  years  in 
advance,  and  thereby  to  plan  their  expenditures  more  wisely  and  more  syste- 
matically :  and  finaliy,  (4)  it  would  relieve  the  State  of  the  embarrassing  and 
expensive  contentions,  at  each  recurring  session  of  the  legislature,  over  the 
question  of  apiirojiriations  for  the  land-grant  college  and  the  State  uni\ersity, 
and  the  attendant  controversies  regarding  the  respective  functions  and  the  com- 
parative value  of  these  institutions. 

A.   C.   True,   of  the  Office  of  Experiment   Stations,   presented   the   following 

I)aper : 

The  Land-Grant  Colleges  and  the  Public  Schools. 

The  door  of  opportunity  for  the  land-grant  colleges  in  their  relations  to  the 
imlilic  schools  swings  both  ways.  The  colleges  need  to  aid  in  strengthening  and 
inqtroving  the  schools,  because  from  them  nuist  come  the  great  m.-ijnrity  of  the 
college  students,  and  it  is  therefore  highly  inq)ortant  that  the  public  schools  shall 
give  the  right  kind  of  preparation  for  the  coui'ses  offered  in  the  land-grant  col- 
leges. The  door  l)etween  the  colleges  aiid  schools  nuist  have  the  right  inward 
swing.  Tint  the  colleges  should  also  ally  themselves  closely  to  the  public  schools 
in  order  that  the  schools  maintained  by  the  people  may  feel  the  inspiration  of  the 
great  educational  motives  on  which  the  system  of  land-grant  colleges  is  based. 
And  therefore  the  door  between  the  colleges  and  the  schools  should  swing  easily 
outward  .ind  the  college  men  and  school  men  should  frequently  i)ass  to  and  fro 
through  it. 

The  fundamental  thing  is  that  the  public  school  system  should  be  efhciently 
orgjinized  to  meet  tlH>  <'dncational  needs  of  the  masses  of  American  youth,  and 
therefore,  like  the  land-grant  colleges,  it  should  provide  an  education  which, 
whatever  else  it  does,  should  directly  aid  tlie  "  industrial  classes,"  constituting 
the  vast  m.-ijcrity  of  oiu'  population,  to  succeed  in  the  several  pursuits  and  pro- 
fessions of  life.  Ninety-four  jier  cent  of  American  children  do  n(.t  get  lieyond 
the  connnon  school;  4  ])er  cent  atti'ud  the  liigh  scho^ds.  ;ind  less  thin  '2  pvr  cent 
receive  any  insti'uction  in  (-(tlleges  of  any  kin<l.  It  is  obvious  that  the  main 
l»urpose  of  the  jiublic  schools  should  be  to  jirepare  foi-  life,  r.-ither  than  for 
college. 

Our  school  system  h:is  been  the  outgrowth  i  f  a  i)l:ui  of  education  fi-auunl  to 
meet  the  requirements  of  the  favored  few  wli;i.  under  an  aristocratic  social 
scheme,  were  destined  foi-  leadershij)  in  letters,  statesmanship,  medicine,  law, 
and  theology.  Such  modifications  as  it  has  thus  far  received  as  the  masses  have 
come  into  the  imblic  schools  have  mainly  tended  to  direct  the  youth  to  those 
pursuits  in  which  maiuial  work  is  reduced  to  a  minimum.  The  gi'i-at  industries 
of  agi'icidtiu'e  .-lud  mechanic  arts  in  which  most  of  <nn'  iieojile  are  engaged  have 
thus  been  discriminated  against  in  (»ur  system  of  public  education.  an(l  the  minds 
of  our  ])eople  have  been  jirejudiced  against  them  in  the  schools  m;iintained  at 
imldic  exi)ense. 

Obviously  this  is  wmng.  but  grave  as  this  offense  is  it  is  not  the  only  injury 
wrought  by  such  a  school  systeuL     For  of  late  the  wisest  educators  have  come 
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to  SCO  tlmt  tlio  traiiiiiiir  of  tlio  hand  and  of  tho  iirartionl  sense  whioh  may  be 
yivoii  tliroiiKli  instruction  iliroctly  related  to  industries  is  an  essential  and 
valualdc  feature  of  a  eonijilete  education  and  should  he  jjiven  to  all  children, 
whether  they  ar(>  destined  to  make  manual  arts  their  life  work  or  not.  In  other 
words,  the  ideals  of  education  should  he  chanjred  so  as  to  take  in  man  and  his 
environment  as  a  whole,  rather  than  p.irt  of  m;in  and  iiart  of  his  enviroinnent. 

Since  it  is  for  this  ln-o.ader  view  of  educ.-ition  that  the  land-f;i':int  collefjes 
es|)ecially  stand,  they  sliould  actively  exert  themselves  to  extend  the  raiiw  of 
this  new  ideal  of  education  until  it  permeates  our  entire  ediicational  system. 
In  doinj,'  this  thiw  should  not  pt-rnnt  the  adherents  of  the  old  education.ilideals 
to  claim  that  the  land-j;rant  colleges  favor  an  industrial  as  distinguished  frimi 
a  cultural  education.  To  set  these  two  ideas  over  against  each  other  is  most 
unfortunate.  It  is  an  education  truly  ;ind  completely  cultural  that  we  should 
demand,  and  our  insistence  should  lie  that  no  education  can  he  completely  <-ul- 
tural  which  does  not  contain  tln>  manual  or  industrial  element. 

I'nder  the  terms  agriculture  .-ind  mechanii-  ;ii-ts  in  their  broadest  applica- 
tion may  fairly  lie  included  all  the  dealin.trs  of  man  with  the  natural  W(»rld 
(i.  e..  with  the  niiner;il  kin.udom  and  with  plants  and  animals)  for  his  own 
advantaj^e.  and  in  a  true  sense  ajjcriculture  and  mechanic  arts  are  Just  as  nnich  a 
part  of  the  common  life  of  mankind  as  nuisic,  l;injruage,  or  matliematics.  For 
this  reason  studies  in  agriculture  and  mechanic  arts  should  he  a  constant  element 
of  the  entire  educational  system.  In  the  lower  schools  we  should  not  seek  to 
introduce  teachinj;  of  particular  ind\istries  and  trades  in  a.uriculture  and 
mechanic  arts,  hut  rather  instruction  in  those  facts  and  princii)les  which  lie  at 
the  l)asis  of  ;ill  ;i;;riculture  or  mechanic  arts  and  those  ojierations  which  form 
a  natural  introduction  to  all  a.!,'rii'nltin":il  industries  .and  mechanical  ]iursuits. 

There  is.  I  Judj^e.  no  necessity  in  this  association  to  arj,'ue  in  favor  of  such  an 
ideal  of  educ-ition,  for  we  are  already  connnitt(>d  to  it.  The  question  we  need 
to  discuss  is  how  can  we  host  exert  our  influence  t()  secure  the  practical  ai)i)li- 
cation  of  this  ideal  in  our  public  schools. 

To  make  their  activity  for  the  iiromotion  of  newi'r  idt-als  of  education  effective 
in  connection  with  the  remodelinji  of  our  imblic  school  systeni  the  land-}j;rant 
colle.ws  should  do  si»ecific;illy  the  following  thiufis  : 

(1)  Tht^-y  should  study  the  prof^ramnu's.  text-books,  and  equipment  of  the 
public  schools  and  formulate  <lesirai»le  ch;ini,'es  in  them. 

C2)  They  should  in  variojis  ways  come  into  close  touch  with  the  school  officers 
and  teachers  and  l)y  precept  and  example  strive  to  show  them  a  better  way  of 
educating  the  masses. 

(3)  They  should  provide  at  the  collej;es  courses  of  study  which  will  be 
attractive  to  school  o(tic<'rs  and  t<>achers.  and  by  sunnner  schools  or  otherwise 
seek  to  brinsi  such  persons  into  direct  contact  with  the  system  of  education  rep- 
resented in  these  colleges. 

(4)  They  should  turn  the  attention  of  their  students  to  the  im]»ortance  of  the 
work  of  teaching  and  guide  a  considerable  number  of  them  into  ])ositioiis  as 
school  oflicers  and  teachers.  This  is  very  important.  Hitherto  the  principals 
and  teachers  in  our  public  schools  who  have  received  collegiate  training  have 
for  the  most  part  come  from  those  colleges  which  represent  the  old  type  of  edu- 
cation, and  their  intiuence  has  been  predomiiiant  in  our  educational  affairs. 

(5)  They  should  instruct  the  counnunity  through  such  agencies  as  the  public 
press,  the  farmers'  institutes,  and  other  organizations  with  which  the  college  is 
accustomed  to  work,  regarding  the  changes  required  to  improve  and  perfect 
our  system  of  public  education. 

The  movement  for  the  introduction  of  the  industrial  element  into  our  public 
schools  generally  is  already  well  under  way.  The  elements  of  mechanic  arts 
(including  domestic  arts)  and  the  elements  of  agriculture  (including  what  is 
commonly  called  nature  study)  are  now  taught  in  hundreds  of  public  schools 
in  different  parts  of  the  T'nited  States.  In  moi-e  than  40  States  the  teaching  of 
mechanic  arts  (under  the  name  of  manual  training  or  domestic  science)  in  pub- 
lic schools  is  authorized  l)y  law.  and  the  same  is  true  of  agriculture  in  some  30 
States. 

This  industrial  instruction  has  thus  far  been  largely  confined  to  the  city 
schools,  but  is  now  spreading  to  the  villages  and  even  to  the  country  districts. 
To  secure  a  much  wider  recognition  of  the  industrial  element  in  jmblic  educa- 
tion, an  active  firopaganda  by  its  advo<-ates  will  bring  large  results  within  the 
next  few  years.  In  this  work  the  land-grant  colleges  and  the  organizations 
intimately  connected  with  them  might  well  take  a  leading  part. 
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Turning  now  to  tho  othov  side  of  this  question,  tlio  land-jjrant  rollPffPS  need 
to  talu'  an  active  part  in  the  estahlisliuHMit  ^li'  elementary  and  secondary  courses 
in  aj.M'i<ailture  and  mechanic  arts  in  tlie  i)nl)lic  schools,  because  such  courses 
are  nMiuired  to  direct  students  to  these  collect's,  and  to  prepare  them  to  enter 
the  c(ille,i,'e  courses  in  these  institutions.  Many  of  the  land-graut  colleges  are 
already  embarrassed  by  the  rapidly  growing  influx  of  students  not  well  pre- 
l)ared  to  enter  courses  in  agriculture  and  mechanic  arts,  if  these  courses  are 
of  a  grade  strictly  eiiual  to  those  offered  in  the  sciences  and  humanities.  Thus 
far  the  demand  for  industrial  education  in  the  land-grant  colleges  has  been 
largely  met  by  preparatory  and  special  courses  of  low  grade  or  by  keei)ing  the 
general  requirements  for  admission  down  to  a  comparatively  low  level.  This 
has  led  to  many  emban-assments  as  regards  funds,  ecpiipment.  teaching  force, 
degrees,  etc  Following  the  general  course  of  devehtpment  of  American  col- 
leges and  universities,  the  land-grant  institutions  are  more  and  more  endeavor- 
ing to  raise  their  entrance  reipiirements  and  make  the  reciuirements  for  degrees 
accord  with  the  standards  established  by  our  oldest  and  best  colleges.  To  do 
this  successfully  the  land-grant  colleges  need  to  have  many  secondary  public 
schools  as  feeders,  and  also  to  satisfy  the  rapidly  growing  demand  for  indus- 
trial education  of  lower  than  college  grade,  which  is  even  now  causing  so  much 
embarrassment  to  the  colleges,  and  which  in  the  near  future  they  will  not  be 
able  to  meet  at  all. 

In  his  recent  inaugural  address,  President  Janie*,  of  the  University  of  Illi- 
nois, called  attention  to  this  as  related  to  the  further  progress  of  that  univer- 
sity, and  used  the  college  of  agriculture  as  a  specific  illustration  of  this  point. 
Ten  years  ago  the  University  of  Illinois  had  in  all  its  departments  about  COO 
students,  now  it  has  4,0((0.  With  the  same  rate  of  growth  for  another  decade 
it  would  have  in  1915  over  2."),000  students.  The  college  of  agriculture  in  1895 
had  less  than  a  score  of  students,  now  it  has  over  400.  With  a  i)opulation  of, 
perhaps,  one  and  one-(iuarter  millions  in  the  farm  homes  of  the  State  5,000 
or  even  10,000  students  may  soon  be  clamoring  for  admission  to  the  college  of 
agriculture  of  the  University  of  Illinois,  especially  if  its  terms  of  admission 
are  kept  as  lil^eral  as  .-it  i)resent. 

No  wonder  I'resident  .lames  is  alarmed  at  such  a  prospect  with  the  inq)Ossible 
burdens  which  it  would  impose  on  the  president  and  the  agricultural  faculty. 
His  remedy  naturally  is  the  raising  of  entrance  requirements  and  the  establisli- 
nient  in  different  parts  of  the  State  of  secondary  schools  with  agricultural 
courses.  Such  schools,  individually  maintained  without  great  expense,  might 
give  the  luiiversity  properly  ])repared  agricidtural  students  and  at  the  same 
time  turn  back  directly  to  the  farms  of  Illinois  thousands  of  young  men  and 
women  with  an  enthusiasm  for  country  life  and  a  hopeful  outlook  toward  a  pro- 
gressive and  profitable  agriculture,  because  they  had  been  brought  into  vital 
touch  with  the  great  movement  for  the  ap])lication  of  science  to  agriculture  and 
the  domestic  arts,  and  had  obtained  at  the  same  time  a  better  training  in  lan- 
guage, inathematics,  science,  history,  nmsic,  and  drawing  than  the  common 
schools  afford. 

The  trustees,  i)residents.  and  faculties  of  land-grant  colleges  generally  would 
in  my  judgment  do  well  to  follow  in  the  same  line  of  thought  and  effort  on  this 
matter  as  is  IxMug  ]>ursued  by  I'resident  James  and  his  associates,  and  I  .judge 
from  what  1  have  heard  and  observed  of  late  at  the  land-grant  colleges  that 
many  of  them  are  either  working  or  planning  to  work  in  this  direction. 

John  Hamilton,  of  the  Office  of  Experiment  Stations,  presented  the  following 
paper : 

The  "Open  Door"  for  the  LAxn-tJRAXT  Uoi.leoe — The  Farmers. 

THE   LAND-GRANT    COLLEGE — ITS    COMMISSION. 

Its  connnission  is  "  to  teach."  Teach  whom?  Teach  what?  Including  mili- 
tary tactics,  to  teach  the  industrial  classes  such  branches  of  learning  as  will 
educate  them  liberally  and  practically  for  the  inirsuit  of  agriculture  in  its 
variims  departments  .-md  of  the  mechanic  arts. 

After  having  adeciuately  i)rovid<>(l  for  instruction  in  these  two  classes  of  indus- 
trial imrsuits,  then  if  any  funds  derived  from  the  land-grant  act  remain,  or  if 
the  instituticin  has  funds  from  other  sources,  such  finals  may  be  used  for  the 
giving  of  instruction  in  "other  scientific  ;ind  classical  studies'"  in  order  to  fit 
men  for  the  "  professions  "  in  life. 
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T!ip  sui>i)l(MiH>iit:il  Morrill  bill  of  ISiMt  diroots  that  tlio  funds  rooeivod  under 
its  provisions  siiall  "  lio  ainiliod  o(////  to  instruction  in  iitrricuituri'.  the  niccliMnic 
arts,  flic  Kn^ilisli  lanj,'u:i.i.'(\  and  the  various  liranclios  of  niatlicniatical.  physical, 
natural,  and  ccononiif  science,  iritJi  s/icciiil  icfcroicr  to  tlirir  applications  in 
the  inilitxtrii  s  of  life,  and  to  the  facilities  for  such  instruction." 

'riiis  act  not  only  cuts  out  all  lan.i;ua;re  studies  exce]it  Kn},'lish,  hut  it  also 
emphasizes  the  iniiM)rtant  fact  that  such  niatlicniatical,  physical,  natural,  and 
economic  science  studies  as  are  tauirht  siiall  l)e  taught,  not  after  the  old  tra- 
♦litional  manner,  hut  in  an  entirely  new  way.  with  "special  reference  to  their 
apjtlications  to  the  iiitliistrics."     What   industriesV 

The  title  of  the  hill  indicates  the  "  industries  "  intended  to  he  included.  It 
declares  the  purpose  to  lu>  "  to  apply  a  jKirtioii  of  the  proceeds  of  the  puhlic 
lands  to  the  more  comi»lete  endowment  of  the  collejrcs  for  the  hciiefil  of  HfiricuJ- 
tiirc  and  tfir  nuclitniic  arts."  It  does  not  say  "and  for  the  other  industries  and 
professions  in  life."  hut  stops  with  the  two  j^ri'at  industries  that  were  to  he  the 
leading  ol)jects  of  education,  as  indicated  in  the  act  of  ISCli. 

This  ;ict  of  ISiMt,  coniinj:  as  it  does  twenty-eij;lit  years  after  the  founding  of 
the  land-fjrant  collcf^es,  is  in  the  nature  of  a  detlnition  or  dechiration  of  piu'pose 
of  the  act  to  which  it  is  a  supplement.  Some  of  the  colleges  had  used  the 
funds  of  the  oriirin.il  arrant  to  teach  mathematics,  physical,  natural,  and 
economic  science,  together  with  lanirua.ire  studies,  in  a  way  that  directed  men 
into  professional  life,  or  at  least  that  did  not  lead  them  into  industrial  pur- 
suits. This  act  of  ISIMI  distinctly  ]iroliiliits  such  use  of  its  funds,  and  hy  infer- 
(>nce  applies  the  same  restriction  to  the  orisrin.-il  act,  at  least  until  the  two 
leadinj:  industries — "  asrieulture  "  and  the  "mechanic  arts" — have  heen  fully 
provided  for. 

lint  why  refer  to  this  that  ou;iht  to  he,  and  doul>tless  is.  familiar  to  every 
land-;;rant  collei^e  otticerV  Simply  hy  way  of  reminder  of  the  fact  that  a 
"door,"  wide  and  open  to  a^i'ieulture,  was  ])rovided  for  hy  both  of  these  national 
laws,  and  was  directed  to  he  swunj;  in  the  front  portal  of  every  institution  that 
accept(Ml  the  ^^rants  which  these  two  acts  of  Congress  bestowed. 

That  there  is  need  of  such  a  reminder  is  evident  from  the  practice  of  some 
of  the  land-f^rant  colle;,'es  in  their  distrilmtion  of  the  funds  received  under  the 
Morrill  Act,  as  shown  in  their  reports  to  the  I'.ureau  of  Education  of  the  I'nited 
States.  The  re]iorts  for  the  year  ended  June  ;>(».  litO."'.,  the  last  published,  show 
that  the  colleges  that  year  varied  in  the  amount  which  they  assigned  to  atrricul- 
ture  out  of  the  ,$2r>,(Ki()  received  under  the  Morrill  Act  from  less  than  $.")  in  one 
instance  to  over  $14.(MI(»  in  another.  The  jieiieral  avera.ice  fiiven  for  ajiriculture 
out  of  this  fund  liy  all  of  the  institutions  was  IC  per  cent  and  for  mechanic  arts 
28  per  cent.  By  omittin.ii  four  institutions  jrivinj?  the  highest  amount  to  agri- 
culture, the  percentage  assigned  to  agricultiu-e  by  the  remainder  is  reduced  to 
1."..:'.."..  and  if  five  of  the  next  highest  are  likewise  omitted  the  percentage  will 
be  but  ll.(». 

By  taking  twelve  institutions  appropriating  the  least  to  agriculture,  represent- 
ing an  income  that  year  from  the  Morrill  fund  of  .$280,280. Tt!,  the  amount  given 
to  agriculture  is  3.7o  i>er  cent  and  31.7.")  per  cent  to  luechaiiic  arts.  On  the 
other  hand,  taking  the  four  highest  in  appropriation  to  agriculture  that  year, 
we  have,  in  a  totiil  of  .$104,494.10  received  under  the  Morrill  Act,  44.0  per  cent 
appropriated  to  agriculture  and  2(»  per  cent  to  mechanic  arts.  If,  therefore, 
the  apiiortionment  of  this  fund  is  at  all  indicative  of  the  distribution  of  that  of 
the  act  of  1802.  then  we  have  exhiliited  the  varied  interpretations  which  the 
land-grant  collegx^s  })lace  upon  the  language  of  the  two  acts  of  Congress  so  far 
as  making  education  in  agriculture  their  leading  object  is  concerned.  In  short, 
we  have  their  view  of  their  obligations  to  open  the  door  to  agriculture  as  agri- 
culture is  now  defined  hy  the  Bureau  of  Education  of  the  United  States,  which 
includes  agriculture,  horticulture,  forestry,  agronomy,  animal  husbandry,  dairy- 
ing, veterinary  science,  poultry  industry,  and  apiculture. 

We  also  have  their  view  as  to  the  relative  importance  of  education  in  agri- 
culture as  compared  with  education  in  the  mechanic  arts.  That  there  is  wide 
divergence  of  view  in  these  respects  among  those  whose  duty  it  is  to  administer 
this  trust  is  thus  manifest.  As  a  consequence  we  find  that  the  door  of  agricul- 
ture in  some  of  the  land-grant  institutions  is  out  in  front  and  is  flung  open  wide, 
while  in  others,  as  the  figures  show,  it  is  found  in  rear  and  is  set  ajar  just  far 
enough  to  provide  for  moderate  ventilation  without  causing  a  draft. 

THE  LAND-GRANT  COLLEGE ITS  OPPORTUNITY. 

The  land-grant  college  of  to-day  stands  at  an  "open  door."  It  has  been  let 
down  in  the  midst  of  28,000,000  of  agricultural  people.    The  educational  needs  of 
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fanuors  woro  novor  sroater  tlinn  they  are  to-day.  The  power  to  aid  stored  xip 
ill  the  hiud-frraiit  institutions  was  never  better  adapted  to  meet  country  needs 
than  it  is  to-day.  The  harriers  that  once  divided  science  from  practice  are 
ahnost  complete'ly  hi-oken  down.  The  sates  of  agricultui-e.  once  barred  Ity 
prejudice  aj,'ainst'collef;e  training,  are  now  wide  open. 

What  more  can  the  land-jj;i-ant  college  wish?  An  "open  door  -  is  all  that  the 
gospi^l  message  has  ever  asked.  "  Free  entry  "  is  all  that  legitimate  conmierce 
seeks.     "  Opportunity  "  is  fh(>  only  advantage  that  a  capable  man  desires. 

Api)lying  the  ti-utli  that  ()iii)ortunity  carries  with  it  corresjionding  responsi- 
bility, the  land-i,'rant  college's  stand  in  the  midst  of  the  American  peo])le  respon- 
sible for  tlH'ir  agricultural  salvation.  They  were  created  for  their  deliverance; 
they  were  endowed  foi-  this  :  they  ought  to  be  officered  and  eepiipped  and  admin- 
istered for  this  end. 

However  nuich  they  may  have  done  in  the  past  or  may  in  the  future  do  for 
the  aid  and  elevation  of  men  in  their  several  pursuits  and  professions  in  life, 
they  have  signally  failed  of  the  main  purpose  of  their  creation  if  they  have 
neglected  to  do  for  farming  i(eoi»le  not  all  that  farming  people  need  but  all  that 
modern  knowledge  in  agi-icnltural  science  has  made  it  |)ossible  for  them  to  do. 

What  shall  they  do  for  farmers?  From  the  "oiien  door"  of  op])i)rtunity  there 
lie  in  plain  view  "three  great  fields,  for  whose  cultivaticm  the  land-grant  college 
was  designed. 

FIELD    I. THE    COLLEGE    CLASS    ROOM. 

(a)  The  fniir-iicar  cokisc. — For  the  education  of  young  men  and  young 
women  for  teachers  of  agriculture,  for  scientific  investigators  in  agricultural 
subjects,  and  for  experts  to  take  charge  of  agricultural  enterprises  requiring 
special  skill  and  thorough  scientific  training — a  course  the  equal  in  culture  value 
and  discipline  of  the  mental  powers  of  any  other  course. 

(b)  The  short  courses. — These  for  students  whose  circumstances  prevent  their 
remaining  in  college  for  the  full  foiu'-year  term,  and  yet  who  can  leave  home 
for  portions  of  one,  two,  or  three  years  to  engage  in  agricultural  study  along 
s])ecial  lines. 

(c)  Post(/rit(lii(ttc  courses. — These  for  advanced  study  and  to  qualify  for  agri- 
cultural experimentation  and  research. 

FIELD    II. COLLEGE   EXTENSION    WORK. 

This  embraces — 

(a)  The  correspondence  school  of  agriculture. 

(b)  The  farmers"  institute. 

(c)  The  movable  school  of  agriculture. 

(d)  The  practice  farm. 

The  obligation  of  the  land-grant  college  is  not  restricted  to  the  comparatively 
few  who  come  to  its  class  rooms,  who  live  within  its  walls.  The  gre:it  mass 
of  agricultural  i)eople  live  outside.  Oi'  what  value  is  an  "open  door"  to  a  man 
an  hundred  miles  away  chained  to  his  work  unless  out  of  that  door  there  come 
to  him  messengers  of  lu'lp? 

The  command  to  these  institutions  is  to  "  teach."  They  have  fixed  location, 
but  their  commission  to  give  instruction  is  not  bounded  by  classroom  walls. 
They  were  founded  to  "  i)romote  the  liberal  and  practical  education  of  the 
industrial  classes."     Where  are  these  classes?     For  the  most  i)art  out  at  work. 

In  the  past  the  land-grant  colleges  have  come  to  the  assistance  of  farmers 
by  fitting  their  sons  in  their  class  rooms  for  teaching  and  for  pursuing  agri- 
culture as  a  calling,  and  by  ecjuipiiing  them  as  investigatm-s  and  exjiert  scientists 
for  service  in  the  agricultural  experiment  stations  iind  in  the  National  Depart- 
ment of  Agriculture.  The  "open  door"  to-day  looks  out  ui)on  a  nuich  wider 
field.  It  extends  this  obligation  to  giving  aid  to  the  fai-mer  himself.  The 
colleges  have  recognized  this  obligation.  They  have  equipped  and  are  con- 
ducting corres])ondence  schools  and  I'eading  courses  in  agriculture,  and  the.v  are 
sending  out  six'cialists  to  give  instruction  in  the  institutes. 

The  corrcspoDilcucc  school. — The  correspondence  school  and  the  reading  course 
in  agricultiu'e  have  benefited  many  who  otherwise  would  have  had  little  oi)por- 
tunity  for  self-improvement.  They  have  iirei)ared  a  literature  si»ecially  adapted 
for  the  farmers'  use,  and  tin-ougli  the  selected  studies  which  they  have  pre- 
scribed thousands  have  been  brought  to  a  lu-tter  understanding  of  the  possibili- 
ties of  agriculture  and  have  been  fitted  for  its  pursuit  to  an  extent  far  beyond 
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tbat  which  would  have  beeu  ])ossil)k'  without  this  aid.  Valuable  as  they  are 
they  fail  to  arouse  tlie  enthusiasm  that  conies  from  personal  contact  with  the 
livins  teacher. 

The  fiinncrs'  institute. — The  rnrnicrs'  institute  has  more  than  any  other  l)een 
the  agency  through  which  country  iieople  have  been  bn)Ught  in  contact  with 
college  life  and  college  men.  What  has  this  intercourse  l)etween  the  college 
teacher  and  the  t'veryday  worker  on  the  farm  accomplished'.'  It  has  tilled  the 
halls  of  many  of  these  institutions  with  c-ountry  youth.  It  has  broken  down 
once  for  all  the  liarrier  that  existed  between  science  and  tliis  industry.  l)i'tween 
the  thinker  in  his  study  and  the  worker  in  the  lield,  and  has  brought  Iiotb  to 
respect  instead  of  despise  or  distrust  each  other.  It  has  begotten  bt'tween  the 
practical  worker  on  the  farm  and  the  investigator  and  teacher  of  the  experiment 
station  and  the  college  appreciation,  a  fraternity  of  feeling  and  active  coopera- 
tion, that  no  educational  institution  in  any  other  age  has  been  able  to  effect. 

In  27  States  and  Territories  the  institutes  are  wlu)lly  controlled  by  the  agri- 
cultural colleges  and  experiment  stations.  Nine  hundred  and  innety-two  lec- 
turers were  regularly  employed  by  the  State  institute  directors  for  giving 
instruction  during  the  year  ended  .fune  :?(),  190.5.  Of  this  number  the  faculties 
of  the  land-grant  coUegi'S  and  the  staffs  of  the  experiment  stations  furnished 
3(50.  who  contributed  that  year  2,G4(J  days  of  their  time  to  institute  teaching. 
About  1,000,000  persons,  chiefly  farmers,  were  met  and  instructed  in  the 
institutes. 

Was  a  wider  door  of  oi)portunity  ever  opened  to  any  other  set  of  educational 
institutions  than  this  which  the  farmers'  institute  presents?  A  door  that  opens 
out  to  a  tield  altogether  unoccuitied  and  boundless  in  its  possibilities. 

Institute  instruction,  as  it  has  been  given,  is  however  but  the  kindergarten 
of  what  is  yet  to  come.  The  institutes  have  shown  farming  pe()i)le  that  there 
is  a  large  amount  of  valuable  information  in  existence  tbat  would  l)e  service- 
able to  them  if  they  had  it.  and  they  have  demonstrated  that  it  is  entirely 
feasible  to  impart  scicidilic  information  to  practical  farmers  who  have  never 
had  the  advantage  of  scientitic  training. 

The  institute  h'cture  hei-etofore  has  been  in  the  nature  of  a  sample  of  the 
subject.  Not  a  full  presentation,  but  only  a  minute  portion  of  the  great  field 
that  the  subject  covers.  The  methods  used  may  be  likened  to  those  practiced 
by  manufacturing  establishments  in  their  sending  out  reitresentatives  with 
samples  of  their  goods  to  exhibit  before  the  purchasing  public.  The  merchant 
examines  the  sample,  is  satisfied  as  to  its  quality  and  adaptability  to  his 
trade,  sends  in  an  order.  In  the  institute  the  lecture,  as  a  sample  of  the  sub- 
ject, has  been  presented.  The  hearer  is  satisfied  with  the  sample;  is  assured 
that  a  large  ciuantity  of  similar  information  is  in  store.  He  accordingly,  like 
the  merchant,  desires  that  he  be  furnished  with  an  amount  sufficient  to  meet 
his  needs. 

At  this  point  the  present  system  fails.  As  at  present  organized  it  can  not 
meet  this  need.  It  fails  both  for  lack  of  time,  and  from  the  unwillingness  or 
inability  of  any  considerable  nundier  of  persons  in  any  conuuunity  to  devote 
themselves  to  the  study  of  a  subject  for  a  period  long  enough  to  become  thor- 
oughly instructed. 

The  iiiorahle  school. — To  meet  these  conditions  and  overcome  the  difficulties 
which  they  occasion,  a  system  of  "  movable  schools  "  has  been  devised.  The 
plan  provides  for  organizing,  in  various  communities,  classes  of  not  less  than 
8  nor  more  than  15,  the  members  subscribing  to  an  agreement  to  attend  a  course 
of  lectures  upon  some  agricultural  subject,  continuing  for  from  two  to  four 
weeks  as  the  case  may  be,  and  to  perform  such  demonstration  and  practice 
work  as  the  course  requires.  The  school  is  intended  to  be  equiiiped  with  all  of 
the  apparatus  needed  for  instruction  in  the  specialty,  and  be  taught  by  one  or 
at  most  by  two  experts  who  give  instruction  upon  a  single  subject. 

If  the  topic,  for  instance,  be  "  poultry  "  the  entire  course  would  be  devoted 
to  that  study,  pursuing  a  graded  outline,  beginning  with  the  elementary  prin- 
ciples of  iioiiltry  rearing,  and  continuing  by  progressive  steps  until  its  comple- 
tion, each  lecture  to  l)e  accompanied  by  a  practicum  lasting  from  an  hour  to 
an  hour  and  a  half,  in  which  all  of  the  students  would  participate. 

Upon  the  completion  of  such  a  course  each  student  would  not  only  have  had 
opportunity  to  acquire  theoretical  knowledge  of  the  subject,  but  would  also 
have  actually  performed  such  operations  as  the  practical  producer  of  the  product 
must  conduct.     The  instructor  would  be  expected  to  visit  at  least  one  of  his 

21336— No.  16J— 06  M 9 


130 

scholars  each  day.  coiisultiiij,'  with  ivyanl  to  the  iiuiirovcinoiit  of  the  coiulitious 
that  exist  at  his  home  in  the  direction  in  which  the  instrnction  is  iriven. 

V\»n\  the  completion  of  the  course  the  teacher  would  move  t<N  another  center 
and  there  conduct  a  similar  school.  B.v  this  method  there  would  he  left  in  each 
farminj;  district  where  the  school  is  held  at  least  ten  or  twelve  i»ersons  fitted 
for  doiuK  the  thin.sis  that  had  heen  taui^ht.  forming  a  corps  of  resident  practical 
demonstrators  and  instructors  whose  influence,  example,  and  teachini,'  would 
he  constantly  at  work  for  the  hetterment  of  those  among  whom  they  live.  These 
schools  can  he  varied  and  nmltiplied  according  to  the  needs  of  the  various  com- 
munities. 

In  this  way  continuous  insti-uction  could  he  given  throughout  the  year,  and 
permanent  occupation  he  provided  for  skilled  specialists,  to  wh'om  there  would 
be  opened  up  a  career  in  institute  work  that  does  not  now  exist. 

The  iiracticc  farm. — The  graduates  in  agriculture  in  the  land-grant  colleges 
lack  (lualitication  for  taking  charge  of  important  agricultural  interests  by  rea- 
son of  their  inexiterience  in  business  methods,  in  the  control  of  labor,  and  in 
condu<-ting  the  details  of  successful  farming.  Facilities  for  developing  these 
qualities,  essential  in  successful  agriculture,  the  colleges  now  fail  to  furnish. 

If  each  land-grant  institution  had  under  its  control  from  five  to  twenty  or 
more  farms  of  from  10  to  50  acres  each,  distributed  throughout  the  State, 
equipped  for  carrying  on  the  various  operations  of  agriculture,  and  would  place 
them  in  charge  of  her  graduate  agricultural  students  that  they  might  gain  expe- 
rience in  the  practical  operations  of  farming,  a  much  needed  and  valuable  addi- 
tion to  the  present  course  in  agricultural  education  would  be  supplied. 

The  graduates  in  charge  would  be  under  the  general  direction  of  the  officers 
of  the  institvttion.  and  would  be  expected  to  continue  for  two  or  three  years, 
serving  at  a  nominal  salary,  keeping  the  Iwoks.  directing  the  labor,  planning 
new  work,  conducting  all  of  the  operations,  and  reporting  results. 

The  farms  could  be  s])ecialized  to  any  extent.  One  might  be  devoted  to  dairy- 
ing in  one  or  all  its  branches,  another  to  the  breeding  or  feeding  of  stock, 
another  to  poultry  rearing,  another  to  market  gardening  or  to  greenhouse 
products  or  floriculture,  another  to  horticulture,  and  some  to  general  farming. 

Such  practice  farms  would  not  only  fit  agricultural  graduates  f(U"  entering 
upon  their  own  farms  and  conducting  them  successfully,  but  would  also  pro- 
vide a  supi)ly  of  experienced  managers  for  experiment  and  demonstration  work 
and  for  the  oversight  of  large  estates. 

Is  it  not  the  obvious  duty  of  the  land-grant  colleges  to  occu])y  these  fields  in 
college  extension  work  by  oi'iranizing  their  faculties  of  instruction  and  otherwise 
ecpiipping  themselves  for  projjcrly  conducting  correspondence  courses,  for  enga- 
ging more  fully  in  the  farnun-s"  institute  work,  for  conducting  movable  schools  of 
agriculture,  and  for  establishing  lu'actice  farms,  utilizing  these  agencies  for 
reaching  and  assisting  the  great  agricultural  class,  whose  liberal  and  practical 
education  in  agriculture  they  have  pledged  themselves  to  promote? 

FIELD    III. — NORMAL    SCHOOLS    OF    AGRICULTURE. 

Experts  are  needed  for : 

(a)   Farmers'  institute  instructors. 

(1))  Teachers  in  movable  schools  of  agriculture. 

(c)    Field  demonstration  work. 
There  are  three  sources  of  supply : 

(1)  From  the  membership  of  the  faculties  of  the  agricultural  colleges  and 
the  experiment  station  staffs. 

(2)  From  a  special  force  of  experts  employed  l)y  the  agricultur.il  colleges  as 
field  men.  who  are  also  itinerant  instructors  in  agriculture. 

(3)  From  among  cajtable  farmers  who  have  notably  succeeded  in  at  least 
one  imixtrtant  dep.-irtment  of  agriculture. 

Teachers  of  the  first  two  classes  will  necessarily  almost  all  be  college- 
trained  men.  graduates  who  have  t.aken  the  full  4-year  course  and  have  had 
experience  as  teachers,  experimenters,  or  practical  demonstrators  in  agriculture. 
The  ninniier  of  such  men  availaltle  for  .-igricultural  extension  work  will  always 
be  inade(|uate.  But  whether  many  t)r  few.  a  normal  school  would  be  helpful 
ni  training  them  in  the  art  of  jjresentation  and  in  extension  methods. 

The  remaining  resource  is  to  secure  from  among  the  most  intelligent,  capable, 
and  successful  farmers  such  as  show  aptitude  for  teaching  and  give  them  addi- 
tional training  in  the  specialty  that  they  have  pursued.  For  this  normal 
schools  of  agriculture  ought  to  be  provided. 
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A  sot  of  normal  coursi's,  to  continue  for  several  weol.s  eaoli  year,  arranf^ed 
to  c-ovt'r  the  siteeialties  that  extension  work  in  a}j:ricnitural  (Hlueation  is  ealled 
upon  to  teach,  should  he  constructed,  and  faculties  composed  of  expert  specialists 
should  he  enj,'ajred  to  f,Mve  instruction.  liy  continini,'  the  attention  of  each  nor- 
mal student  to  the  study  of  the  particular  suh.ject  that  he  expects  to  teach  in  the 
farmers'  institute  nm<-'h  mitrht  l)e  accomplished  in  a  reasonahle  time.  A  10- 
weeks*  course,  ^'ivins  '.^  hours  each  day  to  lectures  on  a  specialty,  M  hours  to 
practical  work.  2  hours  for  reference  work  in  the  lihrary  and  for  special  reading. 
aTid  1  hour  for  lecture  unon  some  iieneral  suhject,  would  amount  to  S<;4  hours,  all 
devoled  to  instruction  in  the  student's  specialty,  except  the  IM!  hours  jjiven  to 
hearing  lectures  upon  general  subjects. 

Experiments  made  show  that  no  sinjile  State  is  able  at  present  to  establish, 
ecpiip.  and  jn-operly  conduct  a  normal  school  such  as  extension  work  in  aijricul- 
tural  education  demands  for  the  education  of  its  lecturers. 

The  first  practical  difliculty  is  that  the  nund>er  of  scholars  in  any  one  State 
enterinj;  such  a  school  will  lie  com!)aratively  small,  rendering  it  almost  impos- 
silde,  if  they  are  divided  into  classes  accordini;  to  their  several  specialties,  to 
have"  classes  of  sufKcient  size  to  warrant  the  expense.  The  second  is  that  most 
of  the  a^'ricultm-al  collews  are  not  yet  sutliciently  eipiipped  in  their  teaching 
force  of  exiK-rts  to  do  more  than  cover  a  cpiite  limited  range  of  topics.  The 
tiiird  and  insurmountable  dilhculty  is  that  no  one  institution  can  afford  to  give 
the  use  of  its  teaching  force  for  the  length  of  time  needed  to  make  a  course 
effective.  If,  however,  several  States  were  to  unite  in  a  normal  school  to  be 
held  at  dilTerent  institutions  each  year,  eipiipped  with  a  teaching  force  con- 
tributed by  each,  the  dilliculties  mentioned  would  be  largely  overcome. 

Interstate  normal  schools  for  the  instruction  of  specialists  in  agricultural 
extension  work,  the  farmers'  institute,  tlie  movable  school,  the  practice  farm, 
and  the  demonstration  Held  would  add  innnensely  to  the  service  that  the  land- 
grant  colleges  are  now  rendering,  and  would  make  possible  the  extension  of 
:igricultural  instruction  to  an  unlimited  degree. 

In  conclusion.  C'ongress  intended  to  swing  wide  the  door  of  agricultural 
education  to  farming  people.  If  the  land-grant  colleges  will  ecpiip  themselves 
and  occupy  the  entire  field  that  agriculture  offers  for  their  effort;  if  they  will 
take  advaiitage  of  the  educational  opiiortunities  in  aid  of  agriculture  that  lie 
before  them,  they  will  do  no  injustice  to  any  other  interest  that  the  two  acts  of 
Congress  require  them  to  protect,  and  they  will  be  but  fulfilling  their  obligations 
to  the  farming  people  of  the  United  States. 

C.  R.  Van  IIise,  of  Wisconsin.  I  desire  to  say  a  word  or  two  in  discussion 
of  one  of  the  papers  which  has  been  presented,  namely,  that  by  I'resident 
Kerr,  of  the  Agricultural  College  of  Utah.  It  seems  to  me  that  he  has  outlined 
what  is  desirable  in  those  cases  where  there  is  a  subdivision  of  the  university 
effort  within  the  State.  But  I  believe  that  if  the  statements  which  President 
Kerr  has  made  are  carried  to  their  logical  conclusion,  and  if  they  are  measured 
in  the  light  of  actual  development,  but  one  conclusion  can  follow  where  this 
subdivision  exists,  namely,  that  there  will  be  two  or  three  institutions  in  the 
State  in  which  both  liberal  education  and  practical  education  are  given.  There 
is  no  such  thing  as  teaching  practical  education  and  application  of  science  or 
the  application  of  knowledge  to  life,  except  you  base  that  work  upon  a  broad 
foundation  of  pure  knowledge.  Therefore,  one  agricultural  college  after  another 
has  been  obliged  to  introduce  history,  political  science.  English,  or  modern 
languages,  and  pure  sciences  in  their  courses  in  order  to  properly  teach  agri- 
culture. If  agriculture  is  so  taught  that  it  is  more  than  manual  training,  this 
can  not  be  avoided.  On  the  other  hand,  the  university  can  not  exist  in  the 
realm  of  pure  knowledge  apart  from  practical  effect.  That  makes  it  too  theo- 
retical an  institution,  and  too  far  apart  from  the  life  of  our  people  to  win 
their  support.  The  university  feature  which  exists  must  at  various  points 
touch  the  people,  and  touch  them  closely,  and  therefore  the  university  has 
superimposed  upon  these  literary  courses,  upon  pure  knowledge,  various  lines 
of  the  applications  of  science,  of  knowledge,  law.  medicine,  engineering,  as  well 
as  other  applications.  Therefore  it  is  impossible  to  avoid  overlapping.  Those 
States   which   have   started  out  to   maintain   two   or   three   institutions   have 


132 

started  out  to  muiutaiu  an  expensive  system,  but  if  they  maintain  it  efficiently, 
if  the  system  gives  them  the  results  which  they  hope  to  get,  they  will  be  obliged 
to  pay  the  cost,  and  they  must  do  these  things. 

It  is  not  necessary  that  the  entire  realm  of  pure  knowledge  be  covered  in  a 
college  of  agriculture.  It  is  not  necessary  that  the  ancient  languages,  that  the 
oriental  languages,  that  biblical  literatiu'e,  that  archaeology,  and  those  subjects 
be  taken  up.  It  is  not  necessary  in  the  universities  to  take  up  all  the  fields 
of  ai)plied  science,  but  chemistry,  physics,  botany.  English,  political  economy, 
political  science,  to  some  extent,  and  history  must  be  factors  of  both  institutions, 
and  the  States  that  try  to  maintain  the  two  colleges  must  pay  for  that  dupli- 
cation. There  is  no  other  way.  They  must  pay  for  it  in  laboratories  and 
equipment,  and  to  some  extent  in  men.  It  is,  however,  not  necessary  for  each 
college  to  do  all  the  work  in  the  applications  of  science  to  life.  Naturally 
the  university  does  not  cover  the  field  of  agriculture.  In  no  case,  so  far  as 
I  know,  does  the  agricultural  college  attempt  to  cover  the  fields  of  law  and 
medicine.  There  is  the  debatable  ground  of  engineering  in  all  its  branches, 
which  is  distributed  between  the  two,  and  it  should  be  distributed  between 
the  two,  as  President  Kerr  has  said,  in  the  weaker  States,  but  which  in 
the  stronger  States  will  be  inevitably  developed  in  both. 

I  make  these  remarks  because  this  problem  is  before  some  of  the  Western 
States.  It  is  still  a  live  issue  in  some  of  them.  It  is  my  judgment,  and  most 
deeply  seated,  that  all  States  which  are  yet  able  to  adopt  the  policy  of  concen- 
tration should  do  It,  because  the  expense  is  so  great  that  it  is  impossible  to  do 
the  best  iuid  have  duplication.  In  those  States  in  which  the  policy  of  sub- 
division has  been  adopted  the  best  effort  ought  to  be  made  by  the  two  or  three 
institutions  to  harmoniously  work  together  for  the  best  interests  of  the  State. 

With  an  expression  of  thanks  to  the  officers  of  the  section  and  to  those  who 
contributed  to  the  programme,  the  section  adjourned  sine  die. 


SECTION  ON  EXPERIMENT  STATION  WORK. 


Afternoon  Session,  Tuesday,  NovE^riiER  14,  1905. 

The  section  convenea  at  3.10  o'clock  i).  lu.,  the  chairman.  H.  J.  Patterson, 
presiding. 

H.  J.  Wheeler,  of  Rhode  Island,  presented  the  following  report: 

Report  of  Committee  on  Agricultural  Federation. 

Your  committee  begs  to  report  that  during  the  past  winter  a  letter  was  sent  to 
every  director  in  the  United  States  urging  him  to  take  such  steps  as  might  be 
necessary  to  bring  about  a  federation  of  his  State  agricultural  organizations.  It 
was  not' expected  that  the  directors  should  take  a  directly  active  part  in  the 
promotion  of  the  federations. 

The  chief  drawback  to  the  federation  idea  in  the  South  and  West  was  found 
to  be  a  lack  of  organizations  to  federate,  and  in  some  instanctes  a  lack  of  ready 
means  of  railwav  connnunicatlon.  In  two  or  three  States  federations  were 
already  in  existence,  and  in  others  they  have  been  formed  as  a  result  of  this 
effort. " 

The  following  is  a  list  of  the  States  in  which  federations  exist,  with  the  names 
and  addresses  of  the  secretaries : 

Name  of  State.  Name  and  address  of  secretary. 

Maryland Asa  B.  Gardiner,  jr..  Baltimore,  Md.,  514  North  Calvert  street. 

New  Jersey Franklin  Dye.  Trenton,  N.  J. 

New  York T.  B.  Wilson.  Halls  Corners,  N.  Y. 

Pennsylvania H.  P.  Armsby,  State  College.  Center  County,  Pa. 

Rhode  Island H.  .7.  Wheeler.  Kingston,  R.  I. 

Iowa George  A.  Wells,  Des  Moines,  Iowa. 

Michigan L.  Whitney  Watkins,  Manchester,  Mich. 

Texas J.  W.  Carson,  College  Station,  Tex. 

West  Virginia 

The  following  brief  statement  sets  forth  the  existing  situation  in  each  of  the 
other  States  as  it  has  been  reported  to  date : 

Alabama Expression  favorable. 

Arizona No  reply. 

Arkansas No  reply. 

California No  reply. 

Colorado Favorable,  planning  for  a  federation. 

Connecticut Unfavorable  to  federating. 

Delaware No  reply. 

Florida Favorable. 

Georgia Favorable. 

Idaho Favorable  to  the  idea. 

Illinois Unfavorable  to  federating  at  present. 

Indiana No  reply. 

Kansas Not  favorable  at  present. 

Kentucky No  organizations  of  farmers  exist  at  present,  but  they  are 

being  agitated. 

Louisiana Favorable. 

Maine Favorable,  but  difficulties  to  be  overcome. 

Massachusetts Unfavorable  report. 
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Minnesota Unfavorable.    ■ 

Mississippi No  reply. 

Missouri Favor;il)le;  some  in-ogress  in  federating  alrcjuly  niado. 

Montana May  iittempt  federation  the  coming  winter. 

Nebraska No  dclinite  report. 

Nevada Impossible  for  a  year  or  two. 

New  IIami)sliire__Unf:iV()rable  at  outset,  but  showing  signs  of  a  chiuige  of  atti- 
tude. 

New  Mexico No  reply. 

North  Carolina Action  in  concert,  but  no  ollicial  federation  at  present. 

North  Dakota No  farmers"  organizations,  hut  favoralilc  to  fedcratinu. 

Ohio Favoralilc. 

Oklahoma A  practical  though  not  oliicial  federation  at  present. 

Oregon Federation  not  needed  at  present. 

South  Carolina Indelinite  resiujnse. 

South  Dakota P^avorable. 

Tennessee Matter  under  investigation. 

Utah No  reply. 

Vermont Nothing  has  been  done  as  yet. 

Virginia Being  organized  at  present. 

Washington Federation  under  way  at  present. 

Wisconsin Need  not  felt  at  present. 

Wyoming No  organizations  to  federate. 

While  your  committee  can  not  report  great  success  in  its  work,  it  is  evident 
that  a  fair  amount  has  been  accomplished  already  in  the  past  year,  and  that  if 
followed  up  persistently  most  of  the  States  may  perhaps  lie  led  to  establish 
federations. 

H.    J.    Wheeler, 
Chas.   D.   Woods, 
H.   J.    Patterson, 

Committee. 
The  report  was  accepted  and  the  committee  continued. 

Soil  Fertiijty  in  liEL.vnox  to  Permanent  Agriculture. 
C.  G.  Hopkins,  of  Illinois,  read  the  following  paper  upon  this  subject: 

If  the  combined  efforts  of  the  I'Uited  States  Department  of  Agriculture  and 
the  various  State  experiment  stations  result  in  the  discovery,  and  the  ultimate 
adoption  by  farmers  and  landowners,  of  iirotitable  systems  of  permanent  agri- 
culture, it  must  forever  stnnd  as  the  greatest  achievement  in  American  industry 
and  as  the  surest  guaranty  of  permanent  n.ational  lu-osperity. 

Several  soil  experiment  fields  are  being  conducted  on  the  various  types  of  soil 
in  the  different  sections  of  Illinois  by  the  Illinois  State  Experiment  Station. 
At  a  recent  conference  of  the  farmers  and  landowners  upon  whose  farms  the'-e 
experiment  lields  are  located,  the  statement  was  made  by  one  of  the  gentlemen 
present  that  when  he  was  Ixirn  11ier(>  was  not  a  mile  of  railroad  in  the  United 
States.  He  was  l)orn  only  twenty-five  years  after  Washington  died.  These 
statements  help  us  to  realize  that  America,  as  a  nation,  is  very  young. 

This  same  gentleman.  Col.  N.  P..  Morrison,  of  southern  Illinois,  stated  that  he 
had  not  only  seen  the  development  of  the  entire  American  railroad  system,  but 
that  he  had  also  seen  the  essential  ruin  of  agricultural  lands  by  regions  in  these 
United  States. 

Are  there  tracts  of  land  in  this  new  country  whose  productive  capacity  has 
been  reduced  V 

Are  there  fields  in  Virginia  \vhi(h  once  grew  great  crops  of  corn  and  tobacco 
but  which  are  now  ab.-mdoiied  ;ind  disowned,  so  th.-it  no  man  pays  taxes  upon 
them  ? 

Are  there  farms  in  the  famous  Mohawk  Valley  which  can  now  be  purchased 
for  less  than  the  farm  buildings  (nice  cost? 

Are  there  agricultural  lands  in  the  Western  Reserve  which  were  sold  half  a 
centurv  ago  for  more  than  .*<1(M>  an  acre,  and  which  can  now  be  bought  for  less 
than  .$.">(>•.' 

Are  there  farms  in  Indian.i  and  in  southern  Illinois  whose  cash  value  is  less 
to-day  than  thirty  years  agoV 


135 

Are  those  wonderful  wheat  hinds  of  .Minnesota  and  the  Dakotas,  where  I 
gathered  the  buffalo  bones  from  before  the  plow  that  turned  the  virgin  sod- 
are  thev  producint;  smaller  erops  of  wheat  than  twenty  years  ago? 

To  all  of  these  (luestions  men  who  know  the  facts  and  conditions  have 
answered  yes.  , 

In  this  convention  of  representatives  from  American  agricultural  colleges 
and  e.xiK'riment  stations,  it  seems  not  inappropriate  even  to  remind  ours(>lves 
that,  without  agriculture,  America  is  nothing. 

The  fori'st  and  the  earth  supply  the  timber,  the  stone,  and  the  metal  to  l)Uild 
and  equip  railroad  and  factory  and  the  fuel  tt)  operate  mill  and  locomotive,  but 
directly  or  indirectly  these  great  industries  are  absolutely  dependent  upon 
agriculture  for  their  "continued  existence.  Without  agriculture  the  fon'st  trees 
would  be  left  to  grow.  th(>  coal  and  iron  would  remain  in  the  earth,  the  cities 
and  the  railroads  would  i>e  abandoned,  and  the  people  must  return  to  hunting 
and  fishini.'.  tlii'  industries  which  preceded  agriculture. 

It  is  true  that  an  intensive  agriculture  ctmsisting  of  dairying,  fruit  growing, 
and  truck  farming  may  be  supiiorted  by  large  cities,  which,  however,  derive  their 
support  largely  from"  the  trade  and  connnerce  related  to  the  more  extensive 
agriculture  of  newer  regions. 

It  is  also  true  that  the  farm  manure  produced  in  Europe  from  the  shiploads 
of  corn  and  other  products  from  American  farms,  suiiplcmented  by  commercial 
fertilizers,  made  in  large  part  from  American  pliosi)liate  rock,  will  materially 
assist  in  maintaining  the  agriculture  of  snnie  i:nroi)ean  countries. 

We  must  bear  in  mind,  however,  that  the  United  States  can  never  hope  to 
draw  n|>nn  her  colonies  nor  upon  foreign  countries  for  unlimited  quantities  of 
food  and  fertilizer;  and  even  now  we  must  recognize  the  fact  of  a  decreasing 
productive  capacity  of  large  areas  of  the  best  lands  in  our  richest  agricultural 

States.  "  ,.,.... 

Are  there  possible  systems  of  profitable  permanent  agriculture  of  unlimitea 

application? 

The  dairy  system  of  farming,  in  which  only  butter  is  sold  from  the  farm, 
maintains  the  "fertility  of  the  soil  if  all  nther  products  or  residues  are  properly 
returned  to  the  land:"  but  the  application  of  this  system  is  exceedingly  limited, 
because  the  world  can  not  live  on  butter  alone. 

If  milk  or  meat  is  sold  and  concentrated  feeds  are  purchased,  we  can  not 
onlv  maintain,  but  increase,  the  fertility  of  the  soil;  but  all  farmers  can  not 
purchase  unlimited  (inantities  of  concentrated  feeds  from  their  neighbors  and 
make  use  of  the  manures  thus  afforded  upon  their  own  farms,  nor  will  the  world 
live  upon  meat  and  dairy  products  only. 

Probablv  80  per  cent  of  the  farmers  of  the  I'nited  States  sell  wheat  or  corn 
or  cotton, "and  probably  they  always  will;  and  let  no  man  presume  that  he  has 
found  permanent  salvation  "for  American  agriculture  until  he  has  provided  some 
ade(iuate  means  for  the  profitable  maintenance  of  the  ])roductive  capacity  of 
those  farms  which  are  to  snpi)ly  the  world  with  l)read  and  clothing. 

There  is  a  system  by  which  we  can  keep  what  we  have,  a  system  which  may 
sometime  be  forced  vipon  America  as  it  has  already  forced  itself  upon  such 
countries  as  China,  a  system  which  requires  that  every  farm  product  be 
followed  to  its  nltimate  consumption  and  every  residue  brought  back,  a  system 
which  reciuires  the  country  women  of  China  to  carry  their  produce  to  market 
and  exchange  it  in  part  for  the  night  soil  of  the  village,  which  has  been  care- 
fully saved  for  its  fertility  value  and  which  must  be  carried  back  to  the  farm. 

May  this  necessity  be  far  removed  from  the  country  of  whose  fertility  we 
are  the  guardians  !  •    ,^  . 

In  considering  the  question  of  permanent  agriculture,  I  am  not  uumindtul 
of  the  fundamental  principle  announced  by  tlie  Bureau  of  Soils,  namely,  that 
"practically  all  soils  contain  sufficient  plant  food  for  good  crop  yields,"  and  that 
"this  supply  will  be  indetinitely  maintained,"  toward  the  demonstration  of 
which  somecontributions  are  being  made  l)y  means  of  carbon  black  and  other 
nonnutrient  materials  in  twenty-day  pot  culture  experiments;  but  this  asser- 
tion has  not  vet  been  proved,  and  we  still  feel  obliged  to  accept  the  more  con- 
clusive evidence  of  such  exact  sciences  as  chemistry  and  mathematics  and  the 
scientific  experiments  of  half  a  century  and  the  practical  experience  of  ages, 
regarding  the  possible  depletion  of  tlie  fertility  of  soils. 

It  is  of  course  true,  in  theory,  that  while  the  length  of  a  quarter  section  of 
land  is  one-half  mile  and  its  width  is  one-half  mile,  its  depth  is  4.000  miles.  In 
practice  however,  we  are  limited  to  a  few  feet  in  depth.  There  is  a  depth 
varying  with  different  conditions,  from  below  which  crops  draw  less  plant  food 
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than  is  lost  from  above  in  surface  and  snbdrainage.  It  is  not  yet  known  to 
wliat  depth  we  sliould  measure  our  stoclc  of  i)lant  food,  but  this  we  know:  That 
the  i)r(K'ess  of  oxidation,  ineludins  nitrification,  and  of  fermentation  and  decom- 
positon,  by  means  of  wliicli  phuit  food  is  lilierated  and  made  available  for 
plants,  is  limited  almost  exclusiv(>ly  to  a  few  inches  of  surface  soil. 

While  our  interest  in  the  physical  composition  should  be  measured  by  feet 
in  depth  of  soil,  our  interest  in  the  chemical  composition  may  be  measured  by 
inches.  (Jiven  0  or  8  feet  of  soil  of  perfect  physical  composition,  capable  of 
absorbinj;  ;ind  retaining  moisture  to  be  delivered  by  capillary  action  to  the 
throwing  plants  as  needed,  with  G  or  8  inches  of  surface  soil  of  perfect  chemical 
composition,  and  large  crops  are  assured;  but  of  little  value  is  a  rich  subsoil 
overlain  by  a  worn-out  surface. 

The  argument  is  made  that  immeasurable  quantities  of  plant  food  are  brought 
from  miknown  dejiths  by  the  capillary  rise  of  the  soil  solution.  Considering  the 
facts  that  niinfall  far  exceeds  evaporation  in  most  liumid  countries,  that  sub- 
drainage  waters  always  carry  away  some  plant  food,  and  that  old  leached  soils 
contain  much  lower  ]»ercentages  of  lime  and  plant  food  elements  than  are  con- 
tained in  similarly  formed  soils  of  more  recent  origin,  we  conclude  that  we  must 
not  dc|)end  upon  the  supply  of  plant  food  being  maintained  by  the  rise  of  the  soil 
solution.  As  an  average  of  thirteen  years  at  the  Rothamsted  Experiment  Sta- 
tion, the  annual  loss  of  nitrogen  in  the  drainage  water  from  a  20-inch  gauge, 
containing  20  inches  of  soil,  was  37  pounds  per  acre,  while  from  a  GO-inch  gauge, 
containing  GO  inches  of  soil,  the  loss  was  oO  pounds  of  nitrogen  per  acre,  or  1 
pound  less  from  the  GO-inch  than  from  the  20-inch  gauge,  thus  showing  that 
there  is  a  loss  and  that  the  loss  is  from  the  surface  soil. 

Another  argument  which  some  hold  to  make  ample  provision  for  the  indefinite 
maintenance  of  the  fertility  of  the  soil  is  the  fact  that  the  soil  is  constantl.v  being 
mixed  to  miknown  depths  by  ants,  earthworms,  crawfish,  and  other  agents. 
The  fact  that  we  have  soil  and  subsoil  which  are  markedly  different  is  sufficient 
evidence  that  this  mixing  process  is  very  limited.  Indeed,  the  com])osition  of  the 
subsurface  soil  lying  immediately  below  the  plow  line  is  usually  appreciably 
different  from  that  of  the  iilowed  surface,  and  not  infrequently  we  find  at  a 
depth  of  8  or  10  inches  a  stratum  differing  markedly  in  character  from  the  sur- 
face soil. 

With  due  respect  to  Darwin  and  to  his  more  ardent  supporters  of  this  theory, 
we  must  conclude  that  these  agents  could  not  be  depended  upon  to  permanently 
maintain  the  fertility  of  the  surface  soil,  even  if  their  activities  extended  to 
inexhaustible  supplies  of  plant  food. 

The  truly  fundamental  plant-food  questions  which  probably  deserve  the  most 
serious  consideration  are  as  follows : 

(1)  To  what  depth  do  plants  feed  significantly  in  practical  crop  rotations? 

(2)  What  is  the  total  stock  of  plant  food  in  the  soil  to  this  depth? 

(3)  How  rapidly  by  practical  methods  can  this  plant  food  be  made  available? 

(4)  When  necessary,  in  order  to  insure  the  production  of  large  crop  yields, 
how  can  we  most  economically  supplement  the  plant  food  which  can  profitably 
be  liberated  from  the  soil? 

Investigations  are  in  progress  in  Illinois  to  determine  the  depths  to  which 
different  plants  feed  under  varying  conditions,  and  because  of  the  very  great 
importance  of  this  subject  I  take  tlie  liberty  to  lu'ge  that  other  experiment  sta- 
tions assist  in  solving  this  problem,  especially  for  the  soils  and  crops  of  local 
importance,  and  to  suggest  that  the  assistance  of  the  National  Bureau  of  Soils 
in  this  line  of  investigation  would  be  deeply  appreciated  and  probably  of  great 
value. 

As  a  rule  we  all  prefer  to  report  upon  the  actual  I'esults  of  investigations 
rather  than  upon  the  iilniis  or  metliods  of  investigations  in  ])rogress,  but  it  seems 
not  in.-ippropriate.  considering  the  needs  ;uid  possil)ilities  of  solution,  to  describe 
one  of  the  methods  by  which  we  are  attacking  this  proitlem. 

We  take  a  given  .soil  and  enrich  it  to  a  certain  depth,  say  7  inches.  In  another 
pot  or  plat  we  enrich  the  second  7  inches  of  soil ;  that'  is,  between  7  and  14 
inches  in  depth,  and  in  another  pot  or  i)lat  we  enrich  the  entire  14  inches  in 
depth,  using  twice  the  quantity  of  plant  food  recpiired  for  a  7-inch  stratum.  By 
growing  plants  in  these  soils  we  are  thus  able  to  determine  the  influence  ui)ou 
plant  growth  of  a  rich  substratum,  not  only  when  the  surface  soil  is  poor  but 
also  when  it.  too.  has  liecn  enriched.  By  varying  the  dejiths  and  strati  to  which 
plant  food  is  applied,  the  anumnts  and  kinds  of  i)lant  food  added,  and  the  kinds 
of  crops  and  soils  used,  the  investigation  is  made  to  cover  a  variety  of 
conditions. 
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Rogardiiis  tho  sooond  quostion.  we  do  not  know  as  yet  what  dopth  of  soil 
should  ln>  usod  in  comiiutatidus  rolatins  to  tho  elenuMits  of  soil  fortuity,  but 
from  what  nioajior  data  wo  have  thus  far  obtained  I  question  if.  in  our  connuon 
soils  and  with  our  oonnnon  crops,  wo  can  draw  plant  food  in  significant  amounts 
from  depths  below  IS  inches.  In  most  soils  with  whicli  I  am  familiar  it  has  not 
boon  found  protit:il>le  to  jilow  deoitor  than  7  inches.  ;ind  luM-anso  of  this  I  wish 
first  to  consider  tlie  total  stoclc  of  i)lant  food  in  tho  surface  7  inches  of  soil;  and 
because  1  have  less  knowledge  of  soil  conditions  elsewhere  I  shall  confine  myself 
mainly  to  Illinois  soils  in  this  discussion. 

It  should  be  understood.  ht)wover.  that  Illinois  soils  are  probably  as  rich  as  those 
of  other  States  with  similar  climate  and  latitude.  This  is  strontjly  indicated 
by  the  Government  statistics  relating  to  tho  corn  crop.  About  1 ,2(i().(»O(),000 
bushels  of  corn  (one-half  of  tho  corn  crop  of  the  United  States  .and  more  than 
one-third  the  total  corn  crop  of  the  world)  are  produced  annually  in  the  five 
f:;tates — Illinois.  Iowa.  Xol)raska,  Kansas,  and  Missouri.  The  State  of  Illinois, 
with  one-sixth  of  tlie  combined  area  of  those  five  States,  produces  one  fourth 
of  this  corn.  Illinois  not  only  iiroducos  mor(>  corn  than  any  otlier  sin.i,'le  State, 
but  according  to  tlie  (Jovornment  averages  for  the  past  ten  years  the  yield  per 
acre  in  Illinois  is  fi-om  2  to  1:5  bushels  higher  than  in  tho  other  corn-I)elt  States. 

Five  great  soil  areas  comprise  tho  l.-irger  jiart  of  the  Illinois  corn  lu'lt.  These 
areas  are  known  as  the  Middle  Illinois  (ilaciation,  the  Upper  Illinois  Glaciation. 
tho  Pre-Iowan  Glaciation.  tho  Early  Wisconsin  Glaciation.  and  the  Late  Wis- 
consin Glaciation.  More  than  one-half  of  tho  State  of  Illinois  is  included  in 
those  five  soil  areas.  Tho  i)rinciital  typos  of  soil  in  each  of  those  groat  areas 
have  been  carefully  investigated,  and  I  shall  consider  hero  an  average  which 
represents  the  conmionest  soil  in  tiie  Illinois  corn  belt — soil  which  in  normal 
seasons  prodni-es  ('.(t  Iiushels  of  corn,  CO  bushels  of  oats,  and  ?>0  bushels  of  wheat 
per  acre,  without  tlie  u.so  of  manure  or  fertilizers.  In  discussing  tho  average 
composition  of  this  soil  I  shall  not  consider  tho  element  nitrogen,  except  to  say 
that  wo  do  not  and  can  not  profital>ly  raise  corn  on  commercial  nitrogen,  and  to 
rennnd  us  that,  at  commercial  prices,  there  is  more  than  .$!().( M)().(i()()  worth 
of  nitrogen  resting  on  every  acre  of  the  earth's  surface.  Furthermore,  there  is 
an  actual  profit  in  raising  such  crops  as  clover,  stock  peas,  soy  lieans.  and  alfalfa 
for  their  own  value,  aside  from  tho  value  of  tho  nitrogen  which  they  fix.  The 
general  farmer  may  sometimes  buy  water,  but  he  ought  never  to  Imy  nitrogen. 
Aside  from  its  use  in  intensive  farming,  as  on  high-i)riced  land  near  large  cities, 
tho  element  nitrogen  has  no  justified  connnercial  value. 

I  wish  to  consider  the  phosphorus  and  tho  potassium  in  this  Illinois  corn-belt 
soil : 

In  an  acre  of  this  soil  to  a  depth  of  7  inches,  which  is  estimated  to  weigh 
2,000,000  pounds,  there  are  less  than  1,200  pounds  of  phosphorus  and  more  than 
,''.(;,000  pounds  of  potassium.  If  we  could  draw  upon  this  plant  food-  for  100 
bushels  of  corn  each  year,  the  phosphorus  would  be  entirely  exhausted  in  loss 
time  than  is  measured  by  the  life  of  one  such  man  as  Col.  N.  B.  Morrison.  The 
second  7  inches  of  soil  contains  less  phosphate  than  the  first,  for  our  rich, 
loamy  soils  contain  in  tho  surface  stratum  some  organic  phosphorus,  a  part  of 
which  has  certainly  been  brought  from  tho  second  7  inches  l)y  the  vegetation 
whi<'h  has  grown  during  past  centuries. 

The  3G,000  pounds  of  potassium  contained  in  the  first  7  inches  of  soil  are 
sufficient  to  supply  potassium  for  a  100-bushel  crop  of  corn  each  year  from 
the  birth  of  Christ  until  the  present  time,  assuming  that  tho  grain  only  is  sold 
from  the  farm.  In  the  second  7-iuch  stratum  the  supply  of  total  potassium  is 
sufficient  for  another  1900  years.  If  the  surface  of  the  soil  is  washed  away  so 
that  the  general  level  of  the  cultivated  land  is  lowered  at  the  rate  of  1  inch 
in  800  years,  then  our  supply  of  potassium  is  absolutely  permanent  for  a  system 
of  practical  agriculture  of  unlinntod  application. 

Regarding  the  third  question,  it  should  be  noted  that  much  ignorant  and 
unjust  criticism  has  been  ofi:ered  because  the  chemist  is  not  able  to  determine 
at  any  given  time  how  much  available  plant  food  the  soil  contains  and  how 
much'the  next  crop  will  be  able  to  secure  fi'om  the  soil,  and  because  different 
chemists  have  employed  different  methods  in  trying  to  get  some  measure  of 
the  plant  food  which  is  likely  to  become  available  some  time,  but  have  not 
found  any  one  method  which  gives  all  of  the  information  desired. 

The  soil-fertility  question  in  which  mankind  is  most  interested  is  not.  How 
much  so-called  available  plant  food  does  the  .soil  contain  at  any  given  moment? 
but  rather.  How  much  total  plant  food  does  the  soil  contain  and  how  can  we 
best  make  it  available?  By  chemical  methods,  and  by  no  other,  can  we  ascer- 
taiu  the  total  stock  of  plant  food  in  the  soil  to  any  given  depth.     Chemistry 
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may  also  aid  in  a  study  of  the  probable  rate  of  availability.  Thus,  if  I  may 
offer  an  illustration,  we  find  that  the  ordinary  brown  silt  loam  soil  of  the 
Illinois  corn  belt  in  the  Early  Wisconsin  Glaciation  contains  in  the  surface 
soil  twice  as  much  potassium  soluble  in  hydrochloric  acid  as  is  contained  in 
the  si'ay  silt  loam  soil  of  the  Illinois  wheat  belt  in  the  older  Lower  Illinois 
Glaciation,  although  the  total  potassium  content  of  the  soils  in  these  two  great 
areas  shows  no  such  proportionate  difference.  Thus,  chemical  analysis  plainly 
indicates  that  potassium  in  the  one  soil  will  be  made  available  much  more 
readily  than  in  the  other;  and  in  actual  practice  we  find  that  the  application 
of  coiiimcrclal  potassium  to  the  one  soil  produces  no  increase  in  the  corn  crop, 
whereas  when  applied  to  the  other  soil  potassium  increases  the  yield  of  corn 
by  ">()  i)ei'  cent,  amounting  to  20  or  30  bushels  increase  per  acre  under  favorable 
conditions. 

IIow  to  liberate  from  the  soil's  inexhaustible  supply  sufficient  potassium  to 
supplement  that  which  can  be  returned  in  farm  manure,  and  thus  meet  the 
needs  of  maximum  profitable  crop  yields,  is  one  of  the  problems  to  be  solved 
in  a  system  of  permanent  agriculture.  We  are  still  hoping  that  this  may  be 
accomplished  by  means  of  decaying  organic  matter,  and  to  this  end  we  are 
using  not  only  all  available  farm  manure  but  also  green  manures,  especially 
nitrogenous  green  manures  from  legume  crops. 

The  fourth  (luestion  relates  to  the  addition  of  commercial  plant  food,  when 
necessary,  to  supplement  that  which  can  profitably  be  liberated  from  the  soil's 
supply. 

The  truck  farmers  of  New  Jersey  will  do  well  to  follow  the  teachings  and 
experiments  of  their  agricultural  experiment  station  and  make  liberal  use  of 
commercial  nitrogen,  and  thus  hasten  the  maturity,  improve  the  quality,  and 
increase  the  yield  and  value  of  their  market-garden  crops,  even  to  the  extent 
of  .$180  per  acre,  as  Director  Voorhees  has  done  at  New  Brunswick  ;  but  for 
the  general  farmers  of  America  to  try  to  raise  2.500,000,000  bushels  of  corn 
with  lO-cent  nitrogen,  at  an  annual  cost  of  $400,0()0,0(io,  is  not  only  absurd 
but  it  would  be  impossible,  for  there  is  no  ade(piate  commercial  source  for 
such  sui)plles  of  nitrogen.  All  of  the  information  thus  far  obtained  justifies 
the  conclusion  that  for  the  general  farmer  who  practices  a  suitable  rotation 
of  crops  and  makes  in-oper  use  of  legume  catch  crops  and  of  manure  which 
may  be  produced  on  the  farm  the  purchase  of  commercial  nitrogen  is  both 
unnecessary  and  unprofitable.  Well-inoculated  legume  plants  will  thrive  even 
in  soils  devoid  of  nitrogen  if  they  are  well  provided  with  lime  and  the  mineral 
elements  of  plant  food.  There  is  no  great  nitrogen  proV>lem,  for  it  was  solved 
by  Ilellrlegel  and  Atwater  and  others  more  than  fifteen  years  ago. 

On  some  soils  of  limited  extent,  as  the  i>eaty  swamp  lands  and  some  sandy 
lands,  ai)]ilicatioiis  of  ]K)(assium  must  be  made.  This  may  be  in  the  form  of 
farm  manure  i)rodnced  from  crops  grown  on  lands  rich  in  potassium,  or  com- 
mercial i>otassium  salts  from  the  German  mines  may  be  used;  but  on  our 
normal  agricultural  lands  of  glacial  origin,  with  a  supply  of  total  potassium 
in- the  plowed  soil  suflicient  for  large  crops  of  grain  for  twenty  centuries  and 
with  subsurface  and  subsoil  ecfiiall.v  rich  in  potassium,  the  corn  and  wheat 
helt  has  no  great  potassium  problem  except  to  liberate  that  element  as  needed 
from  the  soil.  I  can  not  speak  for  the  cotton-belt  soils  nor  for  those  which  arc 
required  to  grow  tobacco,  but  it  seems  noteworlhy  that  by  the  ultimate  analysis 
of  4.S  samples  of  Mai-yland  subsoils,  com])rising  12  different  soil  formations. 
Veitch  found  that  the  general  average  composition  of  normal  soils  in  tliese  12 
formations"  shows  less  than  1,200  i»ounds  of  phosphorus  and  more  than  ."{o.OOO 
pounds  of  potassium  per  acre  for  a  T-inch  stratum  assiuued  to  weigh  2.000,000 
pounds.  This  agrees  ver.v  closely  with,  the  average  composition  of  Illinois 
surface  soils. 

So  far  as  can  be  ascertained  from  the  analytical  data  at  hand  and  from  the 
use  of  connnercial  jdant  food  in  agricultural  i)ractice,  the  more  connnon  glacial 
loessial.  and  residual  soils  of  the  United  States  contain  an  iunnense  store  of 
total  potassium  and  a  very  limited  amount  of  phosphorus.  There  are  of  course 
notable  exceptions,  such  as  the  fanums  "  liluegrass  regions  "  of  Kentucky  and 
T'ennessee.  which  are  thoiight  to  bear  some  relation  to  the  natui-;il  i(hosi)liate 
deposits  in  that  section,  where  some  soils  exceedingly  rich  in  phosphorus  are 
found.  Attention  is  called  to  the  fact  that  three-fourths  of  the  potassium 
required  for  a  crop  of  corn  or  wheat  remains  in  the  stalks  or  straw  used  as  feed 

"Four  other  formations,  including  sandy  truck  soils  and  sand  and  other  bar- 
ren soils  reported  by  Veitch,  are  omitted  from  this  average. 
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or  beddins.  and  when  the  grain  also  is  fed  to  animals  practically  all  of  the 
potassium  is  rcrovered  in  the  li(|uid  and  solid  manure. 

If  there  is  a  sinjile  key  to  America's  permanent  prosperity  it  is  tlie  element 
phosphorus. 

I'hosphorus  is  the  element  of  plant  food  which  already  limits  the  productive 
rapacity  of  at  least  80  per  cent  of  our  best  agricultural  soils,  judging  from  all 
available  information.  Fifty-one  crops  of  corn  yielding  100  Imshels  of  grain 
and  o  tons  of  stover  would  retpiire  the  total  phosphorus  contained  in  our 
average  corn-belt  soil  to  a  depth  of  7  inches.  Three-fourths  of  tliis  i)hospborus 
remains  in  tlie  grain,  and  thus  leaves  the  farm  if  the  grain  is  sold.  If  the  grain 
is  fed  to  meat-producing  or  milk-producing  animals,  one-fourdi  of  the  phos- 
piiorus  in  tlie  food  con.sumed  must  leave  the  farm  in  the  animal  products, 
butter  alone  excepted. 

How  are  we  permanently  to  maintain  in  American  soils  a  sufficient  supply  of 
phosphorus  to  insure  i)rofitabl(>  crop  yields?  Is  not  this  the  greatest  question 
that  now  confronts  the  farmer  or  the  exi)eriment  station  or  the  American 
nation? 

We  obtain  phosphorus  from  basic  slag  in  ex<-ellent  form,  but  the  total  amount 
of  phosphatic  slag  produced  oi-  likely  to  be  producinl  in  this  country  is  almost 
insignilicant  compared  with  ])resent  or  future  needs. 

The  total  supply  of  bone  would  be  required  to  maintain  the  live-stock  farms, 
even  if  it  were  all  returned  to  the  land  from  whence  it  came;  but  at  the  pres- 
ent time  most  of  the  bone  produced  in  this  country  is  used  for  other  i)urposes 
than  to  fertilize  the  land.  Steamed  bone  meal,  which  contains  one-third  more 
idiosphorus  than  raw  bone  and  sells  at  a  lower  price  per  ton,  is,  however,  one 
of  the  most  satisfactory  forms  of  i)hosphorus  for  soil  improvement. 

The  natural  rock  phosphate  deposits  of  the  Fnited  States,  chiefly  in  South 
Carolina,  Florida,  and  Tennessee,  are  l)elieved  to  be  among  the  most  extensive 
in  the  world.  They.  b)0.  like  the  fertility  of  American  soils,  were  once  thought 
tt>  be  inexhaustibh'.  l)Ut  now  it  is  known  that  the  visible  supply  of  high-grade 
lock  will  be  exhausted  in  less  than  fifty  years  if  the  present  rate  of  increase  in 
consumption  continues. 

More  than  1  .."><)(  i.OoO  tons  of  this  phosphate  rock  are  annually  removed  from 
our  deposits  and  more  than  1,000,000  tons,  or  two-thirds  of  the  entire  product, 
are  annually  exported  to  foreign  countries.  The  phosphorus  contained  in  this 
annual  export  is  sufficient  for  1  ..500,(100.000  Imshels  of  corn,  or  half  the  annual 
corn  crop  of  the  world.  Is  not  this  exportation  America's  greatest  crime  against 
her  own  iwsterity?  We  can  make  l>ricks  without  straw  but  we  can  not  grow 
corn  or  wheat  or  cotton  without  phosphorus. 

And  what  is  being  done  with  the  500,000  tons  of  rock  phosphate  which  is  not 
exported?  A  ton  of  this  raw  rock,  containing  say  2.")0  pounds  of  phosphorus 
(sufficient  for  1.500  bushels  of  com),  which  is  worth  about  .$4  at  the  mine  and 
which  can  be  delivered  to  Illinois  farmers  for  about  .$8,  is  commonly  mixed 
with  a  ton  of  sulphuric  acid,  thus  making  2  tons  of  acid  phosphate,  containing 
GO  per  cent  of  manufactured  land  plaster  and  only  125  pounds  of  phosphorus  per 
ton.  The  acid  phosphate  can  be  purchased  by  the  farmer  for  $10  a  ton,  or 
$30  for  the  same  amount  of  phosphorus  as  is  l)ought  for  .$8  in  the  raw  state; 
but  as  a  rule  2  tons  of  acid  phosphate  are  mixed  with  2  tons  of  "filler"  or 
"  make-weight,"  usually  containing  a  small  amount  of  nitrogen  and  potassium, 
and  thus  we  have  4  tons  of  so-called  "  complete  fertilizer,"  the  famous  2-8--2 
goods,a  containing  02*  pounds  of  phosphorus  per  ton,  and  selling  at  retail  in 


a  By  2-8-2  goods  is  meant  a  "  complete "  fertilizer  guaranteed  to  contain  2 
per  cent  of  ammonia,  8  per  cent  of  "  phosphoric  acid,"  and  2  per  cent  of  potasn, 
or,  on  the  basis  of  actual  plant  food  elements,  I9  per  cent  of  nitrogen,  3^  per 
cent  of  phosphorus,  and  If  per  cent  of  potassium.  For  a  100-bushel  crop  of  corn 
it  would  require  060  pounds  of  this  fertilizer  to  supply  the  i)hosphorus,  4,300 
pounds  to  supply  the  potassium,  and  9,000  pounds  to  supply  the  nitrogen. 

One  commercial  fertilizer  company  advertises  fourteen  brands  essentially  of 
this  composition.  This  company  advises  farmers  that  "  these  brands  will  be 
best  on  almost  any  soil,"  and  especially  recommends  them  for  corn,  oats,  wheat, 
and  cotton.  The  average  composition  of  these  fourteen  brands  is  as  follows: 
Nitrogen,  1.5  per  cent;  phosphorus,  8.9  per  cent;  and  potassium,  1.3  per  cent. 
These  amounts  of  nitrogen  and  potassium  are  too  small  to  justify  consideration 
by  the  consumer.  If  the  phosphorus  is  worth  10  cents  a  pound,  the  average 
value  of  these  fertilizers  would  be  .$7.80  a  ton,  although  the  same  amount  of 
phosphorus  can  be  bought  for  $2.50. 
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the  rentral  States  for  about  $20  per  tou.  or  $80  for  the  4  tons  of  material 
containing  no  more  phosphorus  than  1  ton  of  raw  rocli  which  can  be  bought 
for  $8. 

Is  it  any  wonder  that  farmers  who  use  "  complete  fertilizer  "  can  not  afford 
to  api)l.y  it  in  sufficient  amounts  to  positively  enrich  their  soils;  that  they  must 
ni>ply  it  for  its  effect  on  a  single  crop,  and  that  they  must  depend  upon  the  small 
amount  of  phosphorus  added.  to.i,'ether  with  that  which  the  soil  would  naturally 
give  up  and  that  which  the  stinuilating  action  of  the  land  plaster  forces  the 
soil  to  liberate,  in  order  to  make  a  temporary  profit?  Is  it  any  wonder  that 
essential  land  niin  follows  such  a  system? 

Exi)eriment-stati()n  men  everywhere  advise  against  the  use  of  manufactured 
complete  fertilizers,  and  some  experiment-station  men  advise  against  the  use  of 
acid  phosphate.  Why  should  we  pay  $80  for  4  tons  of  "  complete  fertilizer,"  or 
'even  $:iO  for  2  tons  of  acid  phosphate,  for  the  same  amount  of  phosphorus  as 
we  can  buy  for  $8  in  1  ton  of  finely  ground  natural-rock  phosphate? 

Some  will  answer  that  the  raw  rock  is  not  readily  available.  This  is  true, 
but  it  is  also  true  that  it  is  the  business  of  the  farmer  to  make  it  available  by 
means  of  decaying  organic  matter,  the  same  means  by  which  he  makes  available 
the  insoluble  potassium  and  the  raw-rock  phosphate  naturally  contained  in  the 
soil. 

As  an  American,  as  an  investigator,  and  as  a  farmer,  I  thank  Director  Pat- 
terson, of  Maryland,  and  Director  Thorne,  of  Ohio,  who  planned  systematic 
experiments,  to  cover  many  years,  to  ascertain  whether  finely  ground  natural 
rock  phosphate  could  be  made  available  by  turning  it  under  with  decaying 
organic  matter,  such  as  farm  manure  or  green  manure  from  legume  crops. 

Before  we  had  begun  the  general  investigation  of  Illinois  soils.  Patterson  had 
some  good  evidence  that  when  turned  under  with  crimson  clover  raw  rock 
phosphate  is  as  valuable  as  bone  meal,  and  Thorne  had  demonstrated  that  when 
used  in  intimate  connection  with  farm  manure  rock  phosphate  is  much  more 
profitable  than  acid  phosphate,  on  the  basis  of  money  invested. 

The  Maryland  station  now  has  eleven  years'  records  and  the  Ohio  station  has 
nine  years'  records  in  these  investigations. 

Some  of  the  Illinois  i)lat  experiments  in  soil  investigation  have  been  conducted 
systematically  for  twenty-nine  years,  and  probably  furnish  the  longest  continu- 
ous history  of  any  such  experiments  in  the  United  States,  but  the  Illinois 
experiments  with  rock  phosphate,  although  extensive  in  scope,  were  begun  too 
recently  to  afford  much  data.  It  may  be  stated,  however,  that  where  we  have 
used  finely  ground  natural  rock  phosphate  in  direct  comparison  with  equal 
money  values  of  steamed  bone  meal,  both  being  api)lied  in  connection  with 
decaying  organic  matter,  we  have  thus  far  obtained  a  larger  average  increase 
with  the  rock  phosphate. 

So  far  as  I  can  learn,  whoever  has  persistently  tried  the  use  of  liberal  amounts 
of  finely  ground  rock  phosphate,  in  connection  with  abundance  of  decaying  or- 
ganic matter,  has  obtained  results  l)e.vond  his  expectations,  while  those  who  have 
tried  HO  cents'  worth  of  rock  phosphate  in  comparison  with  two  dollars'  worth 
of  acid  phosphate,  usually  for  a  single  year,  and  withoiit  any  provision  for 
decaying  organic  matter,  have  condenmed  the  rock  phosphate. 

How  long  will  American  farmers  continue  to  pay  $80,000,000  a  year  for  fertil- 
izers containing  less  total  phosphorus  than  we  export  to  Europe  for  $4,000,000 
received  at  the  mine,  and  which  for  $8,000,000,  or  one-tenth  of  our  i)resent 
national  fertilizer  bill,  could  be  delivered  to  o;ir  farmers  in  finely  ground  natural 
rock  iibos]»hate? 

Two  dollars  an  acre  is  not  counted  a  large  bill  for  complete  fertilizers,  but  $2 
an  acre  would  ])ay  for  a  ton  of  raw  rock  phosphate  delivered  in  Illinois  every 
four  years,  and  this  ai)plication  would  actually  double  the  total  phosphorus  con- 
tent of  the  ]>lowed  soil  of  the  Illinois  corn  belt  in  twenty  years'  time. 

This  would  provide  a  system  of  permanent  agriculture,  limited  only  by  the 
limit  of  our  natural  phosphate  deposits.  We  hope  for  the  discovery  of  still 
greater  deposits  of  phosphate  rock  ;  but  unless  such  discoveries  are  made,  we 
must  use  high-grade  rock  while  it  lasts ;  then  we  must  use  the  lower  grades,  of 
which  there  are  some  large  deposits;  and  finally  we  nnist  work  over  the  old 
dump  pili's.  in  order  to  store  our  lands  with  phosphorus;  and  then  we  must 
gu.-ird  tliat  suitply.  using  it  for  the  production  of  crops  and  returning  it  again  to 
the  land  in  evi'ry  ])Ossible  recoveralile  residue. 

Tile  American  farmer  is  still  pros|)erous  on  our  new  rich  lands,  and  there  is 
no  need  of  any  sensation,  but  there  is  need  for  sense  and  for  the  greatest  possible 
simplicity,  in  order  that  the  people  whom  we  serve  may  understand. 
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Crop  yields  in  bushels  jxr  acre  of  Blootniiujton  soil  e.rperinieiit  fuUU  eonilucted 
hy  the  T'nirersity  of  Illinois. 

[Prairie  soil:   Brown  silt   lo:im,   Early   Wisconsin  (Jlaciat ion.l 


Plant  food  applied. 


None -- 

Nitrogen 

Phosphorus 

Potaasium - 

Nitrogen,  phosphorus 

Nitrogen,  potassium - 

Phosphorus,  potassium - - 

Nitroi^i'ii,  i)li(>splu)rus.  potassium -- 

Averaije  t;ain  for  nitrotjen --- 

Average  gain  for  ])hosi)horus - 

Average  gain  for  jjotassium 

Average  gain  for  phosphorus  when  added  to  nitrogen 
Value  of  this  inoreasje 


1902, 

1903, 

1904, 

corn. 

corn. 

oats. 

37 

60 

61 

35 

60 

70 

42 

73 

73 

38 

56 

63 

44 

78 

a5 

40 

59 

66 

50 

75 

70 

53 

81 

91 

1 

4 

11 

10 

18 

15 

a6 

0 

0 

11 

20 

20 

$3.85 

$7.00 

$5.00 

1905, 
wheat. 


29 
31 
39 
33 
51 
30 
38 
52 

6 
14 

1 

21 
$14.70 


"  Steamed   bone   meal   used   on    this    field. 
Approximate  cost  of  2o  pounds  of  phosphorus. 

lu  rock  phosphate $0.80 

In  steamed  hone  meal  <» , 2.50 

In  acid  ])hosphate 3.20 

In  complete  fertilizer 8.00 

I  ask  your  attention  to  this  tahular  statement,  which  gives  the  actual  crop 
yields  ohtained  during  the  tirst  four  years  on  one  of  our  regular  soil-experiment 
fields  in  central  Illinois  on  typical  corn-helt  soil. 

Each  plat  is  L'  liy  l(j  rods,  and  contains  exactly  one-fifth  acre.  The  results  are 
given  in  hushels  per  acre.  The  idant-food  elements  applied  per  acre  per  aniunn 
are  as  follows : 

Nitrogen,  KU)  pounds,  at  a  cost  of  .$1<;,  in  700  pounds  of  dried  blood,  which  is 
sufficient  for  less  than  a  7()-lmshel  crop  of  corn. 

Phosphorus.  2.".  pounds,  at  a  cost  of  ."f;J..")0,  in  200  pounds  of  steamed  bone  meal, 
which  is  sufficient  for  more  than  a  100-bushel  crop  of  corn. 

Potassium,  4(t  pounds,  at  a  cost  of  .$2.ri(>.  in  1(M»  pounds  of  potassium  sulphate, 
which  is  sufficient  for  less  than  a  CO-bushel  crop  of  corn. 

As  an  average  of  all  tests  during  the  last  three  years,  an  investment  of  $16  m 
dried  blood  has  yielded  a  gross  return  of  .$2.78;  an  investment  of  $2.50  in 
steamed  bone  meal  has  returned  $G.G2 ;  and  $2.50  invested  in  potassium  sulphate 
lias  returned  2?.  cents. 

During  these  three  years  we  have  applied  300  pounds  of  nitrogen.  \\  e  have 
actually  removed  287  pounds  of  nitrogen  from  our  best-yielding  plat — 120  pounds 
in  the  corn,  83  pounds  in  the  oats,  and  84  pounds  in  the  wheat— so  that  if  there 
has  been  no  loss  of  nitrogen  from  the  soil  by  leaching,  our  account  shows  a 
gain  of  13  pounds  of  nitrogen  in  the  soil  and  a  loss  of  .$39.05  in  money.  Meas- 
ured by  the  increase  in  crop  yields  on  this  soil,  the  actual  value  of  the  nitrogen, 
which  "costs  10  cents  a  pound,  is  less  than  3  cents. 

In  the  account  with  potassium  we  have  applied  40  pounds  a  year,  or  120 
pounds  in  three  vears.  From  our  best-yielding  plat  we  removed  58  pounds  in 
the  corn,  59  pounds  in  the  oats,  and  59  pounds  in  the  wheat,  making  a  total  of 
176  pounds  removed.  In  balancing  this  account  we  find  two  net  losses,  one 
amounting  to  56  pounds  of  potassium  from  the  soil,  and  the  other  $6.80  in  money. 
Measured  by  the  increase  in  crop  yields,  the  potassium  applied  has  been  worth 
0.6  cent  a  pound,  or  one-tenth  of  its  cost,  which  was  61  cents. 

In  our  phosphorus  account  we  have  applied  25  pounds  a  year,  or  75  pounds  m 
the  three  years.  We  have  removed  19  pounds  in  the  corn,  13  pounds  in  the  oats, 
and  13  pounds  in  the  wheat,  and  our  balance  shows  two  net  gains— 30  pounds  of 
phosphorus  in  the  soil  and  $12.35  in'  money.  The  phosphorus,  which  costs  10 
cents  a  pound  in  steamed  bone  meal,  has  already  returned  26*  cents  a  pound  in 
increased  crop  yields,  and  40  per  cent  of  the  phosphorus  applied  still  remains  in 
the  soil. 

a  Potassium  is  applied  as  a  soluble  corrosive  salt  which,  like  common  salt, 
may  sometimes  act  as  a  temporary  stimulant  and  liberate  some  phosphorus  or 
nitrogen  from  the  soil. 
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In  flosins,  I  wish  to  ompliasizo  the  opinion  of  myself,  and  surely  of  yon  who 
have  had  lonirer  experience,  that  no  man  is  justilied  in  drawinj;  eondnsions 
from  one  y«>ar"s  worlv  with  pot  .cultures  or  Held  e.\i)eriments  ;  and  to  call  yoiu' 
attention  to  the  fact  that  the  results  shown  in  this  tahle  are  the  actual  yields 
ohtained  without  any  corri-ctions ;  that  they  are  from  only  oue  of  (mr  soil- 
oxperiment  tields.  of  which  we  have  more  than  twenty  in  various  parts  of  the 
State,  from  near  the  Wisconsin  line  almost  to  the  Ohio  Uiver ;  and  that  the 
results  which  I  have  j^iven  in  detail,  while  they  furnish  some  of  our  most 
decisive  data,  are  yet  in  harmony  with  the  jreneral  average  of  all  results  on 
similar  soils,  and  not  only  with  other  i)lat  exi)eriments  and  tield  trials,  but  also 
in  harmony  with  pot-culture  experiments  and  with  the  chemieal  composition  of 
the  soil. 

H.  J.  Waters,  of  Missouri.  Have  you  been  able  to  see  the  gain  the  first  year 
from  the  application  of  tinely  ground  rockV 

C.  G.  IIoPKixs.  A  good  many  of  our  experiments  with  the  ground  rock  began 
this  year.  Last  year,  as  an  average  of  IG  tests  where  we  applied  ground  rock 
without  any  organic  matter,  we  made  a  gain  of  4.G  bushels  per  acre ;  where  we 
applied  it  with  stable  manure  we  made  a  gain  of  8.6  bushels  above  that  made 
by  the  rock  phosphate  without  the  organic  matter. 

H.  J.  Waters.  I  would  like  to  ask  Doctor  Armsliy  if  he  has  comimted  the 
results  of  the  experiments  that  have  been  made  with  unacidulatcxl  rock  at  the 
Pennsylvania  station. 

H.  P.  Arm  SHY,  of  Pennsylvania.  Those  experiments  ran  three  or  four  rota- 
tions and  were  then  tliscoutinued.  They  showed  no  material  superiority  of 
the  soluble  over  the  insoluble  phosphates. 

A  Member.  Why  is  it  that  the  nitrogen  gave  increasingly  larger  results  when 
used  year  after  year  with  the  phosphorus? 

C.  G.  Hopkins.  Where  we  were  using  phosphorus  without  nitrogen  the  nitro- 
gen would  run  down  in  the  soil,  because  no  legume  crops  had  been  used.  It 
is  very  necessary  to  make  annual  applications  of  nitrogen  in  order  to  keep  up 
the  nitrogen  in  those  soils.  It  is  an  element  the  supply  of  which  will  be  ex- 
hausted quickly  if  we  do  not  take  some  measures  to  preserve  and  maintain  it. 
Phosphorus,  however,  is  the  controlling  element,  as  you  will  see  from  the  aver- 
ages. We  can  not  draw  any  conclusions  from  a  single  yield  on  a  single  plat, 
but  the  averages  from  four  different  tests  show  that  the  first  year  nitrogen 
produced  an  increase,  each  year  the  increase  growing  larger,  until  in  the  fifth 
year  it  was  6  bushels  of  wheat. 

Potassium  produced  the  first  year  an  average  of  ('>  bushels  of  corn  to  the 
acre,  and  if  we  needed  any  furtluM"  evidence  that  would  add  a  little  more 
strength  to  the  statenient  that  we  nuist  not  draw  any  final  conclusion  from  one 
year's  work,  it  is  quite  evident  to  me  that  the  action  of  this  potassiinn  salt 
was  a  corrosive  action.  We  know  that  common  table  salt  will  increase  the 
yield  of  many  lands  for  several  yeai-s.  but  the  result  is  not  permanent.  And 
here  the  average  of  the  tests  fnr  the  four  years  shows  that  more  potassium  was 
not  needed  in  this  case. 

I  would  say  that  potassium  frequently  produces  an  injurious  effect:  that  its 
use  as  often  results  in  a  decrease  as  in  an  increase. 

R.  J.  KEDniNG.  of  Georgia.  I  discovered  fifteen  or  sixteen  years  ago  in  my 
first  experiment  on  our  soils  that  potash  in  any  form  containing  chlorin  was 
oftener  injurious  than  beneficial,  and  we  try  now  to  be  very  particular  never 
to  ai)ply  an  excess  of  such  salt. 

C.  (I.  Hopkins.  I  might  say  that  where  our  soils  are  very  low  in  available 
potassium  we  ai)ply  potassium  as  we  did  in  this  soil  and  get  marked  increases. 
On  <mr  jieaty  and  swamji  lands  we  ai)ply  not  less  than  100  i)i)unds  or  perhaps  2(X) 
poumls  per  acre  of  itotassium  suljihate  or  muriate.  We  have  increased  the 
yield  from  4  or  5  bushels  per  acre  up  to  70  bushels.     Those  lauds  are  exceed- 
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iniily  low   in  tli.it   clciiiciil.  m111ii)U,l,'1i  tlit-y  -aw  llir  liclicsi   soils  in  nitroirtMi  Mnd 
phospliorus. 

Some  of  our  soutlicrn  Illinois  soils  wbii-h  are  low  in  avjiilai>le  potassium,  also 
.trive  us  a  marked  increase  in  corn  and  cowpeas.  and  also  in  clover,  with  i)otas- 
siuni.  and  heavy  jipplications  of  it. 

In  all  our  experiments  calcium  carbonate  is  used.  We  .assure  ourselves  that 
we  have  it  in  the  soil.  We  always  add  lime,  if  necessary,  to  correct  the  acidity 
of  the  soil. 

B.  V.  Kl'ffu.m.  of  Wyomin.i,'.  I  think  the  Wyominji  st.ition  threw  some  li,i,'lit 
on  the  reason  for  the  reduction  of  the  crop  by  the  addition  of  the  potassium 
salt  by  its  work  with  alkali  soil.  I  was  very  nnich  interested  in  Dr.  Wheeler's 
late  bulletin  on  the  use  of  sodium  salts,  but  I  think  ho  would  have  f(mnd  a 
f,'reat  deal  of  difference  if  he  had  used  the  sulphate  instead  of  the  chlorid  in 
those  experiments.  We  have  found  that  the  reduction  of  the  germinating,'  power 
of  the  seetls  and  the  growth  of  plants  seem  to  be  proiK)rtional  to  the  osmotic 
pressure  of  the  solution  when  these  salts  are  added,  and  the  cblorid  always 
produced  more  effect  than  the  sulphate.  I  have  always  obtained  uegative 
results  in  fertilizer  tests  on  Wyoming  soils  with  potassium  chlorid,  and  some 
reduction  with  sulphate.  There  seems  to  be  plenty  of  the  chlorid  associated 
with  the  alkali  in  those  soils,  and  if  we  add  the  potassium  in  this  foru\  it 
reduces  the  yield. 

H.  P.  AR.MSitv.  Doctor  Hopkins's  jiaper  was  on  the  very  important  question  of 
the  maintenance  of  the  fertility  of  the  soil  on  a  large  scale.  I  do  not  rise  to  dis- 
cuss the  question  or  to  criticise  what  has  been  said,  but  to  suggest  that  this  seems 
to  me  to  be  the  very  kernel  of  his  paper,  and  personally  I  would  be  glad  to  hear 
discussed  the  <iuestion  of  the  maintenance,  on  a  large  scale,  of  soil  fertility. 

R.  J.  Redding.  Several  days  ago  I  was  asked  by  a  farmer  what  was  the  value 
of  the  phosphoric  acid.  i)otash,  and  nitrogen  in  an  acre  of  average  Georgia  soil. 
1  happened  to  have  at  hand  an  analysis  of  such  a  soil  and  I  made  a  calculation 
of  the  amounts  of  the  different  ingredients  in  available  form  at  the  market  prices. 
The  result  was  over  .$1,000  an  acre.  I  think  it  nught  lielp  us  to  impress  on  the 
farmers  the  importance  of  developing  the  amount  of  plant  food  in  the  soil  to 
know  that  $1,800  or  $2,000  worth  of  it  is  within  easy  reach  of  the  farmers  and 
what  are  the  methods  and  w^hat  are  the  tools  and  implements  which  may  be 
used  to  develop  it. 

W.  M.  Hays,  Assistant  Secretary  of  the  U.  S.  Department  of  Agriculture.  I 
am  very  much  interested  in  the  discussion.  I  want  to  especially  call  attention 
to  one  or  two  relations  of  this  paper  to  the  work  that  Doctor  Hopkins  is  doing 
in  Illinois.  One  is  the  division  of  the  State  into  these  soil  and  agricultural 
areas  and  the  following  out  of  the  detailed  study  of  chemical  facts  and  rela- 
tions with  schemes  of  organizing  farms  on  a  system  of  rotation.  I  think  his 
scheme  of  analyzing  the  general  situation  of  the  whole  State  and  working  up 
schemes  of  farm  management  that  will  enable  the  farmer  to  see  best  how  to 
keep  up  the  fertility  of  his  land  and  increase  the  yield  of  his  crops  so  that  he 
will  have  the  maximum  crops,  and  yet  retain  the  fertility  of  the  land,  should 
be  studied  by  all. 

C.  E.  Thorxe,  of  Ohio.  The  experience  of  the  Ohio  station  would  seem  to  me 
to  bear  strictly  upon  this  paper.  The  station  purchased  three  adjoining  farms 
lying  on  the  same  general  geological  formation.  The  soil,  so  far  as  superficial 
examination  would  indicate,  originally  was  practically,  if  not  identically,  the 
same.  On  one  of  these  farms,  for  the  last  seven  years,  one-half  of  the  soil  hav- 
ing been  cleared  from  the  original  forest  for  this  work,  we  have  maintained  an 
average  yield  of  wheat,  without  any  fertilizer  whatever,  of  .35  bushels  to  the 
acre.    We  have  been  able  to  increase  that  yield  by  the  addition  of  acid  phosphate 
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alone  to  42  bushels  per  acre  as  tbe  average  of  seven  years.  We  have  not  been 
able  to  increase  it  any  further  by  any  addition  of  nitrogen,  or  potassium,  or 
both.  On  another  of  these  farms,  which  had  been  subjected  to  exhaustive  hus- 
bandry before  it  came  into  the  possession  of  the  station,  the  average  unfertilized 
yield  of  wheat  has  been  between  8  and  9  bushels  to  the  acre.  Where  acid  phos- 
phate has  been  iised  on  this  exhausted  soil  it  has  raised  the  yield  for  the  seven- 
year  period  to  about  IS  bushels  to  the  acre,  and  we  have  been  able  to  raise  it  by 
the  use  of  acid  phosphate,  potassium,  chlorid,  and  sodium  nitrate  to  29  bushels 
to  the  acre.  I  mention  this  to  bring  out  the  point  that  experiments  made  on 
unexhausted  soils  may  give  a  very  different  result  from  those  conducted  on  old 
and  exhausted  lands,  and  we  must  take  that  fact  into  consideration  in  our 
advice  to  the  farmers  of  the  State.  It  is  paying  us,  on  this  exhausted  land,  to 
purchase  nitrate  of  soda  for  the  purpose  of  growing  wheat  and  corn  and  oats, 
but  we  are  trying  to  teach  the  lesson  there  in  Ohio  that  nitrogen  may  be 
obtained  infinitely  cheaper  by  the  growing  of  leguminous  crops  and  saving  the 
barnyard  manure.  Therefore  we  join  Professor  Hopkins  heartily  in  saying  that 
Tio  farmer  can  afford  to  purchase  nitrogen  in  the  form  in  which  we  find  it  in 
these  so-called  "  complete  fertilizers,"  notwithstanding  the  wonderful  effect  such 
fertilizers  are  producing  on  this  exhausted  land. 

H.  P.  Aemsby.  I  suppose  Pennsylvania  has  the  oldest  experience  in  plat  ex- 
periments, and  our  results  there  fully  confirm  the  experience  of  Professor 
Thorne  and  Professor  Hopkins,  in  so  far  as  the  economic  feature  goes.  Our 
soil  is  formed  of  disintegrated  limestone.  We  find  a  marked  increase,  of  pro 
duction  from  the  use  of  nitrogen,  applying  about  120  pounds  to  the  acre.  But 
tliis  increase  is  in  no  instance,  I  believe,  a  profitable  increase.  With  potash  on 
our  soil  we  get  more  marked  results  than  Doctor  Hopkins  reports  upon  his  soil, 
but  with  the  nitrogen  the  results  fully  confirm  his,  so  far  as  the  profit  is  con- 
cerned, on  a  soil  of  probably  rather  more  than  average  fertility. 

William  P.  Brooks,  of  Massachusetts.  The  experiments  in  the  Hatch  experi- 
ment stations  have  been  on  soil  which  had  been  subjected  to  cultivation  jjossi- 
bly  longer  than  most  of  the  soils  which  have  been  referred  to,  and  I  rise  to 
make  two  or  three  points  clear,  if  possible,  in  connection  with  the  results  upon 
one  field  where  we  have  followed  a  system  of  fertilization,  similar  at  least  in 
outline,  to,  though  differing  in  detail  from  th.it  to  which  Doctor  Hopkins  has 
referred.  These  ex]ieriments  have  occupied  a  field  that  had  been  in  grass  a 
good  many  years  without  manure.  This  was  broken  up  in  the  spring  of  1889 
and  planted  to  corn.  The  average  yield  of  four  nothing  plants  was  at  the  rate 
of  about  30  bushels  to  the  acre.  It  was  replowed  in  the  fall  and  replanted 
in  corn  the  next  year,  and  gave  a  yield  at  the  rate  of  about  40  bushels  to  the 
acre,  without  manure  or  fertilizer.  Those  same  four  nothing  plats  have  been 
left  without  manure  or  fertilizer  ever  since,  and  we  have  followed  a  general 
rotation  for  the  last  seventeen  years,  including  in  the  seventeen  years  eight 
corn  crops,  while  the  land  has  been  seeded  to  mixed  grasses  and  clover  twice. 
Each  time  it  remained  in  grass  two  years  and  each  year  it  was  mown  twice. 
Now  at  tbe  present  time  the  plats  in  that  field  which  have  not  received  manure 
or  fertilizer  in  all  this  period  yield  what,  by  courtesy,  I  call  about  four  bushels 
c-f  shelled  corn  to  the  acre — at  that  rate.  I  say  "  by  courtesy  "  because  I  fig- 
ure bushels  not  by  shelling,  but  by  weight,  and  call  80  pounds  at  husking  time 
a  bushel.  But  the  crop  on  these  plats  was  practically  all  "  nubbins  " — there 
was  really  no  corn  there.  This  land,  then,  has  produced,  and  will  now  produce, 
after  sixteen  or  seventeen  years  without  manure  or  fei'tilizer,  three  or  four 
bushels  of  corn  to  the  acre.  We  have  had  one  plat  in  that  field  which  evei'y 
year  throughout  tbe  seventeen  years  has  bad  an  ai)plication  at  the  rate  of  IGO 
pounds  of  muriate  of  potash  per  acre,  and  the  last  time  that  plat  was  in  corn 
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the  yield  was  between  4i>  and  50  bushels  of  shelled  coin  to  the  acre.  Another 
plat  to  whieh  we  have  applied  nitrate  of  soda  annually  at  the  rate  of  IGO 
pounds  per  acre  gave  us  a  yield  of  corn  scarcely  more  than  the  nothing  plats. 

Potash  alone,  or  in  any  of  the  combinations — and  we  iised  it  in  the  same  com- 
binations as  Doctor  Hopkins — increased  the  crop  in  a  marked  degree  every  time. 

One  of  the  tirst  points  I  want  to  make  is  to  support  Doctor  Hopkins  in  his 
position  that  in  the  case  of  general  farm  crops  the  farmer  need  not  purchase 
nitrogen.  In  proof  of  that  I  point  to  the  result  on  the  plat  which  every  year 
during  the  seventeen  years  has  had  muriate  of  potash  and  dissolved  bon*'- 
black — that  being  the  phosphate  we  have  used.  The  last  time  that  plat  was  in 
corn  it  gave  a  yield  at  the  rate  of  ;")<»  bushels  of  shelled  corn  to  the  acre,  while 
the  other  plat  which  had  received  the  same  quantities  of  potash  and  j)hosphorus, 
and  in  addition  nitrate  of  soda,  every  year  at  the  rate  of  1(>(>  i)ounds  to  the 
acre,  gave  a  yield  of  only  a  small  fraction  of  a  bushel  more.  The  crops  were 
practically  identical,  after  sixteen  years.  It  was  one  year  ago  when  the  laud 
was  in  corn  last.  Now,  in  all  that  time  we  have  not  cultivated  a  legume  by 
Itself.  We  have  not  green-manured  the  land.  Whenever  it  was  in  grass,  it 
was  cut  twice  annually,  and  the  product  all  carried  away;  and  still  the  nitrogen 
c(mtent  of  the  soil  has  been  so  kept  up  that  we  get  this  yield  of  corn,  which  is 
very  good  from  our  point  of  view,  where  for  seventeen  years  we  have  been 
using  only  i)hosphoric  acid  and  i)otash. 

I  would  say  that  the  character  of  the  herbage  on  the  i)lats  was  as  different 
as  it  ccmld  be.  Clover  would  come  up  on  all  the  plats,  but  it  would  die  in  a 
short  time  where  nitrogen  and  where  nitrogen  and  i)hosphorus  were  applied, 
and  would  live  only  where  thei'e  was  potash;  and  where  there  had  been  used 
constantly  phosphorus  and  potassium  only,  the  product  was  almost  wholly 
clover.  On  some  soils,  of  which  we  have  very  many,  withoiit  doubt,  in  New 
England,  the  different  elements  seem  to  be  so  evenly  balanced  that  we  can  not 
consider  the  question  of  what  is  retpiired  apart  from  the  croj).  For  it  makes 
all  the  difference  in  the  world  what  the  crop  is.  On  this  very  field  that  I  have 
been  talking  about  potash  controls  the  crop  absolutely  when  it  is  corn  or  clover, 
as  you  would  expect ;  but  when  we  seed  to  mixed  grasses  and  clovers,  we  get 
an  excellent  crop  of  hay  on  the  plat  where  we  use  nitrate  of  soda  only,  for 
nitrogen  is  the  controlling  element  for  the  hay  crop  with  us,  and  may  very 
profitably  be  used  for  that  crop. 

If  into  the  rotation  a  crop  like  cabbages  or  turnips  is  introduced,  phosphoric 
acid  is  invariably  the  controlling  element.  In  Massachusetts,  therefore,  we  are 
not  justified  in  talking  about  what  our  soils  require  apart  from  the  crop ;  with 
us  it  is  what  the  crop  I'equires. 

We  have  raised  rye  in  rotation,  and  there  the  nitrate  of  soda  was  the  con- 
trolling element,  although  the  response  of  the  rye  was  not  quite  as  decisive  in 
favor  of  any  one  element  as  was  the  response  of  some  of  the  other  crops. 

H.  J.  Wheeler,  of  Rhode  Island.  We  have  many  soils  in  our  State  where, 
if  we  would  advise  our  farmers  to  use  fine  phosphate  rock  on  certain  classes  of 
crops,  ^they  would  find  themselves  in  bankruptcy  before  long,  simply  because 
those  plants,  as  Professor  Brooks  pointed  out,  can  not  use  phosphorvis  in  that 
particular  material  readily  if  the  land  is  in  a  very  exhausted  condition.  Doctor 
Hopkins's  work,  as  I  understand,  applies  to  the  cereals  exclusively.  But,  being 
a  body  here  representing  the  whole  country,  we  ought  to  remember  that  his 
discussion  is  confined  to  the  cereals.  I  can  emphasize  what  Professor  Brooks 
says.  We  find  that  while  we  have  applied  no  potash  to  the  soil  for  years,  we 
can  nevertheless  get  a  very  good  crop  of  redtop,  a  suiprisingly  good  crop,  but 
you  can  not  get  a  single  plat  of  clover  to  grow  unless  lime  and  potash  are  added. 
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We  have  tried  the  clover  four  years  on  certain  plats,  and  we  could  not  get 
good  results,  and  we  could  not  get  good  results  with  the  Crucifenie,  but  when 
we  put  on  Japanese  millet  and  certain  other  things,  they  seemed  to  thrive.  If 
there  is  anything  in  the  plant  family  that  is  a  scavenger  I  thing  it  is  redtop. 
It  will  thrive  and  give  magnificent  crops  where  the  turnip  and  the  beet  and  the 
Cruciferjic  are  all  absolute  failures.  Therefore,  I  say  when  we  are  considering 
these  questions  we  must  remember  that  Doctor  Hopkins's  conclusions  apply  to 
two  or  three  ci'ops.  and  can  not  be  applied  generally  throughout  the  United 
States,  nor  to  all  kinds  of  crops. 

William  P.  P>rooks.  As  Doctor  Wheeler  has  referred  to  the  question  of  dif- 
ferent phosphates,  you  may  be  interested  in  the  results  which  have  been  ob- 
tained at  Amherst  in  comi)aring  phosi)hates.  We  have  one  field  where  for 
twelve  years  we  h.ive  been  comparing  phosphates,  on  the  basis  of  phosphoric 
acid,  applied  of  course  to  all  plats  equally.  With  liberal  and  equal  amounts  of 
nitrogen  and  potash  on  all.  The  phosphates  under  comparison  have  been  raw 
and  .steamed  bone,  raw  bone,  acid  phosphates,  dissolved  bone,  and  we  have  South 
Carolina  and  Florida  phosphates,  and  phosphatic  slag,  and  the  results  vary  very 
widely  wKli  the  croj).  With  a  crop  of  cabbages  there  is  a  marked  difference, 
and  the  best  results  are  with  acid  phosphates  and  dissolved  boneblack,  and  dis- 
solved bone  meal  and  the  slag ;  and  one  of  the  poorest  returns  is  given  by 
South  Carolina  rock,  while  the  Florida  phosphate  is  no  better  than  nothing. 
But  if  we  put  the  field  in  corn,  as  we  have  done,  the  crops  are  substantially 
equal  on  all  the  plats  in  the  field.  I  am  now  putting  that  field  for  the  first  time 
into  grass  and  clover,  but  in  general  it  is  the  Cruciferte  only  that  have  shown 
marked  difference  in  their  capacity  to  make  use  of  these  phosphates. 

W.  R.  DousoN,  of  Louisiana.  There  is  one  phase,  I  think,  which  has  not  been 
entered  into  fully  enough  in  the  discussions.  It  seems  to  me  Doctor  Hojikins 
was  looking  further  into  the  future  than  we  are  ordinarily  given  to  looking. 
I  refer  to  that  phase  of  his  paper  that  was  looking  to  the  duty  we  owe  to 
posterity  ;  that  we  should  not  look  at  this  in  the  spirit  of  merely  putting  some- 
thing in  the  soil  and  getting  back  from  it  all  that  we  can,  but  that  we 
should  consider  that  our  children  and  their  children  are  going  to  have  posses- 
sion of  this  soil.  AVe  know  that  by  doing  certain  things  we  stimulate  condi- 
tions so  that  we  get  more  from  the  soil  than  if  we  had  not  added  that  stimu- 
lant ;  that  we  are  gradually  robbing  the  soil  of  elements  to  an  extent  we 
scarcely  realize.  We  want  to  bring  our  people  to  understand  that  while  there 
is  a  great  supply  of  nitrogen  that  we  can  get  by  means  of  the  leguminous 
plants,  the  supply  of  bone,  and  the  supply  of  rock  phosphate,  feo  far  as  we  can 
see,  is  some  day  going  to  be  insulticient  for  the  i)hosphate  demand  of  the  crop. 

This,  then,  is  the  great  question,  looking  into  the  future :  How  are  we  to 
maniimlate  these  crops  in  rotation,  and  how  are  we  to  handle  our  system  of 
fertilization,  so  tiiat  we  can  band  this  soil  down  to  posterity  in  an  unimpaired 
condition?  While  we  can  see  our  way  to  furnishing  whatever  potash  or  what- 
ever nitrogen  we  need,  so  far  as  we  can  now  see  there  is  danger  of  the  phos- 
phoric acid  becoming  depleted,  and  there  is  no  source  of  supply  from  which 
what  will  be  necessary  can  be  furnished. 

J.  L.  Sheldon,  of  West  Virginia.  I  believe  we  are  getting  down  to  tlie 
principles  in  agricultui-e  which  have  been  so  emphasized  by  Marshall  Ward, 
the  English  authority  from  which  he  deduces  the  proposition  that  the  plant 
is  the  foundation  of  all  work  in  agriculture;  that  the  soil,  the  moisture,  etc., 
are  merely  the  environments.  We  are  trying  to  grow  all  kinds  of  plants  on  the 
.same  kind  of  soils.  In  other  words,  we  are  trying  to  raise  horses  on  swill,  and 
hogs  on  straw.  Is  it  not  time  that  we  began  to  study  the  i)lant  and  its  food, 
and  how  that  plant  can  best  get  that  food,  .so  that  we  can  make  a  profitable 
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crop?  It  seems  to  me  that  the  (luestion  is  not  so  much  with  regard  to  the  soil 
or  the  chemistry  of  the  soil,  as  it  is  with  regard  to  the  plants  themselves,  and 
liow  we  can  hest  stimulate  these  to  Itring  us  ijrotitahlc  <n)ps. 

V.  (J.  Hopkins.  There  are  two  different  points  that  have  been  raised  which 
I  would  like  to  refer  to  for  a  moment.  One  of  them  1  might  spealc  of  as  price, 
and  the  other  as  percentage. 

Whether  the  use  of  any  given  material  upon  our  soils  for  growing  crops  is 
economical  or  profitable  depends  more  largely,  than  many  of  us  stop  to  think 
of.  upon  the  price  we  allow  for  that  material  when  it  is  produced.  Even  in 
raising  a  crop  of  hay,  near  some  eastern  market  where  that  hay  crop  brings 
.$1.")  to  .$20  a  ton  to  the  farmer,  you  can  pay  anything,  almost,  for  the  materials 
you  use  to  gn)w  that  crop;  but  when  you  get  out  into  the  agricultural  regions 
of  the  West,  where  the  farmer  gets  a  net  return  of  only  .^fS  a  ton  for  his  hay. 
of  course  he  can  not  pay  much  for  such  materials. 

T.ake  the  work  Director  Thorne  has  spoken  of  in  Ohio :  when  we  tigure  on  the 
prici's  tli.it  he  mentions,  using  nitrogen  and  potassium,  it  paid  very  well,  figuring 
wheat  at  a  dollar  a  bushel,  corn  at  50  cents  a  bushel,  and  oats  at  33J  cents  a 
bushel.  lUit  when  I  have  taken  the  most  recent  figures  from  the  Ohio  experi- 
ment stations  and  applied  them  to  Illinois  conditions  and  considered  them  in 
relation  to  the  last  tyn  years,  neither  nitrogen  nor  potassium  has  paid  for  itself 
upon  the  basis  of  the  Illinois  yield.  It  makes  all  the  difference  in  the  world 
what  i)rices  we  allow  for  our  produce. 

The  other  point  which  I  wish  to  mention  was  raised  by  Director  Kedding.  of 
Georgia,  regarding  the  large  (piantities  of  plant  food  in  our  soils.  Even  in  our 
soils  in  Illinois  we  have  600  pounds  of  phosphorus  per  acre.  We  are  cOming  to 
look  upon  the  phosphorus  in  the  soil  as  being  available  by  some  sort  of  per- 
centage :  that  is.  we  do  not  look  upon  that  (iOO  pounds  as  being  so  much  that  we 
can  slice  off  at  will.  We  are  limited  i)artly  by  the  .amount  of  decaying  organic 
matter,  and  also  l»y  the  seasonal  conditions,  and  we  are  also  limited  by  the  root 
development.  Some  plants  have  more  extensive  root  systems  which  may  touch 
more  of  the  soil  particles  than  others,  and  if  an  estimate  of  the  plant  food 
which  we  can  get  may  be  made  by  calculating  the  percentage  of  the  surface  of 
the  soil  particles  touched  by  the  surfaces  of  the  roots  there  would  be  some  per- 
centage relation  there.  If  we  can  get  1  per  cent  of  the  phosphorus  from  the 
soil  with  the  ordinary  cereal  crop,  such  as  clover ;  if  we  can  get  out  1  per  cent 
of  the  phosphorus  in  the  soil  in  a  normal  season,  when  we  have  present  600 
pounds,  we  get.  of  course.  6  pounds  of  the  phosphorus  out  in  the  season.  If  we 
can  get  out  2  per  cent  of  the  phosphorus  in  the  soil,  we  would  get  12  pounds  out. 
If  we  had  2.0(10  pounds  of  phosphorus  in  the  soil,  on  the  percentage  basis  of  1 
per  cent  we  would  get  20  i)ounds,  and  with  2  per  cent  of  the  phosphorus  made 
available  to  the  root  system  we  would  get  out  40  pounds.  It  means  a  great 
deal  more  to  us  to  put  it  directly  upon  some  percentage  liasis.  What  that  per- 
centage basis  is,  actually,  we  do  not  know.  We  must  make  it  as  large  as  we 
can.  profitably. 

W.  .J.  Spillman.  of  the  V.  S.  Department  of  Agriculture.  Unfortunately  for 
myself  I  did  not  hear  all  of  Doctor  Hopkins's  paper,  but  as  the  general  subject 
is  the  maintenance  of  permanent  soil  fertility,  I  want  to  call  attention  to  the 
importance,  from  my  point  of  view,  of  one  class  of  investigations  which  have 
not  been  carried  on  as  extensively  as  I  should  like  to  see  them  carried  on  in 
our  experiment  stations.  Of  course  I  realize  very  fully  that  each  of  us  gets  a 
different  point  of  view  from  the  field  of  agriculture,  and  I  may  have  miscon- 
ceived the  importance  of  a  certain  line  of  work.  I  think  we  will  all  agree, 
however,  that  where  it  is  possible  to  do  so  the  use  of  barnyard  manure  is 
[•erhaps  the  most  legitimate  means  of  maintaining  permanent  fertility,  but  it 
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is  not  always  possible  to  do  that.  That  is  particularly  true  iu  the  South, 
where  I  have  done  most  of  my  work,  having  been  called  there  more  often.  In 
the  South  they  have  not  been  able  to  develop  cattle  farming.  They  have  been 
farming  longer  than  you  have  in  Ohio  or  Illinois,  and  they  have  worn  their 
lands  out  seriously.  They  have  turned  to  ai)parently  the  only  source  of  fer- 
tility they  have,  namely,  commercial  fertilizers,  and  have  made  very  large  use 
of  them.  Some  of  the  States  spend  as  much  as  10  per  cent  of  their  crop  values 
for  commercial  fertilizers.  The  continued  use  of  these  materials  without  barn- 
yard manure  has  left  very  large  areas  of  the  South  with  an  extremely  bad 
condition  of  the  soil ;  all  over  the  Piedmont  region  it  has  become  necessary  to 
terrace  the  land.  A  great  deal  of  the  farming  there  is  done  on  stair  steps; 
tiiey  are  compelled  to  terrace,  otherwise  the  soil  will  wash  away.  It  has  been 
demonstrated  by  the  experience  of  some  farmers  that,  even  on  hilly  land,  with 
an  abundant  supply  of  humus  in  the  soil,  this  washing  may  be  prevented. 
Harnyiird  manure  is  not  available  and  can  not  be  made  available  to  the  average 
farmer  in  that  section  at  the  i)resent  time.  The  other  means  of  developing 
humus  in  the  soil  is  green-manure  crops.  Now,  I  should  like  to  see  these  crops 
studied  more  than  has  been  done.  It  is  true  that  some  of  the  stations  have 
carried  on  interesting  experiments  and  obtained  interesting  results,  but  I  find 
myself  unable  to  answer  very  many  of  the  questions  that  come  up  every  day 
fi-om  farmers.  One  of  the  things  that  need  to  be  done  is  to  give  more  atten- 
tion to  fitting  green-manure  crops  into  cropping  systems.  I  find  in  most  of  the 
Southern  States  rye,  vetch,  crimson  clover,  and  so  on  fit  beautifully,  on  paper, 
into  almost  any  cropping  system  you  can  arrange.  You  can  sow  any  of  those 
crops  in  cotton  just  after  the  first  picking,  and  turn  them  xmder  the  next  year 
for  corn,  at  least  theoretically.  I  am  anxious  to  know  more  about  such  crops, 
their  effect  on  the  soil,  and  on  the  crops  which  follow  them.  It  seems  there 
are  certain  crops  which  you  do  not  dare  to  plant  after  plowing  under  a  heavy 
green  crop.  Wheat,  for  instance,  does  not  do  well  after  plowing  under  a  big 
crop  of  cowpeas.  It  seems  to  do  better  if  you  harvest  the  cowpeas  and  plow 
under  only  the  stubble.  The  same  is  true  of  fall-sown  oats.  On  the  other 
hand,  it  appears  that  corn  is  not  very  particular  about  acid  in  the  soil,  and 
potatoes  especially  appear  to  do  well  after  turning  under  a  heavy  green  growth. 
We  want  more  information  about  how  to  grow  these  crops.  Frequently,  when 
we  try  to  grow  them  they  fail.  The  farmer  wants  to  know  how  to  make  them 
succeed. 

I  merely  take  this  opportunity  of  calling  the  attention  of  investigators  to 
this  problem,  in  the  hope  that  some  of  them  will  take  my  view  of  its  importance 
and  give  more  attention  to  it  than  has  been  given  in  the  past. 

At  5.30  o'clock  p.  m.  the  section  adjourned  until  2  o'clock  p.  m.  next  day. 
November  1.5,  1905. 

Afternoon  Session,  Wednesday,  November  15,  1905. 

The  section  was  called  to  order  at  2  o'clock  p.  m.,  by  the  chairman,  H.  J. 
Patterson,  of  Maryland. 

Unification  of  Terms  Used  in  Chemical  Analysis. 

C.  G.  Hopkins,  of  Illinois.  It  may  be  remembered  that  at  the  last  annual  meet- 
ing a  conunittee  was  appointed  on  the  unification  of  terms  to  be  used  in  report- 
ing results  of  chemical  analysis,  and  I  would  state  that  a  similar  committee 
was  also  api)ointed  l>y  the  Association  (if  Ollicial  Agricultural  Chemists.  Both 
of  these  committees  have  under  consideration  the  gener;il  snl)ject.  and  the  com- 
mittee for  the  chemists'  association  has  prepared  and  had  printed  by  the  Bureau 
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of  Chemistry  a  proliminary  report  upon  the  unification  of  terms.  The  desire  of 
lioth  conuuittt'es  has  been  to  gt't  together  and  make  a  combined,  or  unanimous 
report,  so  that  there  would  be  eomph'te  harmony  in  this;  but  there  is  a  feeling 
in  both  eommittees  that  we  need  more  time,  and  particularly  do  we  need  more 
assistance  from  those  interested  in  chemical  work  and  agricultural  education 
i)efore  making  any  final  recommendations. 

Tlie  rei)ort  submitted  a  contained  unanimous  recommendations  with  regard 
to  terms  to  be  used  in  reporting  analyses  of  feeding  stuffs,  foods,  sugars,  and 
insecticides,  but  the  committee  was  unable  to  agree  as  to  terms  to  be  used  in  soil 
and  fertilizer  analysis,  the  disagreement  being  with  regard  to  the  use  proposed 
by  Doctor  Hopkins  of  the  "element"  system  of  nomenclature. 

The  report  was  accepted. 

II.  Snyder,  of  Minnesota,  presented  the  following  report  of  the  committee  on 
methods  of  testing  cereals  : 

Uki'ort  ok  Committkk  on  Mktiiods  for  the  Testixo  of  Cereals. 

The  committee  on  methods  for  the  testing  of  cereals  h.is  undertaken,  during  the 
past  year,  a  brief  review  of  the  methods  employed  in  the  testing  of  wheat  for 
connnercial  j)urposes.  Because  of  the  extent  of  the  subject,  work  with  the  other 
cereals  was  not  undertaken  this  year. 

The  methods  employed  in  the  grading  of  wheat  by  the  different  States  and 
connnercial  Ixxlies  .-ire  based  largely  upon  the  jihysical  properties,  as  weight  per 
bushel,  uniformity,  plumpness,  size,  hardness,  color,  and  soundness.  There 
appears  t<»  be  but  little  literatm-e  available  giving  the  a<-tual  tlour  yields  of  dif- 
ferent ty]ies  and  grades  of  wheat.  The  work  that  has  been  fovnid  upon  this 
point  indicates  that  the  yield  of  tlour  from  both  soft  and  hard  wheat  varieties 
is  directly  proportional  to  the  weight  per  bushel  of  the  grain. 

In  the  case  of  soft  wheat.  Mr.  David  Anderson,  a  practical  miller  of  Xobles- 
ville.  Ind..  has  prepared  .-i  i-liart  from  actu:il  experience,  giving  the  yield  of  soft 
wheat  tlour  from  wheats  of  different  weights  per  bushel.  This  chart  is  based 
upon  the  thoroughly  cleaned  wheat,  an  especial  aspirator  being  used  for  this 
purpose.  6 

Milling  chart — Soft  wheat. 


Weight  of 

wheat 
after  as- 
pirating, 
clean  test. 

Flour  to 
bushel. 

Food  to 
bushel. 

Pounds  per 

bushel. 

Per  cent. 

Per  cent. 

64.0 

80.00 

20.00 

63.5 

79.25 

20.75 

63.0 

78.49 

21.  .51 

62.5 

77.74 

22.26 

62.0 

76.98 

23.02 

61.5 

76.23 

23.77 

61.0 

75.47 

24.53 

60.5 

74.72 

25.28 

60.0 

73.96 

26.04 

59.5 

73.21 

26.79 

59.0 

72.46 

27.  .55 

58.5 

71.70 

28.30 

68.0 

70.94 

29.06 

57.5 

70.19 

29.81 

5T.0 

69.43 

30.  .57 

56.5 

68.68 

31.. 32 

ES.O 

67.92 

32.08 

55.5 

67.17 

33.83 

55.0 

■66.41 

33.59 

54.5 

as.  66 

34.34 

54.0 

64.90 

as.io 

53.5 

64.15 

35.85 

a  See  U.  S.  Dept.  of  Agr..  Bureau  of  Chemistry  Circular.  "  Preliminary  Report 
on  the  Unification  of  Terms  for  Reporting  Chemical  Analysis." 
6  N.  W.  Miller,  October  23,  1904. 
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From  the  chart  it  will  be  ohsoi-vod  that  whon  wheat  weighins  HO  pounds  per 
Itushel  is  niilled  into  tlonr.  T;!.!t(i  i)er  cent  of  all  f,'rade  of  floui-  is  secured  and 
2r,.7!>  per  cent  of  feed  or  offals.  While  wheat  testing  (54  jiounds  per  bushel 
yields  S(»  per  cent  of  flour  and  2(»  per  cent  of  offals,  wheat  testing  .">  pounds 
"per  liushel  yields  (;t;.41  per  cent  of  tiour  and  .'-.:!. .".".»  jiei-  cent  of  feed.  Mr.  Ander- 
son has  proposed  this  chart  as  a  basis  for  the  iiurchasing  of  soft  wheats,  and 
lias  constructed  tables  giving  the  commercial  value  of  tiour  and  feed  when  wheat 
is  at  different  ])rices  i)er  bushel. 

In  the  case  of  hard  wheat.  Mr.  Foster,  chief  inspector  of  the  Northwestern 
Consolidated  Milling  Company,  has  proposed  the  following  table  based  upon  the 
average  weight  of  KK)  kernels:" 

.  Milling  test — Jtard  ichent. 


Wheat 
kernels. 

Weight. 

Flour. 

Troy  grains. 

Per  cent. 

100 

46 

74.1 

100 

44 

73.6 

100 

43 

73.2 

100 

40 

72.6 

KJO 

38 

71.8 

100 

36 

71.0  • 

100 

34 

70.3 

KK) 

32 

69.6 

100 

30 

68.7 

100 

28 

67.6 

100 

26 

66.8 

100 

24 

66.8 

From  Mr.  Foster's  table  it  will  be  observed  that  the  yield  of  flour  from  hard 
wheat  is  directly  proportional  to  the  average  weight  of  100  kernels.  It  is 
believed  that  these  two  tables  will  give  an  approximate  idea  of  the  flour  yields 
of  wheat.  Experiments  at  the  Minnesota  Experiment  Station  have  also  shown 
that  the  yield  of  flour  is  directly  pro])ortional  to  the  weight  per  bushel  of  the 
wheats 

While  the  weight  per  Itushel  of  wheat  may  serve  as  an  index  to  the  flour 
yield,  it  does  not  give  the  value  of  the  flour  for  bread-making  purposes.  Experi- 
ments have  shown  that  the  lighter  weight  and  lower  grades  of  wheat  produce 
tiour  of  equal,  and  in  many  cases  superior,  bread-making  value  to  heavier  weight 
wheat.c  It  is  not  possible  to  accurately  estimate  the  l)read-making  value  of  a 
wheat  from  its  weight  per  bushel  or  its  conunercial  grade.  The  color  and 
hardness  of  the  kernels  are  the  physical  pi-operties  which  are  the  most  valuable 
]n  determining  the  bi-ead-making  ((ualities  of  wheat,  but  from  the  data  available 
it  is  not  possilile  to  fornuilate  ev(>n  tentative  standards  based  On  hardness. 

It  has  been  found,  however.''  that  in  the  same  sample  of  wheat  grown  from 
a  luiifoi'ni  lot  of  seed  kernels  of  ditt'erent  degrees  of  hardness  are  ])resent,  and 
that  the  darker  colored  and  more  horny  kernels  contain  the  largest  amount  of 
protein.  This  difference  in  color  and  density  may  serve  as  a  means  of  selecting 
glutinous  Jind  starchy  wheats  for  seed  purposes,  provided  the  compai'isons  are 
confined  to  similar  varieties  which  have  been  grown  under  like  conditions. 

It  has  also  been  found  that  it  is  not  i>ossible  to  s(>lect  high-grade  wheats  on  the 
basis  of  nitrogen  content  alone,  as  shrunken  and  light-weight  grains  generally 
have  the  m;ixiniuni  nitrogen  content:  but  a  high  nitrogen  content  associated 
with  a  well-filled  kernel  is  highly  desiraitle.  jtrovided  the  nitrogen  is  iu  the 
part  of  the  grain  used  for  floiu'-niaking  jturiioses  and  not  in  the  germ  or  offal 
parts.c 

No  definite  relation  appears  to  exist  between  the  total  nitrogen  content  and 
the  bread-making  value  of  wheat.  Two  wheats  may  contain  the  same  amount 
of  nitrogen  and  have  entirely  different  values  for  bread-making  i)urpo.ses,  and 
a  wheat  of  average  nitrogen  content  may  produce  better  bread  than  one  con- 


a  Encyclopedia  Americana,  Wheat. 

6  Minnesota  Sta.  Rul.  00. 

f  Minnesota  Sta.  P.ul.  8") :  Ontario  Agr,  College  Bui.  14. 

d  Minnesota  Sta.  Bui.  8."i :  Kentucky  Sta.  Rul.  lia. 

e  Ontario  Agr.  College  Bui.  14:  Nebraska  Sta.  Bui.  89. 
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t:iiniii«  a  larixor  iiiiiount.  Wheats  containliij;  a  low  porccntaso  of  nitroj;en  are 
iiivarialilv  of  pour  bivad-iuaking  value,  as  are  also  oecasioiially  those  of  average, 
even  lii,t;h.  iiltroi,'eii  eoutent.  A.  D.  Hall,  of  the  Kothainstetl  lOxperiment 
Stiitioii."  recoiimieiids  the  deteninnation  of  nitrogen  as  a  means  of  selecting 
"stri>n.ir  wlie.-its."  provided  the  whe.ats  are  grown  under  similar  conditions. 
'•  r.ut  this  cnrrelation  is  only  a|ipro.\imate  and  true  for  an  average  of  samples, 
often  failing  entirely  when  applied  to  individual  cases." 

In  determining  tiie  relation  of  gliadin  to  the  hread-making  v.-ilue  of  flour, 
experiments  have  shown  that,  like  the  total  nitrogen.''  it  is  valuable  in  a  g(>neral 
way,  hut  taken  alone  and  as  the  only  means  for  determining  commercial  value, 
it  fails,  as  do  all  other  single  tests,  in  absolutely  determining  the  bread-making 
value  of  a  flour. 

Mr.  A.  E.  Humphries'-,  at  the  recent  International  Conference  of  the  Milling 
Industry,  held  at  Paris,  in  speaking  of  t^le  relation  of  gliadin  results  to  the 
bread-niaking  vahie  of  fl(mr.  said:  "In  a  general  way  they  agree  relatively 
with  the  gluten  ligui-es :  perhaps  of  the  two  sets  of  figures  they  more  uearly 
approximati'd  to  liaking  results." 

It  is  quite  evident  that  at  the  present  time  there  are  no  laboratory  methods 
based  on  the  analysis  of  the  wheat  alone  that  can  be  used  for  determining  the 
bread-making  or  conunercial  value  of  wheat.  It  appears  that  this  can  best  be 
.arrived  at  by  actual  bread-making  t«'sts  of  the  flour  made  from  the  wheat. 

A  number  of  different  kinds  of  miniature  experimental  roller  mills  have  been 
devised  for  wheat-testing  i)ui-poses.  These  mills,  when  jjroperly  manipulated, 
.•ire  valuaiile  for  preparing  the  flour  s.amples  for  determining  the  comparative 
bre.-ul-making  v;ilu(>  of  a  samph'  of  wheat,  but  they  fail  to  give  the  actual  flour 
yield.  This,  however,  can  be  aii])roximately  determined  from  the  weight  per 
bushel  of  the  grain. 

The  committee  begs  leave  to  reserve  for  future  reiiorts  reconnnendatious  of 
methods  for  prei>aring  the  flour  ;ind  making  the  technical  tests. 

The  report  was  act-epted. 

A  paper  by  A.  M.  Peter,  of  Lexington,  Ky.,  was  read  by  the  si>cretary  of  the 
section,  as  follows : 

Some  Results  of  an   Old  Method  fou  Determining  Available  Plant  Food 

IN  Soils. 

Happily  the  day  has  passed  when  a  chemist  may  devise  a  method  of  analysis 
from  purely  theoretical  considerations,  often  imperfectly  understood,  and  then 
feel  justified  in  putting  forward  his  method  as  the  true  and  iufallible  standard, 
with()ut  having  tested  its  accuracy  by  the  determination  of  known  quantities 
under  working  conditions.  He  who  inirsues  this  course  in  these  days  may 
expect  just  criticism  at  the  hands  of  his  contemporaries.  Nevertheless,  soil 
chemistry,  and  even  analytical  chemistry  generally,  is  still  burdened  and 
clogged  with  the  debris  of  many  such  methods. 

The  conditions  affecting  the  availal)ility  of  plant  foods  in  soils  are  so  complex 
that  theory  alone  would  be  a  dangerous  guide.  The  amount  of  available  plant 
food  in  a  given  soil  is  not  in  field  practice  an  absolute  and  fixed  (luantity,  like 
the  ])ercentage  of  gold  in  a  given  sample  of  ore.  for  instance,  the  exact  amount 
of  which  may  be  determined  with  great  accui-acy.  The  que.stiou  of  availability 
is  rather  a  qviestion  of  relative  soluI)ilities.  and  it  will  now  be  generally  admitted 
that  any  method  for  the  determination  of  available  ])lant  food  in  soils  to  be  of 
practical  value  umst  be  comparative,  and  gauged  by  experience  in  the  field. 
And  at  the  present  time  a  vast  auKjunt  and  great  variety  of  material  suitable 
for  such  comparative  studies  is  within  the  reach  of  our  agricultural  chemists 
in  the  experimental  fields  of  the  agricultural  colleges  and  experiment  stations. 
The  Association  of  Official  Agricultural  Chemists  has  done  well  to  engage  in 
this  work,  but  when,  at  its  annual  convention  in  1804,  it  made  the  beginning 
by  instructing  its  reporter  on  soils  and  asli  to  make  a  study  of  methods  for 
determining  the  available  plant  food  in  soils  after  the  ideas  of  Dyer,  Deherain, 
and  others,  it  was  not  even  then  necessary  to  go  abroad  for  a  precedent  to 
justify  this  measure,  for  an  extensive  investigation  upon  the  proposed  lines  had 
i»een  undertaken  forty  years  before  in  this  country  and  carried  out  on  an 
extensive  scale  under   State  auspices — an   investigation   which  clearly   proved 


a. Tour.  Bd.  Agr.  [London],  11  (1905).  p.  327. 
&  Jour.  Anier.  Chenu  Soc.  27  (irXJ5),  p.  1068. 
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not  only  that  the  diminution  of  tlio  gross  amounts  of  plant  food  caused  by  crop-" 
\m\'^  could  ho  denionstr;  ted  by  clioniical  analysis,  hut  that  the  amount  of  plant 
food  caiJaijlc  of  Ixmhu  exti-actcd  liy  a  weak  solvent  and  j)resuniahly  available  to 
plants  was  dnninishcd  also  as  the  soil  bccanio  less  productive.  This  investifia- 
tion  had  for  its  fundamental  ])roj)osition  the  comparison  of  rich  soils  against 
the  same  after  they  had  been  im])Overished  by  cultivation,  with  the  expressed 
object  to  ascertain  what  constituents  had  been  diminished  in  quantity  and  solu- 
bility and  to  furnish  a  guide  for  the  agriculturist  in  rei)leinshing  the  same. 
Such  was  the  work  planned  in  1S.'')4  by  Dr.  Robert  Peter,  chemist,  and  David 
Dale  Owen,  chief  geologist,  of  the  Kentucky  Geological  and  Agricultural  Survey  ; 
and  because  the  results  are  hidden  in  a  series  of  State  reports  long  out  of  i)rint 
is  the  writer's  excuse  for  ])resenting  a  smumary  of  them  here. 

In  those  days  there  were  no  experimental  fields  under  careful  and  continuous 
observation,  from  which  the  chemist  might  draw  samples  for  comparative  an- 
alysis: but  the  large  areas  of  virgin  land  in  Kentucky,  more  especially  in  the 
Bluegrass  region,  offered  standards  of  great  fertility,  while  in  the  cultivated 
fields  examples  were  to  be  found  of  the  depletion  of  available  plant  food  result- 
ing from  continuous  cr(ip])ing  under  an  impi-ovident  husbandry.  To  get  mate- 
rial for  comparative  analysis  it  was  planned  to  collect  samples  of  soils  in  sets 
of  three:  First,  the  virgin  soil:  .second,  soil  of  the  same  type  from  an  adjacent 
old  field  ten  to  fifty  years  in  cultivation;  third,  the  subsoil  of  tht>  old  field. 
These  samples  were  sulimitted  to  analysis  by  digestion  in  hydrochloric  acid  of 
1.1  specific  gravity  to  deterndne  the  acid-soluble  mineral  plant  food,  and  also 
by  digestion  in  water  saturated  with  carbon  dioxid  under  a  pressure  of  two 
atuiosidieres.  While  the  first  process  or  "  general  analysis  "  gave  very  interest- 
ing and  instructive  results,  showing  in  a  large  majority  of  instances  a  material 
diminution  of  mineral  plant  food  by  cultivation,  it  is  with  the  latter  that  we 
are  now  concerned.  And  the  writer  has  tabulated  about  a  hundred  analyses, 
taken  at  random,  but  using  only  such  as  exhibited  the  complete  set  of  virgin 
soil,  old  field  soil,  and  subsoil  of  old  field. 

The  digestion  in  carbonated  water  was  performed  by  putting  30  grams  of  air- 
dried  soil  into  a  strong  S-ounce  1)ottle.  filling  quickly  with  the  charged  water, 
thus  using  approximately  eight  parts  of  solvent  to  one  of  soil,  and  corking 
securely.  The  bottle  was  then  jnit  in  a  warm  place,  where  the  temperature 
never  exceeded  100°  F.,  and  allowed  to  remain  about  a  month,  shaking  wel] 
each  day.  The  liciuid  was  theu  filtered  out.  evaporated  to  dryness,  and  the  resi- 
due weighed,  burned,  and  weighed  again  to  deterndne  "  organic  and  volatile 
matter."  The  nuneral  part  was  then  dissolved  in  hydrochloric  acid,  and  the 
solution  analyzed  in  the  same  way  as  for  the  "  gener.-d  analysis."  It  was  soon 
found  that  the  amount  of  ])hosphorus  contained  in  the  extract  was  exceedingly 
small,  even  when  the  soil  was  very  rich  in  this  substance.  So  the  deternunation 
was  onntted.  The  extracts  often  contained  very  noticeable  (juantities  of  man 
ganese,  especially  in  the  most  fertile  soils:  but  this  deternunation  was  rarely 
made.  Therefore  neither  of  these  deternunations  is  tabulated.  The  tleter- 
minations  of  soda  and  silica  have  also  been  omitted  from  the  tabulation,  because 
they  showed  no  regularit.v  and  seemed  to  have  no  possible  significance.  These 
irregularities  are  easily  exi)lained  by  the  fact  that  the  soda  determination  is  a 
difference,  subject  to  relatively  l;irge  errors,  and  by  the  difficulty  in  obtaining 
the  soil  solution  perfectly  .clear  by  filtration.  The  table  gives  a  comparison  of 
the  total  extract,  organic  and  volatile  matter  in  the  same,  i)recipitate  by  am- 
monia, calcium  carbonate,  magnesia,  sulphur  trioxid,  and  potassium  oxid  in 
thirty-three  sets  of  three  samples  each,  from  twenty-three  Kentucky  coxmties. 
representing  five  great  geological  divisions.  ;is  compiled  from  analyses  by  Dr. 
Robert  Peter,  State  geologist,  in  1  S,">4-1  SHO.  The  full-faced  type  is  used  when  the 
quantity  is  less  in  the  virgin  soil  than  in  the  cultivated  soil  or  greater  in  the 
subsoil  than  in  the  top  soil. 
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The  dimimition  in  amonnt  of  solublo  materials  in  tlie  old  field  soil  is  very 
striking;,  especially  in  the  important  i)lant  foods,  potassium  and  calcium.  The 
very  ai)parent  ditferences  of  solubility  lietwoen  the  top  soil  and  subsoil  emphasize 
the  well-established  fact  that  the  plant  food  of  the  subsoil  is  of  relatively  low 
availal)ility. 

IMPORTANCE    OF    THE    METHOD    OF    SAMPLING. 

If  we  bear  in  mind  that  the  samples  of  top  soil  for  this  investigation  were  not 
taken  to  uniform  de])th.  Imt  were  taken  to  the  point  where  a  marked  difference 
was  noticeable  between  top  and  subsoil,  not  exceeding  10  inches,  meaning  an 
irregular  depth  of  from  4  to  10  inches,  and  also  that  the  samples  were  not 
averages  in  the  true  sense  of  the  term,  but  were  obtained  by  digging  in  one  spot, 
the  regularity  of  the  above  results  is  even  more  remarkaltle.  Uuiiuestionably, 
for  a  comparison  of  this  kind,  the  samples  of  top  soil  should  be  taken  to  a  uni- 
form de])th,  not  exceeding  that  ordinarily  turned  by  the  plow,  and  it  is  also 
important  to  obtain  an  average  by  mixing  portions  taken  from  many  places.  No 
assayer  would  consider  liis  work  well  done  if  he  took  for  his  sample  a  shovelful 
of  ore  from  one  pl.ice  in  a  carload :  neither  should  the  agricultural  chemist  be 
content  with  his  shovelful  of  earth  from  one  spot  in  seven  or  eight  hundred  tons 
comjwsing  the  first  C)  inches  on  an  acre  of  land.  The  writer  believes  the  old 
directions  for  collecting  soil  samples  are  unfortunate  and  affected  by  theoretical 
considerations  that  have  no  determinalile  relation  to  the  practice  of  the  farmer. 
If  one  sample  be  taken  to  the  depth  of  10  inches  because  the  soil  show^s  no 
difference  of  color  above  that  depth,  and  another  is  taken  to  7  inches  because  of 
a  change  of  ajipearance  there,  while  the  farmer  plows  all  to  7  inches,  we  have 
put  ourselves  out  of  relation  with  his  work  and  have  obscured  existing  relations 
in  the  one  case  by  mixing  into  our  sample  an  uncertain  amount  of  material 
admittedly  poorer  in  available  plant  food  than  that  which  comes  into  use,  while 
in  the  other  case  we  get  only  that  which  is  actually  used.  From  the  chemical 
standpoint,  as  well  as  from  the  standpoint  of  the  farmer,  it  is  the  character  of 
the  first  few  inches  of  top  soil  that  determines  whether  the  crop  will  thrive  or 
fail.  If  the  first  roots  of  the  young  plant  do  not  find  within  easy  i-each  enough 
available  food  to  support  a  healthy,  vigorous  growth  they  will  never  be  able  to 
penetrate  to  the  subsoil  for  the  necessary  supply  of  moisture  and  additional 
food,  and  the  crop  will  be  stunted  or  a  failure.  The  writer  does  not  desire  to 
discourage  the  analysis  of  sulisoils  in  connection  with  top  soils,  but  advocates 
sampling  to  uniform  depths,  the  first,  representing  the  top  soil,  being  well  within 
the  depth  of  ordinary  plowing.  In  the  work  of  the  Kentucky  station  6  inches 
has  been  selected.  The  samples  are  taken  preferably  by  means  of  a  tube  made 
of  1 5-inch  steel  bicycle  tul)ing  provided  with  a  tempered  steel  cutting  edge,  so 
constructed  that  the  core  of  soil  cut  out  is  a  little  less  in  diameter  than  the 
interior  of  the  tube,  and  reenforced  at  the  top  by  a  heavy  steel  ring.  With  such 
a  tube  of  proper  length  samples  can  be  taken  to  a  considerable  depth  without 
disturbing  the  surrounding  soil  and  with  very  little  effort.  A  coi'e  from  the  first 
G  inches  weighs  about  lOo  grams,  so  that  ten  or  fifteen  cores  will  give  enough 
.soil  for  the  usual  processes  of  analysis,  and  the  sample  so  taken  will  represent 
a  much  better  average  tlian  if  taken  from  only  one  spot.  Difficulties  may  be 
encountered  with  these  tubes  in  a  soil  filled  with  small  stones,  and  it  may  be 
necessary  in  such  cases  to  have  recourse  to  the  spade  or  other  large  tool,  but  the 
tube  will  be  found  nuich  the  best  in  most  situations. 

The  method  with  carl)onated  water,  like  the  method  of  Dyer  with  citric  acid, 
is  an  attempt  to  imitate  natural  solvents,  but  in  using  water  more  strongly 
charged  with  carbon  dioxid  than  is  the  natural  soil  water  the  i)rinciple  is 
recognized  that  the  solvents  used  in  the  ialioi-atory  must  be  stronger  than  the 
natural  ones  if  we  would  i)r()duce  in  a  siiort  time  effects  conunensurate  with 
those  resulting  from  the  long-continued  action  of  natural  solvents  in  the  field 
aided  liy  the  continuous  removal  of  certain  constituents  from  the  solution  by 
the  plant  roots.  This  selective  actiop,  of  the  roots  of  plants  is  a  process  very 
difficult  to  imitate  in  the  laboratory,  although  it  must  be  a  very  important  factor 
in  determining  the  result  in  the  field.  But  even  admitting  that  carbonated 
water  may  be  satisfactory,  luider  proper  conditions,  as  a  solvent  for  calcium 
carbonate  and  that  a  determination  of  the  ])otash  dissolved  sinuiltaneously 
may  give  valuable  information,  the  very  natiu-e  of  the  solvent  renders  it  diffi- 
cult to  ajtply  in  known  and  constant  strength.  And  its  inefiiciency  in  dissolv- 
ing ])hosiihates  renders  it  us(»less  as  a  means  of  detei'mining  the  availability  of 
the  phosphorous  compounds.  There  ai)pears  to  be  no  practical  or  theoretical 
reason  why  a  dilute  solution  of  one  of  the  more  active  acids,  such  as  hydro- 
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chloric  or  nitric,  ina.v  not  serve  a  l)etter  purpose  than  a  supposed  natural  sol- 
vent. Indeed,  taking;  into  consideration  our  present  knowledge  of  the  process 
of  nitrification  in  the  soil,  we  are  justified  in  cla.ssiiif;  nitric  acid  as  one  of  the 
natural  solvents.  The  writer  gives  the  preference  to  nitric  acid,  not  from 
theori'tical  considerations,  hut  hecause  it  dissolves  less  iron  from  the  soil  than 
either  hytlrochloric,  oxali<-,  or  citric  acids.  In  the  lahoratory  of  the  Kentucky 
station  N  .">  nitric  acid  has  1k>(>ii  adopted  as  the  solvent  for  measuring  the  avail- 
ahility  of  phosphorous  and  |)otassiuni  compounds  in  soils.  The  digestiontj  are 
made  at  room  temperature  for  live  hours,  with  occasional  shaking,  using  tho 
calculated  weight  of  air-dry  soil  ecpiivalent  to  220  grams  moisture-free  and 
2,2(Mt  cuhic  centimeters  of  solvent  an<l  taking  for  the  potassium  and  phosphorous 
detenninations,  usually,  ali(iuots  (Mpiivalent  to  (50  and  100  grams  of  moisture- 
free  soil,  respectively.  If  a  nitrogcMi  determination  he  made  and  also  a  diges- 
tion in  IICl  1.115  si)ecitic  gravity,  and  determin.itions  of  potassium  and  phos- 
jthorus  in  that  solution,  a  very  satisfactory  statement  is  i)ossihIe  of  the  amounts 
of  the  iuunediatel.v  .ivailahie  and  reserve  plant  food  present.  After  several 
yeai-s"  use  we  think  the  metiiod  gives  results  that  are  in  reasonahle  agreement 
with  conclusions  from  held  exi>erlence.  The  following  is  presented  as  an  illus- 
tration of  the  itractical  application  of  comparative  soil  analysis. 

A  field  of  ahout  15  acres  of  apparently  good  l)luegrass  soil  in  Clark  County, 
Ky.,  was  plowed  from  clover  in  the  spring  of  1S04  and  planted  in  tohacco.  On 
a  rectangidar  area  of  ahout  4  acres  in  one  corner  of  this  field  the  clover  had 
Itecn  jihuost  a  total  failure.  The  tohacco  hegan  to  grow  well,  hut  after  two  or 
three  weeks  the  tohacco  on  this  same  area  stoi)i»ed  growing,  and  at  cutting  time 
ver.v  few  of  the  plants  were  worth  s.-iving,  wliereas  on  ad.jacent  jtarts  of  the 
Held — indeed,  on  nearly  all  the  rest  of  it — there  was  an  excellent  crop.  The 
longest  houndary  line  between  the  good  and  had  tohacco  was  straight  and  well 
defined,  i-unning  at  right  angles  to  the  rows,  and  as  the  tohacco  had  been  set  b.v 
machine,  working  continuously,  the  i)ossibillt.v  of  differences  in  time  of  plant- 
ing, kind  of  plants,  or  manner  of  setting  was  here  eliminated.  Neither  was 
there  any  ap])reciahle  diff\>rence  in  the  ai)pearance  of  the  soil  on  opposite  sides. 
The  writer  collected  for  comparison  two  sets  of  average  samples,  each  contain- 
ing ten  cores  by  the  sam])ling  tube,  taken  in  iiarallel  lines  about  20  feet  apai't 
on  each  side  of  the  apparent  line  of  divisi«Mi  lietween  the  good  and  bad  tobacco. 
A  set  of  sam])les  was  taken  also  from  a  bluegrass  pasture  on  another  part  of 
the  same  farm,  which  had  not  been  in  cultivation  for  a  great  many  years. 
These  samples  were  given  a  ver.v  thorough  analysis,  including  determination  of 
acidity,  nitrites, 'nitrates,  and  humus.  Onl.v  the  most  important  determinations 
are  here  given. 

Analyses,  calculated  on  the  moisture-free  samples,  parts  in  1.000,000. 


Good  tobacco. 

Bad  tobacco. 

Pasture. 

First 
6  in. 

Second 
Bin. 

Second 
12  In. 

First 
6  in. 

Second 
6  in. 

Second 
12  in. 

First 
6  in. 

Second 
6  in. 

K2O  by  fifth-normal  HNO3 

P.,05  by  flf  th-noi-mal  HNO3-  -  - 

CaO 

97 
5,552 

7,000 

5,490 

13,350 

2,280 

3.8 

6,952 
8,600 

9 
7,652 
8,500 

16 
7,768 
8,700 
6,460 
17,550 
2  'Am 

17 
8,120 
7,900 

11 

7,984 
8,000 

323 

8,520 
9,400 
6,380 
16,950 
3,080 
5.8 

208 
7,820 
9,300 

K.iO  by  HCL  1.115  sp.  gr 

P0O-,  bv  HCL  1.115  sp.gr 

Total  N                               .  .       . 

1,580 
1.5 

1,020 

1,060 
6.0 

1,040 
3.0 

2,080 

0. 5       an  1 

1.7 

The  low  solubility  of  the  potassium  compounds  in  the  soil  where  the  crop 
failed  points  to  the  cause  of  the  failure,  and  warns  the  farmer  against  planting 
tobacco  again  on  any  part  of  this  field  unless  artificial  fertilizers  be  used  to 
supply  the  want.  The  same  cause  is  suggested  for  the  failure  of  the  clover. 
The  relatively  large  proportion  of  nitrogen  in  the  form  of  nitrates  and  nitrites 
in  the  l)ad  part  of  the  tobacco  field  shows  that  this  part  was  equivalent  to  a 
fallow,  the  tobacco  not  having  made  growth  enough  to  consume  the  nitrates. 
The  effect  of  this  was  very  apparent  on  the  wheat  and  bluegrass  sown  after  th^ 
tobacco,  much  the  best  growth  being  on  the  part  where  the  tobacco  had  failed. 
If  these  analyses  had  been  made  before  the  tobacco  was  planted  instead  of  after- 
wards, it  is  probable  the  crop  on  4  acres  of  this  field  would  have  been  saved  by 
the  use  of  ten  or  twelve  dollars'  worth  of  potash  salts. 
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Ineulentally  it  is  to  be  noted  in  oonnoctlon  with  those  analyses  that  one  of 
them  shows  the  hijihest  percent aj^e  of  phosjiliorus  tiiat  the  writer  lias  ever  ob- 
served or  seen  rei)orted  in  any  soil — anionntiiijjc  to  If  per  cent  of  phosphorus 
pentoxid.  The  very  larjje  amount  of  available  phosphorus  compomids  ij»  these 
samples  renders  the  differences  noted  in  available  phosphorus  of  no  significance. 

C.  G.  Hopkins,  of  Illinois.  I  would  like  to  say  a  word  about  the  amount  of 
])hosphorus  reported  in  this  paper.  I  have  made  a  computation  from  the 
figures  given,  and  I  find  from  12,(KX)  to  1.").000  pounds  of  the  element  phosphorus 
to  the  acre,  which  is  aboiit  ten  times  the  amount  we  have  in  our  Illinois  soil. 
It  is,  of  course,  quite  generally  known  that  many  of  the  soils  in  the  region  of 
Tennessee  and  Kentucky,  and  even  in  the  Piedmont  section  in  other  States, 
run  very  high  in  phosphorus. 

M.  A.  ScovELL.  of  Kentucky.  Our  bluegrass  lands  are  very  full  of  lime,  and 
streaks  and  nodules  of  i)hosphate  of  lime  occur  in  many  places  in  the  soil, 
but  even  the  virgin  soils  are  lacking  in  potash,  and  we  must  supply  it  by  arti- 
ficial means. 

W.  J.  Spillman,  of  the  Bureau  of  Plant  Industry.  It  seems  to  me  that  in  this 
case  it  is  clear  that  the  limiting  factor  is  potash,  and  the  result  given  by  the 
methods  of  analysis  agree  with  the  results  of  the  crop.  Now.  immediately  the 
Question  arises  that  where  potash  is  the  limiting  factor  and  the  result  agrees 
with  field  tests,  we  should  like  to  see  it  tried  on  a  soil  where  phosphoric  acid 
is  the  limiting  factor. 

We  must  not  confuse  the  available  amount  with  the  amount  the  plant  uses. 
It  does  not  use,  and  could  not  very  well  use.  all  the  phosphoric  acid  available 
in  this  soil. 

Soil  Investigation. 

A  paper  upon  this  subject  was  read  by  C.  E.  Thorne,  of  Ohio,  as  follows : 

The  dream  of  the  earlier  chemists,  that  chemical  analysis  would  ])rove  to  be 
the  magic  key  which  would  unlock  all  the  mysteries  of  plant  growth  and  soil 
fertility,  has  proven  to  be  only  a  dream  ;  for.  while  chemistry  has  made  and  is 
still  making  contril»utions  of  priceless  value  to  our  knowledge  of  the  soil  on  the 
one  hand  and  of  plant  nutrition  on  the  other,  we  have  come  to  realize  that  our 
study  of  these  problems  must  be  directed  along  several  lines  of  inquiry,  no  one 
of  which  may  be  neglected. 

It  is  a  well-known  fact  that  soils  derived  from  limestones  are,  as  a  rule, 
much  more  productive  than  those  originating  in  uoncalcareous  rocks;  while 
these  rocks  again  produce  soils  differing  widely  in  character  The  geological 
origin  of  a  soil  is  therefore  a  matter  of  prime  importance  in  determining  its 
value ;  Imt  this  origin  is  not  always  revealed  by  analysis,  either  chemical  or 
mechanical,  hence  no  classification  of  soils  c;ui  be  accepted  as  satisfactory  which 
does  not  take  this  factor  into  consideration. 

It  is  very  true  that  our  information  respecting  the  relationship  between  geo- 
logical origin  and  practical  adaptation  is,  as  yet,  very  imperfect,  and  the  exten- 
sion of  the  Iioundaries  of  knowledge  on  this  sul»ject  is.  in  my  judgment,  one  of 
the  most  ini])ortant  ()l)jects  toward  which  soil  study  should  l>e  directed.  There 
is  in  existing  agricultural  and  scientific  literature  a  very  considerable  accumu- 
lation of  data  ui)on  this  (inestion,  which  if  collated  by  an  exjiert  soil  geologist, 
might  be  made  very  useful  as  the  point  of  departure  for  further  studies  along 
this  line. 

Within  very  recent  years  we  have  learned  that  l)iological  factors  play  a  very 
imi)ortant  role  in  the  soil,  but  as  yet  we  stand  only  at  the  threshold  of  knowledge 
on  this  snliject.  The  discoveries  made  in  this  direction  have  thrown  a  new  light 
upon  the  function  of  lime  in  the  soil,  suggesting  that  in  some  cases  this  func- 
tion may  l>e  chiefiy  to  furnish  a  l>ase  tiy  which  the  nitric  acid,  resulting  from  the 
growth  of  the  soil  organisms,  may  be  neutralized. 

EXPERIMENTS   WITH    LIME   AND   FERTILIZERS   ON   AN   ACID   SOIL. 

At  the  Ohio  station,  the  soil  of  which  is  chiefly  derived  from  sandstones  and 
shales,  we  have  had  some  very  interesting  exjieriences  in  the  culture  of  clover. 
lor  a  number  of  years  it  has  been  increasingly  ditficult  to  secure  a  satisfactory 
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crop  of  the  common  red  clover.  We  set  a  good  stand  in  the  spring  and  when 
the  wheat  crop  is  removed  we  find  a  sulhcient  number  of  clover  ]»lants.  but  over 
(onsiderablc  areas  their  growth  is  small,  and  remains  so  throughout  the  season. 
'J'here  will  be  occasional  patches  of  fairly  good  clover,  especially  where  barn- 
yard manure  or  certain  nitrogenous  chemical  fertilizers  have  been  used,  but  even 
in  these  cases  the  growth  is  far  from  perfect. 

Since  isr>:{  an  experiment  has  been  in  progress  at  this  station  in  which  corn, 
oats,  and  wheat  are  grown  in  rotation,  followed  by  two  years  in  clover  and  tim- 
othy, the  test  being  duplicated  on  five  tracts  of  land,  so  that  each  crop  is  repre- 
sented every  season.  Each  tract  is  divided  into  thirty  plats.  Every  third  plat 
is  left  continuously  unfertilized,  while  fertilizers  of  different  composition,  yre 
applied  to  the  cereal  crops  on  the  plats  l)etween.  In  1000  we  began  dressing 
tliese  tracts  with  lime,  .-ipjilying  caustic  lime  as  a  cross  dressing  to  one-half  of 
each  plat.  The  lime  has  been  apjilied  as  a  surface  dressing  to  the  corn  crop, 
and  as  we  plow  the  corn  stubble  for  oats  and  the  oat  stubble  again  for  wheat, 
the  lime  is  first  tin-ned  under  and  then  brought  to  the  surface  again  before  the 
wheat  is  sown. 

We  have  now  harvested  three  cro]>s  of  clover  hay  in  this  test,  and  in  the 
accompanying  diagrams  I  have  endeavored  to  show  the  general  outcome.  Dia- 
gram I  represents  the  seven-year  average  anmnil  total  weight  of  produce  for 
the  cereal  crops  as  found  by  taking  one-third  of  the  total  weight  of  the  three 
crops,  and  Diagram  II  shows  the  thi-ee  year  average  annu;il  w(Mght  of  clover 
hay  on  both  the  limed  and  imlimed  halves  of  the  plats.  The  first  five  years  of 
the  test  during  which  the  land  was  l>eing  bnmght  under  experiment  are  omitted 
because  of  greater  uniformity  of  the  later  results. 

These  diagrams  have  been  constructed  by  taking  the  average  yield  of  all  the 
unfertilized  plats  as  the  basis  and  adding  to  this  yield  the  increase  found  by 
comparing  the  yield  of  each  fertilized  plat  with  those  of  the  two  unfertilized 
plats  between  which  it  lies. 

The  diagrams  show  that  acid  ]>hosi)hate.  used  alone  or  in  combination  with 
potassium  chlorid  only,  has  produced  a  marked  increase  in  the  cereal  crops,  and 
a  similar  increase  in  clover  after  liming,  but  in  the  absence  of  lime  there  has 
been  pi-actically  no  increase  of  clover  from  these  fertilizers.  It  is  noteworthy 
that  the  small  increase  of  unlimed  clover  after  potassium  chlorid  disappears 
when  acid  phosphate  is  added  to  the  potassium,  as  shown  by  comparing  plats 
2  and  8. 

Taking  the  second  section  of  each  diagram,  we  see  that  incomplete  fertilizers 
containing  sodium  nitrate  have  i)roduced  a  uniform  increase  in  both  the  cereals 
and  clover,  both  with  and  without  lime,  the  point  of  interest  being  the  much 
larger  yield  of  unlimed  clover  on  these  plats  than  where  the  nitrate  has  been 
omitted. 

The  third  section  of  each  diagram  shows  the  yields  from  the  complete  ferti- 
lizers containing  sodium  nitrate,  which  is  added  at  the  rate  of  480  pounds  i)er 
acre  for  every  rotation  excei)t  on  plat  12,  where  the  quantity  is  increased  to 
720  pounds.  Comparing  these  plats  with  No.  6.  which  receives  480  pounds  of 
sodium  nitrate  with  acid  phosphate  but  no  potassiiun.  we  see  that  the  addition 
of  potassium  has  evidently  increased  the  yield  of  the  cereals,  and  still  more 
evidently  that  of  the  unlimed  clover.  Comparing  with  plat  8.  which  has  phos- 
phorus and  potassium.  ])ut  no  nitrate,  we  see  that  whereas  the  unlimed  clover 
on  that  plat  has  made  no  increase,  the  limed  clover  very  nearly  equals  the  yield 
obtained  from  the  complete  fertilizer.  In  other  words,  the  combination  of  lime, 
phosphorus,  and  potassium  seems  to  have  brought  the  clover  crop  to  perfection 
without  the  addition  of  any  nitrogen  carrier,  whereas  the  cereal  crops  show  very 
plainly  the  need  of  nitrogen.  Other  points  of  special  interest  brought  out  by 
this  section  are  (1)  that  the  further  increase  of  sodium  nitrate  on  plat  12  has 
apparently  produced  no  further  increase  of  the  unlimed  clover,  though  a  small 
additional  increase  is  shown  on  the  cereals  and  the  limed  clover:  (2)  that  the 
bone-meal  plat.  No.  26,  while  materially  below  the  average  in  cereal  yield,  shows 
a  full  yield  of  clover,  and  (3)  that  the  plat  receiving  dissolved  l)oneblack,  No. 
27,  while  giving  a  full  yield  of  cereals  and  of  limed  clover,  falls  below  in  the 
yield  of  unlimed  clover.  While  the  diagram  shows  a  slightly  greater  weight  of 
hay  on  the  unlimed  end  of  plat  11  than  on  that  of  plat  26,  the  fact  is  that  in  two 
years  out  of  the  three  the  yield  was  considerably  larger  on  plat  26,  indicating 
that  the  apparently  smaller  yield  on  this  plat  in  the  average  is  due  to  a  variation 
in  soil  conditions. 

The  last  section  of  each  diagram  shows  for  the  cereals  an  almost  uniform  yield 
for  the  difEereut  carriers  of  nitrogen,  and  a  fairly  uniform  yield  of  the  limed 
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clover;  Imt  the  unlimed  clover  shows  in  every  case  a  lower  yield  from  the  other 
carriers  than  from  sodium  nitrate. 

Attention  is  es])ecially  called  to  the  fact  that  the  yield  of  the  unlimed  clover, 
followint:  the  complete  fertilizer  containing  annnonium  sulphate  as  the  carrier 
of  nitrogen  (plat  --t).  is  practically  identical  with  that  of  plat  8,  fertilized  with 
potassium  chlorid  alone;  whereas  the  limed  half  of  this  plat  produces  a  yield 
equaling  the  average  yield  from  fertilizers  in  which  the  nitrogen  is  carried  in 
sodium  nitrate. 

Taking  the  experiment  as  a  whole,  it  is  evident  that  phosi)horus  has  been  the 
controlling  element  in  producing  increase  in  the  cereal  crops,  and  that,  after 
phosphorus,  nitrogen  ranks  next  in  importance.  With  clover,  however,  lime  is 
evidently  the  substance  first  in  demand.  After  lime  is  supplied,  then  phosphorus 
and  i)otassium  are  required,  and  in  the  order  named.  Given  plenty  of  lime,  it 
would  seem  that  nitrogen  might  be  almost  entirely  dispensed  with  as  far  as  the 
clover  is  concerned,  for  the  results  of  the  test  indicate  that  the  increase  of 
clover,  following  sodium  nitrate,  is  due  rather  to  the  sodium  than  to  the  nitro- 
gen, the  sodium  apparently  serving  to  some  extent  as  a  base  with  which  the 
excess  of  soil  acids  may  combine.  This  work  is  still  in  the  tentative  stage,  but 
its  results  show  a  much  greater  lime  reiiuirement  in  the  soils  which  have 
leeeived  no  sodium  nitrate  than  in  those  which  have  been  dressed  with  that 
substance. 

The  effect  of  this  liming  on  the  cereal  ci-ops  has  been  to  increase  the  yield  of 
corn  and  oats  by  about  1(»  bushels  per  acre,  and  of  wheat  by  a  smaller  quantity. 
The  liming  has  also  apparently  slightly  increased  the  effectiveness  of  the  ferti- 
lizers, Itut  this  increase  has  been  small  as  compared  with  that  observed  on  the 
clover  crops. 

The  outcome  of  these  experiments  raises  a  host  of  questions ; 

In  the  first  place,  what  is  the  meaning  of  the  increasing  acidity  of  this  hard- 
run  soil?  Is  it  due  to  an  organic  or  a  mineral  acid?  If  to  the  former,  why  does 
its  increase  seem  to  be  in  inverse  ratio  to  the  amount  of  organic  matter  left 
in  the  .soil  by  the  growth  of  crops,  and  why  does  the  use  of  sulphuric  acid  in 
fertilizers  increase  th(>  difficulty?  If  the  acidity  is  of  inorganic  origin,  what  is 
the  cause  of  its  increase  on  soils  which  have  not  received  acidulated  fertilizers? 
Is  it  the  acid  itself  which  is  injurious  to  clover,  or  is  the  acidity  merely  a 
symptom  of  some  other  toxic  condition?  And  why  does  the  common  red  clover 
suffer  so  much  more  from  this  toxic  condition  than  the  cereal  crops,  and  alfalfa 
still  more  than  red  clover?  In  what  way  does  lime  act  to  correct  this  unfavor- 
able condition?  Does  it  simply  serve  as  a  fertilizer,  satisfying  the  lime  hunger 
of  the  plant ;  and  is  its  superior  effect  on  clover,  as  compared  with  th  cereals, 
due  to  the  much  greater  relative  lime  requirement  of  clover  than  of  the  cereals? 
Or  is  the  effect  chiefly  due  to  the  setting  up  of  conditions  more  favorable  to 
nitrification  and  to  the  functions  of  the  symbiotic  bacteria?  What  is  the  mean- 
ing of  the  great  effect  of  sodium  nitrate  on  clover  on  unlimed  land,  and  of  its 
meager  effect  on  clover  on  limed  land?  Is  the  sodium  furnishing  an  alkaline 
liase  to  neutralize  the  acidity  of  the  soil?  If  this  were  all  that  is  required, 
would  not  a  large  application  of  sodium  nitrate  dispense  with  the  necessity  for 
lime,  which  it  seems  not  to  have  done,  in  the  case  of  these  experiments,  although 
it  has  consideral)ly  reduced  the  effect  of  lime? 

THE    STUDY    OF    SOIL    ACIDITY    AT    WOKfRN. 

The  Wol)urn  exiieriments  of  the  Royal  Agricultural  Society  of  England  are 
conducted  upon  "  a  light  sandy  loam,  deficient  in  lime,"  a  description  (luite 
applicable  to  the  Wooster  soil  of  the  Ohio  station.  In  these  experiments 
wheat  and  barley  have  been  grown  in  continuous  culture  since  1870,  with  dif- 
ferent fi'rtilizing  compounds.  IMat  No.  2  has  received  a  mixture  of  the  sul- 
phate and  chlorid  of  ammonia  without  any  other  fertilizing  material,  and  for 
twenty  years  this  plat  produced  good  crops  of  barley;  but  at  the  close  of  this 
period  ;i  condition  set  in  nmch  resembling  that  which  has  become  manifest  in 
the  clover  in  the  Ohio  experiments,  the  growth  first  being  sjjotted  and  uneven, 
and  finally  failing  almost  completely.  This  soil  was  found  to  show  a  decided 
acid  reaction  to  the  litn.ms  test.  In  ISiH  lime  was  ai)plied  to  one-half  of  this 
l)lat.  with  the  result  that  the  former  luxuriant  growth  of  barley  was  restored, 
whereas  on  the  milimed  half  the  growth  became  continually  more  feeble.  The 
wheat  <'rop  did  nut  begin  to  fail  on  the  similarly  treated  ])lat  until  several  years 
later,  but  by  10(J3  it  also  was  showing  signs  of  distress.     In  pot-culture  tests 
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l)oth  barley  ami  wheat  were  foniul  to  be  iiuicli  more  suseeptible  to  this  trouble 
than  oats. 

In  the  Woburn  experiments  sodium  nitrate  produces  no  such  unfavorable 
effect  as  that  foIlowin>:  the  use  of  aninionium  salts.  In  these  experiments, 
however,  a  mixture  of  the  sulphates  of  i)otassium.  so<1ium.  and  magnesium 
with  superpliosi)hate  has  apparently  produced  no  injurious  results  as  yet  upon 
the  barley  crop,  the  effect  of  this  dressing  corresponding  to  that  obsened  upon 
the  cereal  crops  on  plat  8  in  our  tests.  When  to  this  dressing,  however,  am- 
monia salts  are  added,  the  yield  is  reduced  to  a  point  below  that  of  the  unfer- 
tilized land  unless  lime  is  added,  but  with  lime  the  mixed  minerals  and  anunonia 
salts  produce  a  larger  yield  than  the  same  mixed  minerals  with  an  equivalent 
quantity  of  nitrogen  carried  in  sodium  nitrate. 

i;)octor  Voelcker  has  studi<'d.  by  jiot  tests,  the  effect  of  those  fertilizing  sub- 
stances upon  the  ]ihysical  condition  of  the  soil,  and  finds: 

"(1)  That  there  is  a  great  difference  in  the  mechanical  condition  of  the  soil 
produced  by  the  different  ai)i)licati<)ns,  in  regard  to  the  caking  of  the  surface 
and  the  rapidity  with  which  water  passes  through  it.  Thus  distilled  water 
(say  rain  water)  goes  through  most  slowly,  the  moistui"e  being  mostly  retained; 
nitrate  of  soda  fonns  a  hard  crust  on  the  surface,  thereby  often  retaining  the 
water  on  the  surface:  with  sulphate  and  nnnMate  of  ammonia  a  crust  is  also 
formed,  but  the  drying  of  the  soil  causes  large  fissures  to  appear,  and  through 
these  the  litpiid  flows  away  more  (piickly  than  in  the  other  cases. 

"(-I  Variable  amounts  of  organic  matter  are  removed,  the  distilled  water 
removing  comparatively  little,  while  ammonia  salts  give  deeply  colored  solu- 
tions when  the  drainage  first  runs. 

"(3)  As  regards  removal  of  lime,  it  has  been  ascertained  that  the  order  in 
which  this,  as  well  as  magnesia,  is  washed  out  is:  (n)  (the  least)  water.  (&) 
nitrate  of  soda,  (c)  sulphate  of  anunonia.  and  ((/)  (the  most)  nuiriate  of  am- 
monia. The  rate  of  removal  of  lime  is  about  twice  as  rapid  with  nuiriate  of 
ammonia  as  with  nitrate  of  soda.  The  results  with  iwtash.  ])hosphoric  acid,  etc., 
are  being  worked  out. 

"(41  It  has  been  noticed  that  the  rate  of  removal  of  lime  varies  greatly 
with  the  season  of  the  year,  being  most  active  in  the  spring  and  summer  (the 
time  of  most  active  nitrification )  and  almost  ceasing  toward  the  winter,  but 
commencing  again  the  following  spring."  « 

He  has  also  attacked  the  (luestion  as  to  the  nature  of  the  acidity  of  this 
soil,  first  by  thoroughly  washing  the  soil,  and,  second,  Ity  drying  it  on  a  stone 
floor  for  several  months.  Both  methods  resulted  in  the  removal  of  the  acid 
character,  and,  further,  the  acidity  of  the  liquor  from  the  washed  soil  disap- 
peared after  exposure  for  a  time  to  the  air.  Discussing  these  results  Doctor 
Voelcker  says : 

"  At  first  sight  one  would  be  disposed  to  think  that  the  acidity  might  arise 
from  sulphuric  acid  or  hydrochloric  acid  consequent  on  the  continued  use  of 
sulphate  and  muriate  of  ammonia  on  a  soil  poorly  supplied  with  lime.  But 
this  has  been  shown  not  to  be  so,  for  the  washings  of  the  soil  *  *  *  are 
not  acid  with  either  of  these  two  acids  ;  however,  the  fact  that  the  acidity 
passes  off  equally  on  the  exposure  of  the  soil  to  the  atmosphere  and  on  expos- 
ure of  the  soluble  liquid  poured  oft'  when  the  soil  is  washed  shows  that  it  can 
not  be  due  to  mineral  acids,  but  is  more  probably  the  result  of  a  feebly  soluble 
organic  acid  or  acid  salt."  & 

Doctor  Voelcker  has  carried  this  inquiry  further  by  grow-ing  plants  in  soil 
from  this  plat  (1)  after  it  had  been  exposed  to  the  air  as  above  mentioned,  (2) 
after  thoroughly  washing  it,  (3)  in  soil  taken  from  the  headland  of  the  field 
and  treated  with  liquid  used  in  washing  the  acid  soil,  (4)  in  a  check  pot  of 
the  untreated  soil  from  the  acid  plat,  and  (5)  in  another  to  which  calcium  chlo- 
rid  had  been  added.  The  results  were  that  neither  wheat  nor  barley  would  grow 
on  the  untreated  soil  nor  on  that  treated  with  calcium  chlorid.  but  both  grew 
well  on  the  washed  and  exposed  soils,  and  also  on  the  soil  treated  with  the 
water  used  in  washing.  From  these  results  Doctor  Voelcker  draws  the  follow- 
ing conclusions,  stating,  however,  that  they  are  only  preliminary  and  require 
much  further  investigation  before  they  can  be  definitely  formulated : 

"(1)  That  the  acidity  of  the  soil,  brought  about  by  the  continual  use  of  am- 
monia salts,  or  else  the  condition  of  soil  consequent  on  its  formation,  is  the 
cause  of  the  failure  of  the  land  to  produce  barley  and  wheat. 


"Jour.  Roy.  Agr.  Soc.  England,  64  (1903),  p.  357. 
b  Ibid.,  p.  358. 
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"(2)  That  tliis  acidity  can  be  removed  by  exposure  of  the  soil  either  to  water 
and  air  tosietlicr  (as  when  it  is  repeatedly  washed  with  water)  or.  to  some 
extent,  by  exposnre  to  air  alone  (as  when  it  is  spread  out  in  the  open  in  the 
dry  condition)  :  after  this  it  will  grow  quite  good  crops  of  barley  and  wheat. 

"(3)  That  the  failure  of  crop  growing  does  not  consist  alone  in  the  removal  of 
lime  from  the  soil,  inasnnich  as  if  the  acid  be  removed  (as  above)  the  soil  still 
has  enough  lime  to  support  a  healthy  ci'op. 

"  (4)  That  the  oat  crop  is  not  injiu-iously  affected  by  the  soil  acidity  of  the 
extent  that  wheat  and  barley  are. 

"(.J)  That  removal  of  lime  from  a  soil  takes  place  far  more  rapidly  when 
annnonia  salts  are  used  than  when  nitrate  of  soda  is  applied,  and  that  muriate 
of  annnonia  is  a  more  i)()tent  agent  in  removing  lime  than  sulphate  of  annnonia, 
the  latter,  however,  being  more  exhaustive  of  lime  than  nitrate  of  soda. 

"(0)  That  the  effects  of  the  acidity  thus  produced  can  not  be  removed  by 
the  use  of  a  neutral  salt  like  calcium  chlorid,  but  that  this  can  be  done  by  the 
emjiloyment  of  lime,  after  which  healthy  crops  of  barley  and  wheat  can  be 
again  secured. 

"(~)  That  the  acidity  would  seem  to  be  due  not  to  soluble  mineral  acids,  but, 
possibly,  to  weak  organic  acids  or  to  acid  salts."  « 

THEORIES    AS    TO    THE    CAUSE    OF    .SOIL    ACIDITY. 

Samples  of  the  Ohio  soil  have  been  examined  by  the  Bureau  of  Soils,  U.  S. 
Department  of  Agriculture,  and  Doctor  Whitney.  Chief  of  the  Bureau,  reports 
as  follows : 

"  The  soil  grains  themselves  are  very  acid  to  litmus  and  a  faintly  alkaline 
solution  of  phenolphthalein,  but  not  to  methyl  orange.  The  acpieous  solution 
prepared  from  the  soil  is  only  slightly  acid  as  compared  with  the  acidity  of 
the  soil  grains  themselves,  showing  that  the  acid  of  the  soil  is  only  very 
slightly  removed  from  the  soil  grains  by  water.  This  slight  acidity  is  more 
marked  with  phenolphthalein  than  with  litnuis.  but  this  is  wholly  due  to  the 
greater  sensitiveness  of  the  former  indicator.  Litmus  paper  contains  always 
a  trace  of  alkali,  and  is,  therefore,  not  sensitive  to  such  small  amounts  of  acid. 
When  a  carefully  prepared  litmus  solution  is  used  as  an  indicator  with  a 
sufficiently  large  amount  of  soil  extract  the  acid  reaction  is  readily  and  definitely 
noticed.  This  acidity  persists  even  after  boiling  for  a  considerable  time,  in 
fact,  after  concentrating  the  solution  to  one-tenth  of  its  original  volume,  thus 
showing  that  the  acid  reaction  is  not  due  to  carbonic  acid.  As.  however,  the 
solution,  either  in  its  diluted  or  concentrated  form,  does  not  show  an  acid 
reaction  with  methyl  orange,  it  follows  that  the  acid  present  belongs  to  a 
class  of  weak  acids,  probably  an  organic  acid,  or  i)ossibly  an  acid  phosphate. 

"  On  heating  the  soil  to  redness  for  a  sufficient  length  of  time  to  burn  out 
the  organic  matter  and  then  treating  with  water  containing  litnuis  or  phenolph- 
thalein the  soil  does  not  show  an  acid  reaction,  but  evidently  an  alkiline  one, 
indicating  that  the  acidity  in  its  original  condition  was  due  to  an  organic  acid 
and  not  to  an  acid  phosphate. 

*'  The  following  considerations  will  show  that  this  acid  substance  in  itself 
is  not  deleterious  to  the  wheat  plant,  and  that  the  beneficial  effect  of  lime  on 
this  soil  is  due  to  some  other  cause  than  the  neutralization  of  the  acid. 

"  In  the  first  place,  we  find  that  when  the  soil  is  made  faintly  alkaline 
with  sodiinn  carbonate  or  with  sodium  liydr;ite  the  transiiiration  and  growth 
of  the  i)lant  is  not  increased  nearly  ;is  much  as  upon  the  application  of  lime. 
Furthermore,  by  the  addition  of  2.")0  i)arts  per  million  of  concentrated  sulphuric 
or  hydrochloric  acid  to  these  acid  soils  there  is  no  apparent  effect  seen  in  the 
iransi)iration  or  in  the  green  weight  of  the  crop.  Even  stronger  arguments 
follow. 

"The  addition  of  1<I0  parts  per  million  of  nitrate  of  soda  to  the  Wooster 
soil  increases  the  transi»iration  from  the  ])lants  and  the  green  weight  of  the 
plant  fully  as  much,  if  not  more,  than  l.OdO  parts  i)er  million  of  lime:  that  is 
to  say,  tlie  nitrate  of  soda  in  the  altove  proportion  appears  to  be  quite  as 
efficient  as  the  lime  in  increasing  ]il:int  growth.  The  soil,  after  treatment 
with  the  nitrate  of  soda,  in  which  the  jilant  growth  is  fully  as  satisfactory 
as  when  the  lime  is  used,  is  still  acid,  even  after  the  i)lants  have  grown  in  the 
soil  in  this  satisfactory  maimer  for  some  time.  In  other  words,  the  nitrate  of 
soda  does  not  correct  the  acidity  of  the  soil  *  *  *  y^t  does  increase  the 
plant  development  without  removing  or  changing  the  acid  condition. 


p  Jour.  Roy.  Agr.  Soc.  England,  VA  (1903),  p.  301, 


163 

"  If  wo  tiiko  iiji  now  tlio  oxtviift  nf  the  soil  we  find  that  the  addition  of  linio 
or  of  nitr;itt'  of  soda  will  have  the  same  effect  in  increasinji  the  transpiration 
and  the  growth  of  plants  in  tliis  extract  as  they  did  wlien  ajiplied  to  the  soil 
itself.  \Vc  have  oitvionsly.  therefore,  transferred  the  cause  of  the  infertility 
of  the  soil  from  the  soil  itself  to  the  extract.  We  find  that  by  tn'atinjr  this 
extract  with  carbon  i)lack  the  transi)iration  and  the  yield  of  jjreen  matter  are 
increast>d  almost,  hnt  not  (inite.  as  nnich  as  from  the  use  of  lime  or  nitrate  of 
soda,  hnt  here  ajjain,  althonjih  we  know  that  i-arhon  black  has  a  remarkable 
power  of  clarifyinj;  solutions  and  r»>movin>;  certain  orjianic  impurities,  it  does 
not  a<-t  on  all  kinds  of  orj^anic  suiistances.  and,  whatev»'r  effect  it  may  have 
had  upon  this  soil  extract,  it  does  not  sensiltly  diminish  its  acidity.  IMants 
j,'rown.  therefor*',  in  this  carbon-treated  extract,  showinj;  a  satisfactory  increase 
in  transpiration  and  in  yield,  are  ^rowinji  in  as  acid  a  solution  as  in  the 
untreated  soil  or  soil  extract.  It  is  fair  to  supi)ose.  therefore,  that  in  the  case 
of  the  wheat  plant  the  infertility  of  the  soil  is  not  directly  due  to  the  acid 
substance,  but  to  some  accompanyin;;  or^iinic  i)r(iduct  which  is  chanj^ed  or 
destroyed  by  lime,  nitrate  of  soda,  or  l)y  carbon  black. 

"  In  our  exi)erience  here  at  Washinjrton  we  lind  on  charring  a  soil,  or  on 
treating:  it  with  i>yro«allol  or  with  maiuu'e.  that  if  exanuned  innnediately  after 
the  treatment  the  solution  may  still  show  the  same  acid  pro]>erties.  accompanied 
nevertheless  by  increased  fertility,  or  these  acid  properties  may  even  increase 
by  these  treatments  to  a  marked  extent  even  to  the  present  detriment  of  the 
soil,  as  in  the  cas»>  (tf  the  charred  soil  which  may  become  caustic  and  corrosive, 
but  on  allowing:  the  soil  so  treated  to  weather  for  some  time  the  acid  properties 
finally  disappear.  It  may  be  that  in  a  sinnlar  way  the  soil  treated  with  the 
nitrate  of  soda,  in  which  some  toxic  sul)stance  has  evidently  been  changed 
or  removed,  will  upon  standing,  and  particularly  with  leaching,  lose  its  acid 
properties  because  of  the  destruction  or  removal  of  the  agents  which  produced  it, 
or  of  the  substances  from  which  it  was  formed." 

It  will  be  observed  that  Doctor  Whitney  and  Doctor  ^'oelckel•  agree  ill  ascrib- 
ing tlie  acidity  of  these  soils  to  smne  other  acid  tlian  sulphuric  or  hydrochloric 
acids,  and  this  assumption  is  supi>orted  by  the  fact  that  Ohio  soils,  which  have 
received  neither  of  these  acids  in  fertilizers,  show  a  similar  reaction  to  the 
litmus  test.  With  respect  to  Doctor  Whitney's  assumption  that  the  fact  that 
this  acidity  disappears  after  heating  the  soil  to  redness  is  proof  that  it  was  due 
to  organic  acids.  Doctor  Hopkins,  of  the  Illinois  station,  calls  attention  to  the 
fact  that  the  ash  of  organic  matter  is  almost  invariably  alkaline,  and  holds  that 
'•  it  is  altogetlier  probable  that  this  alkaline  ash  resulting  from  the  organic 
matter  of  the  soil  w(mld  be  sutHcient  to  more  than  neutralize  any  inorganic- 
acidity  which  might  exist  in  the  soil." 

Do("tor  Whitney  discusses  this  (juestion  in  the  light  of  experiments  on  wheat, 
hut  both  Doctor  Voelcker's  test  and  our  own  show  that  wheat  is  relatively 
insensible  to  acidity  of  soil.  In  the  Ohio  experiments  wheat  is  producing  a 
fair  and  increasing  yield  on  the  plats  which  have  received  the  largest  additions 
of  acidulated  fertilizers,  and  on  which  clover  has  almost  totally  refused  to 
grow,  the  average  annual  yield  of  wheat  for  the  last  seven  years  being  18.1 
bushels  per  acre  on  plat  2.  V.):2  bushels  on  plat  8,  and  22.S  bushels  on  plat  24, 
against  an  average  unfertilized  yield  of  S.2  bushels.  This  means  that  the 
addition  of  phosphorous  and  lime  on  plat  2.  and  these,  with  potassium  on 
plat  8.  have  enabled  the  wheat  to  secure  sutticient  nitrogen  for  the  production 
of  a  yield  more  than  double  that  given  on  the  unfertilized  land.  It  is  ]iossible, 
and  I  think  (luite  pro1)able.  that  the  time  is  not  far  off  when  the  soil  sup- 
ply of  nitrogen  will  Ijeconie  exhausted,  and  the  addition  of  mineral  fertilizers 
alone  will  be  insutticient,  except  where  clover  has  been  brought  back  to  its 
normal  functions  by  the  use  of  lime,  but  this  is  for  the  future. 

This  far.  therefore,  progress  toward  the  solution  of  the  soil-acidity  puzzle  has 
been  a  matter  of  exclusion  and  we  find  ourselves  still  asking  the  questions  with 
which  we  started  out. 

XITRIFICATIOX    AND    SOIL   ACIDITY. 

The  work  of  the  nitrifying  bacteria  of  the  soil  and  the  oxidation  of  organic 
matter  is  attended  with  the  production  of  nitric  acid,  and  of  perhaps  larger 
quantities  of  organic  acids.  This  work  is  going  on  at  the  time  when  the 
higher  plants  are  in  full  growth,  and  their  roots,  permeating  the  soil,  are  in 
jtosition  to  absorlt  at  once  the  nitric  acid  thus  formed.  Tender  natural  con- 
ditions the  nitrogen  supply,  aside  from  the  small  quantity  which  may  be 
brought  down  to  the  soil  by  rain,  is  limited  by  the  action  of  these  organ- 
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isms,  Mild  tho  (|U;intity  of  nitroccMi  (■onsunicd  l).v  the  phiDt  will  ho  nieasnred  by 
tlu'  .•miouiit  of  ;iviiil;il)li'  ])lios])lionis.  |iot;issiuni,  cmIcIuiu.  and  other  mineral 
elements  which  the  soil  may  furnish.  (Jiven  a  soil  deficient  in  one  or  more  of 
these  elements,  hut  havin.ii  a  jihysical  condition  favorahle  to  husbandry,  and 
subject  it  to  a  system  of  croppin.u  and  tilla.u:e  calculated  to  stinuilate  the  growth 
of  the  soil  organisms,  and  we  may  expect  to  find  the  jiroduction  of  nitric  acid 
exceeding  its  consiunption.  If  the  soil  be  well  supplied  with  lime  or  some  other 
salifiable  base,  the  excess  of  nitric  acid  may  be  stored  as  nitrates,  which  will  be 
held  in  the  soil  until  used  by  the  plant  or  washed  out  by  the  rain;  but  in  the 
absence  of  such  a  base,  and  with  a  rainfall  not  sutlicient  to  i)ass  through  the  soil 
into  the  drainage,  there  may  be  a  sulticient  accunndation  of  nitric  acid  in  the 
soil,  together  with  the  organic  acids  formed  as  a  secondary  result  of  nitrifica- 
tion, to  produce  a  temi»orary  acid  reaction.  This  accunuilation  of  acid  will  have 
a  toxic  action  upon  the  nitrifying  organisms  which  would  finally  result  in  lim- 
iting nitrification.  Let.  now.  an  alkaline  base  be  supplied.  The  excess  of  acid 
will  be  neutralized,  and  nitrification  will  again  commence,  but  unless  we  furnish 
not  only  the  base  necessary  to  neutralize  acidit.v.  but  also  such  mineral  elements 
as  may  be  necessary  to  restore  the  suppl.v  of  plant  food  in  the  soil  to  equilibrium 
for  the  ])articular  crops  grown,  there  will  still  be  a  limit  to  production  below 
that  of  the  normal  caiiacit.v  of  those  crops. 

Therefore,  when  we  add  acid  phosphate,  potassium  chlorid,  and  sodium 
nitrate  to  a  lime-hungry  soil,  we  may  have  furnished  all  the  phosphorus, 
potassium,  and  lime  which  the  wheat  crop  reipiires.  while  still  leaving  the 
lime  supply  insutticient  to  feed  the  clover ;  and  if  we  omit  the  sodium  the 
base  may  be  so  far  insufficient  that  the  toxic  effect  of  the  excess  of  acid  will 
still  be  manifested  in  the  clover  crop,  the  wheat  having  consumed  all  the 
lime  furnished  in  the  acid  phosi)hate.  Certainly,  under  such  conditions,  the 
acids  carried  in  the  fertilizers  would  intensify  the  toxic  effect,  unless  they 
were  so  closely  adsorl)ed  by  the  film  water  of  the  soil  grains  as  to  be  com- 
pletely inaccessible  to  the  plant  roots  and  to  bacterial  action.  It  is  easy  to 
conceive  that  such  close  association  nught  take  place  as  to  jn-oduce  the  results 
which  Doctoi'  Whitney  has  noted  in  his  litnnis-i)aper  tests,  but  m.v  concejition 
of  ])lant  root  and  bacterial  action  is  that  it  is  more  vigorous  than  mere  water 
solution. 

Dr.  ('.  (J.  Hopkins  has  suggested  that  future  investigation  may  reveal  whether 
the  large  accunuilation  of  acidity,  especially  in  some  difiicultly  pervious  sub- 
soils, is  in  the  form  of  organic  acids  or  acid  salts,  or  in  the  form  of  inorganic 
acid  salts,  such  as  might  result  from  the  reaction  of  nitric  and  organic  acids 
upon  neutral  silicates  forming  acid  silicates;  also,  whether  this  a<adity  is 
retained  in  soils  because  of  its  ver.v  low  solubility,  or  because  of  its  absorption 
in  the  film  water  surrounding  the  soil  grains. 

An  interesting  jxiint  in  this  matter  is  that  this  season,  when  the  wheat  was 
taken  off  the  fourth  section  of  land  which  has  come  under  the  exi)eriment  with 
lime,  there  was  no  such  difference  between  the  limed  and  unlinied  ends  of 
the  plats  as  we  had  noticed  on  the  three  preceding  sections.  The  si»ring  and 
early  summer  had  been  marked  by  excessive  rainfall,  a  condition  which  con- 
tinued until  August.  After  the  rains  began  to  diminish,  however,  the  unlimed 
clover  practically  ceas«'d  to  grow,  while  that  which  had  been  limed  continued, 
so  that  now  the  contrast  is  nearl.v  as  striking  as  it  has  l»een  at  any  previous 
period. 

Another  effect  of  Ihe  excessive  rainfall  has  been  the  production  of  the 
greatest  crop  of  clover,  on  the  second  .vear"s  growth,  which  has  been  har- 
vested in  this  I'egioii  for  maii.v  years.  The  lii)eral  water  suppl.v  has  apparently 
accomi)lished  one  or  both  of  two  effects.  It  has  removed  excessive  acidit.v  or 
it  has  brought  into  solution  a  larger  supi)ly  of  mineral  plant  food  in  the  soil. 

In  conclusion  : 

(1)  The  Woburn  and  Ohio  exiierimeiits  luive  shown  that  the  geological  his- 
tory of  a  soil  is  a  matter  that  can  not  be  neglected  if  we  would  intelligently 
])rescribe  for  its  treatment. 

(2)  I'.otli  exiteriments  show  that  chemical  i>roblems  must  occujiy  a  position 
of  first  inijiortance  in  any  effective  study  of  the  soil. 

('A)  The  Woinirn  ex]»eriments  have  shown  that  the  physical  effect  of  fer- 
tilizers on  the  soil  is  a  factor  to  be  leckoned  with. 

(4)  Both  experiments  support  the  belief  that  no  investigation  of  the  soil 
can  be  coinidete  which  fails  to  recognize  the  vast  importance  of  bacterial  action. 

Finally,  my  object  in  ]»resenting  this  jiajier  has  been  to  suggest  some  of  the 
problems   pertaining  to   the   maintenance  of  soil    fertility    which   are   urgently 
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(lomnndinj?  solution.  Tho  partioulnr  hyi)othesis  rosardiiifj  the  oauso  of  clover 
faiiiin'  wliicli  I  have  offered  is  ji  hypothesis  only,  sot  up  to  he  estai)lished  or 
overtlu'own  liy  futun-  invest iiration.  and  set  up  in  the  hope  that  souiewliere 
the  investigator  may  he  found  who  can  iniravei  tlie  tangle  wliicii  tliis  particular 
prohleni  presents,  and  that  somehow  the  means  for  acconiplishini,'  tins  jrreat 
task  may  he  placed  at  his  disposal. 

Jacob  (i.  LiP.\t.\N.  of  New  Jersey.  We  should  differentiate,  it  seems  to  me. 
in  the  study  of  soil  acidity  and  its  relation  to  crop  production,  hetween  the 
Iturely  physiolouici!  inllucnce  that  soil  acidity  may  liavt^ — namely,  the  iurtuence 
of  the  dialysis,  or  the  diffusion  of  the  salts,  orpuiic  and  inorganic,  outward  and 
inward,  taking  the  plant  roots  as  the  dialyzinj;  memhrane — and  the  hacterioloj;- 
ical  effect. 

Take  the  case  of  tiie  success  or  failure  of  clover.  Why  is  it  that  clover  does 
not  grow  well  in  acid  soils?  Is  it  hecause  there  are  certain  orfianisms  in  the 
soil  that  interfen>  with  proper  f^ermination  or  that  exert  a  solvent  action  on  the 
young  roots,  and  thus  destroy  or  inidermine  the  vit.ility  of  the  younii  plant  :  is 
it  hecause  ther*'  are  certain  ;ici<l  stihstances  produced  in  tiie  soil  which  intci'fere 
with  ])r()iter  dialysis:  or  is  it  bec:\nsc  those  substances  interfere  with  tlie  bac- 
teriological cooperation  that  is  necessary  in  order  that  a  clover  crojt — a  succe.ss- 
ful  clover  crop — might  he  produced?  Of  course  we  do  not  know  just  what  the 
mechanism  of  nitrogen  H.xation  is  in  the  clover  i)l;int.  We  assume — at  least 
those  of  tis  who  have  given  more  or  less  attention  to  the  subject — that  the  first 
product  ill  tile  synthesis  of  inMteiii  iiodies  is  ;i  soluble  organic  nitrogenotis 
substance,  and,  being  soluble,  it  is  liable  to  diffust-  outward  through  the  root  or 
through  the  tubercle  proper,  and  there  is  no  doubt  that  this  substance,  diffused 
outward,  influences  materially  the  character  of  the  bacterial  growth  outside  ')f 
the  root  tubercles,  lliltner.  of  (Jermany.  has  proposed  a  theory  according  to 
which  it  is  not  sutticient  to  have  the  proper  bacteria  ;  that  is,  I'xviKloiiionas 
■Kuliricdiii  alone  is  not  usually  sutlicient  for  the  growth  of  leguminous  i)lants. 
lie  claims  that  within  the  sphere  of  root  action,  in  the  innnediate  vicinity  of 
the  roots  and  tultercles.  there  is  a  bacterial  flora  which  plays  an  important  i)art 
in  the  normal  developnjent  of  the  clover;  and  he  thinks  he  has  proved,  with 
regard  to  these  bacteria,  that  the  first  service  that  they  render  to  the  legumi- 
nous crops  is  by  consuming  the  store  of  nitrates  iu  the  soil.  He  says  that,  since 
it  is  proved  that  the  fixation  of  nitrogen  by  leguminous  crops  is  discouraged  by 
the  presence  of  nitrates,  it  follows  that  this  withdrawing  of  the  nitrates  fnmi 
the  legiuninous  crops  encourages  the  fixation  of  nitrogen. 

Whether  that  is  true  or  not  remains  to  be  demonstrated.  But  there  is 
another  point  of  view,  and  that  is  that  the  soils  which  are  acid,  the  flora,  the 
bacterial  flora,  is  entirely  different  from  that  in  alkaline  soils,  and  we  know  that 
in  certain  changes  in  the  soil  the  formation  of  soluble  nitrogenous  substances  may 
keep  pace  with  the  formation  of  the  insoluble  nitrogenous  substances.  We  may 
take,  iu  the  laboratory,  a  ctilture  solution  containing  sohible  nitrogenous  substances 
and  convert  the  latter,  by  inoculation  with  certain  bacteria,  into  insoluble 
modifications  without  the  loss  of  any  nitrogen  whatsoever.  Similarly,  the  soil 
nitrates  on  the  soluble  organic  compounds  may  be  rendered  insoluble  as  fast  as 
they  are  formed. 

If,  in  the  presence  of  soil  acidity,  the  flora  will  prevail  which  will  cause  the 
transformation  of  the  soluble  into  insoluble  nitrogenotis  compotuids,  tlien  condi- 
tions are  thereby  created  that  have  a  very  important  bearing  on  crop  production. 

And,  furthermore,  if  we  assume  that  there  are  soluble  nitrogenous  compounds 
formed  within  the  root  tubercles  of  leguminous  plants  that  they  diffuse  outward, 
and  that  they  are  rendered  insolulile  as  they  leave  the  plant,  then  it  follows 
that  the  dialysis  will  he  thus  accelerated,  and  the  nitrogenous  substances  will 
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hf  reniovod  very  rnpidly  nnd  rondored  iiisolnhU*.  nffoftinj;  tliorohy  the  character 
of  the  leguminous  cmp. 

Then  there  is  another  jioint.  Kiihn  reports  a  series  of  experiments  where  for 
Iwenty  years  lie  grew  nonleguminous  phmts  on  rather  light  soils,  with  a  gen- 
erous .ipiilii  atiou  of  potassium  salts  and  phosphates,  and  there  was  no  diminu- 
tion in  the  croi)  producing  i)ower  of  that  soil. 

Hall,  recently,  reports  an  instance  showing  that  on  one  of  their  experimental 
fields  where  no  leguminous  plants  were  grown  for  a  numher  of  years  there  was 
a  consider.ahle  increase  of  nitrogen  in  the  soil — several  thousand  pounds  per  acre. 

A  still  more  interesting  experience  of  our  own.  an  ohservation  made  hy  Doctor 
Voorhees  and  myself,  was  this:  In  certain  sandy  soils,  where  we  applied  phos- 
phoric acid  and  potash  but  no  nitrogen,  we  have  been  gi-owing  millet,  which  is 
a  very  exhaustive  crop,  for  three  successive  seasons,  and  yet  observed  no  diminu-^ 
tion  in  the  yield  of  millet.  Taking  the  sum  total  of  the  nitrogen  yield  in  the 
crops,  and  of  the  nitrogen  now  in  the  soil,  and  subtracting  that  present  in  the 
soil  at  the  beginning  of  the  experiment  and  that  subsequently  added  in  the  seed 
and  \\ater.  we  tind  a  very  large  gain  from  some  source. 

We  do  not  know  what  intluence  the  crop  has  on  the  gi'owth  of  the  bacterial 
flora  of  the  soil.  There  is  no  question  that  different  crops  affect  this  flora 
unequally.  We  know  that  from  crop  to  crop  the  bacterial  flora  may  be  changed 
to  an  astonishing  degree.  There  are  certain  classes  of  nitrogen-fixing  bacteria 
which  seem  to  be  found  in  little  nests  on  particles  of  limestone  in  the  soil,  and 
we  may  obtain  practically  pure  cultures  of  them  from  those  little  nodules  of 
limestone.  These  are  but  a  few  scattered  facts  which  may  throw  some  light  on 
the  interrelation  of  soil  acidity.  liming,  crop  rotation,  and  the  growing  of  legumes. 

While  we  have  looked  at  soil  fertility  from  different  standpoints,  and  while  I 
do  not  pretend  to  regard  the  bacteriological  standpoint  as  the  only  legitimate 
standpoint,  yet  I  think,  as  Professor  Thorne  has  also  pointed  out,  that  the  l)ac- 
leriological  problems  surely  deserve  more  attention  than  they  are  receiving. 

H.  J.  Wheeler,  of  Rhode  Island.  What  I  say  to-day  you  will  please  accept  as 
tentative  and  in  the  line  of  suggestion  rather  than  as  something  formal.  An 
;.ttempt  will  be  made  to  simply  point  out  some  of  the  peculiar  and  interesting 
tilings  that  arise  occasionally  as  suggestive  in  relation  to  soil  investigation. 
Let  me  refer  first  to  the  two-hundredth  normal  hydrochloric-acid  method.  This 
has  been  tried  on  some  soils,  and  it  apparently  shows  a  considerable  amount  of 
phosphoric  acid  as  probably  available  to  plants.  The  same  method  of  extrac- 
tion applied  in  the  same  lal)oratory  to  some  of  our  own  soils  yielded  no  phos- 
])horic  acid.  yet.  strangely  (>nough.  iipon  some  of  the  same  plats  from  which 
the  soil  w.is  taken  we  get  very  good  crops  of  certain  varieties  of  plants. 

Now.  while  there  may  perhaps  be  a  likelihood  of  finding  a  single  method  of 
extraction  that  will  tell  us  as  to  the  assimilability  of  the  potash  in  soils,  it  will 
seem  more  sunirising  if  we  find  any  single  solvenjt  that  will  tell  us  for  all 
soils  concerning  the  condition  of  the  phosphoric  acid.  To  make  this  more  clear, 
let  me  state  that  in  our  own  soil  we  have  about  ;?i  per  cent  of  humus,  and  there 
are  very  fertile  soils  in  the  valley  of  the  Kio  Grande  that  have  a  comparatively 
low  iier  cent  of  hunuis.  In  our  soil  a  large  proportion  of  the  phosphorus  is 
I'resent  in  the  organic  matter.  In  the  soil  from  some  other  regions  a  large 
proportion  of  it  may  lie  present  in  apatite,  iron  phosphate,  or  aluminiun  i)hos- 
phate.  Is  it  not  too  nmch  to  expect  that  ;iny  one  solvent  can  show  the  require- 
ments of  these  soils  in  which  the  ])hosph<)rus  is  itresent  in  so  many  different 
coinbinationsV  This  suggests  that  what  we  need  is  a  differentiation  of  the  phos- 
|. horns  in  ]>articular  soils,  and  perhai)s  we  shall  find  that  for  a  certain  class  of 
them  a  certain  solvent  may  be  u.sed  advantageously,  in  another  class  another 
solvent,  and  in  a  third  class  we  nuist  perhaps  apply  two  or  three  treatments 
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before  we  can  judge  of  the  requirements.  It  is  my  liope  tliat  some  one  may 
take  up  and  study  «"irefully  tliis  question  of  the  differentiation  of  the  phos- 
phoric acid  in  upland  soils.  We  Icnow  that  tlie  Germans  have  done  a  great  amount 
of  work  in  tliat  direction,  particularly  in  connectit>n  with  the  moor  soils  in 
northern  (Jermany,  and  I  believe  then>  is  a  great  opening  for  investigation  in 
that  particular  line  in  connection  with  our  upland  soils  iu  the  United  States. 
I  am  ready  to  be  disputed  on  this  point,  for  perhaps  our  points  of  view  are 
not  all  alike. 

There  is  another  line  of  investigation  tliat  I  hope  sonicluxly  will  take  up.  We 
hear  nuich  about  humic  acid,  uhuic  acid,  i-renic  acid,  and  apocrenic  acid,  and 
perhaps  other  acid  sul)stances  belonging  in  the  same  category.  It  seems  to  nie 
somebody  ought  to  take  up  the  study  of  the  organic  constituents  of  soils  and 
give  the  subject  an  overhauling.  To-day  we  are  obliged  iu  some  respects  to 
cite  Mulder  when  discussing  these  matters.  To  be  sure,  something  has  been 
done  since  his  time,  but  there  is  apparently  yet  a  great  field  for  work,  and  I 
hope  there  are  some  here  who  will  take  it  up.  It  will  do  no  harm  if  more  than 
one  station  undertakes  it.  I  am  not  one  of  those  who  think  it  is  unnecessary  to 
duplicate  work.  We  all  recall  the  case  where  two  men  working  at  the  same 
time  in  different  parts  of  the  country  came  to  the  conclusion  that  each  had 
fcmnd  the  si)ecitic  organism  which  caused  potato  "  scab,"  yet  later  it  was  found 
that  one  was  right  and  the  other  wrong.  Duplication  of  work  is  not  always 
by  any  means  a  waste  of  labor.  For  this  reason  I  hope  that  no  one  will  hesi- 
tate to  atta<-k  these  problems  because  of  fear  that  some  one  else  may  be  working 
on  them. 

Another  (inestiuii  that  should  i)e  stu(lit>d  is  I  be  following,  viz:  What  is  the 
influence  of  the  materials  that  we  apply  to  the  soil  upon  the  character  of  the  life 
within  itV  ,Tust  to  give  ycm  an  idea  of  what  I  have  in  mind  I  will  say  that  two 
or  three  years  ago  we  had  just  money  enough  so  that  we  could  hire  a  man  to  do 
a  little  bacteriological  work  in  the  sununer  upon  the  soil  of  two  plats  at  our 
station  where  sulphate  of  auunonia  had  been  api)lied.  One  had  been  limed  and 
the  other  not.  Some  plants  do  not  grow  as  well  aTter  liming  as  before,  while 
most  varieties  of  plants  grow  splendidly  where  the  lime  has  been  applied. 
Now,  it  struck  me  as  a  splendid  plan  to  inoculate  from  both  the  limed  and 
unlimed  soil  upon  both  acid  and  alkaline  media  ;  and  as  a  result  we  found  that 
when  the  inoculating  material  was  taken  from  the  luilimed  soil  many  more 
forms  appeared  on  the  acid  than  on  the  alkaline  media.  When  jnoculating 
from  the  limed  soil  the  reverse  was  true.  In  other  words,  it  appeared  that  the 
question  of  whether  the  lime  was  there  or  not  had  probably  exerted  a  great 
effect  on  the  amount  and  kind  of  both  the  bacteria  and  fungi.  And  I  wondered 
what  influence  the  greater  amounts  of  these  organisms  and  the  particular  kinds 
might  have  upon  the  growth  of  agricultural  plants.  I  had  hoped  at  that  time 
that  we  might  get  the  money  from  some  source  to  determine  these  organisms 
and  to  study  their  action  and  their  infhience  upon  succeeding  crops,  both  upon 
the  limed  and  unlimed  soil.  It  seems  to  me  that  there  are  many  opportunities 
of  this  kind  upon  every  experimental  farm  to  study  in  regard  to  the  influence  of 
specific  maniu'es  or  soil  amendments  upon  the  life  of  the  fungi  and  bacteria  of 
the  soil.  We  have  heard  much  recently  concerning  soil  bacteria  and  the 
importance  of  their  study,  and  it  has  occurred  to  me  that  if  they  are  as 
important  as  is  sometimes  claimed,  there  ought  to  be  an  advantage,  aside  from 
symbiotic  action  in  legumes,  in  inoculating  old  soils  which  have  been  lying 
neglected  for  years  and  to  which  nothing  has  been  applied  in  the  shape  of  stable 
or  other  manures.  One  trial  of  this  kind  was  made  last  year  at  our  own  sta- 
tion, but  without  result.  One  lot  of  neglected  soil  was  inoculated  from  a  good 
garden  soil,  and  to  the  other  the  same  amount  of  sterilized  material  from  the 
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same  lot  was  added.  If  there  is  anything  practical  in  the  influence  of  the 
bacterial  life.  I  fail  to  see  why.  by  some  such  inoculation  tests,  it  may  not  be 
shown.  To  the  possible  objection  that  it  was  a  case  of  inoculating  with  mixed 
cultures  arises  the  fact  that  a  pure  culture  introduced  into  an  ordinary  soil 
might  not  better  the  conditions.  If  benefit  is  found  to  follow  such  work, 
specialists  may  well  be  set  at  work  to  ascertain  to  what  specific  organisms  the 
differences  are  due.  This  would  seem  to  be  a  very  suggestive  line  of  work  for 
neglected  soils. 

There  is  another  much  neglected  line  of  soil  investigation.  We  bear  much 
talk  about  soils  and  their  influence  upon  the  growth  of  plants.  We  have  not 
liad  the  means  to  study  this  subject  in  Rhode  Island  except  incidentally,  but 
we  have  tested  the  effect  of  probably  about  200  different  varieties  of  plants  to 
see  how  they  would  be  affected  by  certain  differences.  Reference  is  made  to 
two  plats  of  land  where  sulphate  of  ammonia  has  been  used  with  and  without 
lime,  and  to  two  other  plats  where  nitrate  of  soda  has  been  similarly  used. 
In  the  case  of  a  few  plants  liming  was  injurious  in  both  instances,  but  for 
most  plants  liming  was  beneflcial  or  absolutely  essential  to  their  growth.  In 
view  of  such  diametrically  oi)i)osite  results  I  do  not  think  we  should  talk  about 
the  condition  of  soils  without  considering  in  the  same  connection  the  crops  that 
are  to  be  grown.  The  two  can  not  be  divorced.  There  are  some  plants  which 
liave  twice  the  range  of  adaptability  of  others,  and  a  study  of  the  special  range 
and  adaptability  of  plants  to  these  different  soil  conditions  must  not  be  left 
out  of  consideration  in  connection  with  soil  investigations. 

We  had  a  very  interesting  experience  two  or  three  years  ago  where  we  had 
tried  nine  different  phosphates.  We  planted  several  varieties  of  plants  across 
these  plats  and  obtained  certain  results.  The  next  year  a  single  variety  was 
gi-own  niton  all  of  these  plats,  and  you  could  go  out  there  and  see  by  the  varia- 
tions in  height  the  marked  influence  of  the  previous  crop  upon  the  one  which 
bad  followed.  Whether  that  was  entirely  caused  by  removal  of  plant  food, 
whether  it  was  due  in  part  to  the  influence  on  the  physical  condition,  or  to 
some  noxious  influence  ofthe  previous  crop,  or  to  other  causes,  has  not  been 
ascertained.  There  should  be  in  connection  with  soils  a  very  careful  study  of 
the  effect  of  given  plants  upon  the  particular  plant  which  is  to  follow.  In  other 
words.  1  think  there  should  be  a  study  of  rotations  with  this  specific  object  in 
A  lew.  .Vt  present  I  do  not  know  of  a  single  comprehensive  and  specific  experi- 
ment of  this  kind  in  progress  in  this  country  or  in  Eui'ope.  It  would  seem  as 
if  these  factors  have  not  been  sufficiently  taken  into  account  in  our  studies  of 
soil  treatment  and  soil  re(|uirements. 

Another  (piestion  which  interests  me  very  much  is  the  influence  of  the  texture 
of  the  soil  upon  the  growth  of  plants.  As  we  all  know,  there  have  been  a 
number  of  experiments  conducted  under  glass,  which  show  that  one  can  not 
grow  lettuce  successfully  in  a  compact,  heavy  soil,  and  yet  carnation  pinks  will 
thrive  well  in  it.  There  is  a  great  difference  in  plants  as  concerns  the  texture 
of  the  soil  best  suited  to  them,  and  I  believe  we  nmst  study  our  soils  more,  with 
this  point  in  view.  Take  for  example  one  of  our  old  exhausted  soils  in  Rhode 
Island,  which  has  ;U  jier  cent  of  humus.  It  is  so  fine,  so  compact,  and  of  such 
poor  texture  that  with  liberal  manuring  with  chemicals  one  can  not  secure  at 
the  outset  a  good  cni])  of  Indian  corn  or  of  potatoes;  and  yet  it  will  yield  a 
sitlendid  crop  of  rye.  From  these  things  I  am  led  to  believe  that  there  is  a 
great  field  for  investigation  in  finding  out  the  influence  of  texture  upon  the 
growth  of  crops.  This  matter,  if  understood,  will  influence  the  arrangement  of 
crops  in  rotations.  If  we  have  a  poor  textui'e  of  soil  we  must  put  on  first  a 
<  rop  that  will  grow  under  those  conditions,  and  toward  the  end  of  the  rotation 
we   can   grow   plants   which   demand   a    better   texture.     I    may    be   mistaken 
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about  the  iniportanco  of  these  matters.  Imt    I   hflieve  there  is  a  jroUleii  oppor- 
tunity for  some  one. 

There  is  another  matter  which  has  suggested  itself  to  me.  We  have  all  been 
irying  for  a  long  time  to  tind  a  solvent  which  will  lell  us  in  regard  to  the 
assiniilability  of  the  phosphoric  acid  in  tlie  soil,  and  as  yon  well  know.  c(>rtain 
(Jermans  at  an  earlier  date  and  Professor  Hall  recently  have  worked  at 
analyzing  i)lants  to  see  if  some  hint  can  not  he  gained  from  their  composition 
as  to  the  recpiirement  of  the  soil  where  they  have  been  grown.  We  have  <lone 
similar  work  in  the  jtast  year  in  Rhode  Island  by  way  of  several  preliminary 
tests.  I  wish  to  emithasize  that  we  do  not  wish  to  say  that  we  have  anything 
absolutely  definite  ^r  positive,  but  it  is  at  least  suggestive.  We  find  that  the 
ordinary  flat  turnip,  when  grown  upon  certain  soils,  contains  twice  as  much 
phosphoric  acid  as  when  grown  upon  others,  and  there  was  a  close  relationship 
between  the  ph(»sph()ric  acid  in  the  tnrniii  and  tlie  .iiiiomit  of  irop  produced. 
All  I  can  say  at  the  |)resent  time  is  that  we  have  no  conclusion  to  offer,  but 
it  is  suggestive  that  possibly  the  ordinary  fiat  turnip  may  be  grown  upon  a  soil, 
and  by  its  snbseiiuent  an.ilysis  we  <-an  draw  conclusions  as  to  whether  the  soil 
is  well  stocked  with  assimilal)le  ijliosjihoric  acid  or  not.  We  hope  to  ascertain 
what  there  is  in  this  matter  and  do  not  wisli  to  i.i-oliil)it  others  from  making 
similar  trials. 

Another  line  of  investigation  of  interest  has  been  suggested  by  our  experiments 
with  sodium  and  iwtassium  salts.  We  have  found  like  others  before  us  that  ci-r- 
tain  kinds  of  i)lants  are  very  grasping  in  their  i»roi»ensities  in  so  far  as  c(mcerns 
taking  up  potash.  In  other  words,  they  will  take  (Uit  of  the  soil  more  |iotasb 
than  they  seem  to  reiinire.  In  fact.  I  think  .Jordan  and  .Tenter  showed  In  an 
instance  of  crops  of  the  same  size  that  ten  times  as  much  potash  was  removed 
from  the  soil  in  one  case  as  in  the  other.  Now.  we  lind  th.it  where  soda  Is  pres- 
ent certain  idnnts  take  uii  large  amounts  of  it.  In  other  words,  they  satisfy 
their  demand  for  alkali  with  soda  and  take  out  very  nmch  less  potash.  Sodium 
seems,  therefore,  to  conserve  the  potassium  supply  in  the  soil.  If  we  are  right 
in  this,  it  seems  to  me  of  the  utmost  importance  that  an  extensive  and  thorough 
>,tudy  should  be  made  to  find  out  in  connection  with  what  varieties  of  plants 
sodium  can  conserve  the  potassium  supply.  With  the  i)otato  plant  it  is  probably 
not  possible  to  any  practical  extent,  and  with  the  cereals  and  possibly  with 
millet  the  same  may  be  true,  but  when  we  grow  at  least  certain  root  crops  there 
is  no  question  but  what  if  we  apply  sodium  salts  liberally  there  will  be  left  in 
the  soil  much  potassium  which  would  otherwise  have  been  taken  out.  This  is 
another  fruitful  field  for  investigation,  and  I  think  it  is  an  important  one.  We 
propose  to  do  something  with  it  in  Rhode  Island,  but  we  are  not  intending  to 
usurp  it.  and  I  mention  this  so  that  if  any  of  you  are  interested  you  will  take  it 
up  and  pursue  the  question  further. 

Another  thing  has  been  suggested  by  I'rofessor  Loew.  If  he  is  right,  some 
soils  contain  so  nmch  lime  and  so  little  nuignesia  and  others  so  little  lime  in  pro- 
portion to  the  magnesia  that  the  best  results  are  unobtainable.  It  seems  to  me 
very  important  to  test  the  question  and  see  if  there  are  such  ill  relationships 
actually  existing  in  our  soils  as  one  might  infer  from  his  writings,  for  if  so  we 
ought  certainly  to  take  the  matter  more  frequently  under  consideration.  Per- 
sonally, I  think  that  in  some  instances  the  ditliculty  attributed  to  such  ill  rela- 
tionships of  lime  and  magnesia  was  really  due  to  other  causes.  Yet  I  have  no 
doubt  there  may  be  very  much  in  it,  and  what  there  is  ought  to  be  found  out. 

Finally.  I  wish  to  seize  this  opportunity  to  enter  a  protest  against  the  use  of 
the  word  "  humus  "  without  (lualiflcation.  One  reads  in  text-books,  bulletins, 
and  in  the  agricultural  press  that  soils  need  humus.  Now,  I  may  be  mistaken, 
but  I  think  I  have  seen  soils  that  had  too  much  humus  and  which  were  neverthe- 
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jess  suffering  from  :i  lack  of  organic  matter.  Tliat  may  seem  paradoxical,  hut 
what  I  mean  is  that  there  may  he  so  much  hunuis  which  has  so  far  advanced  in 
decomposition  that  it  tills  up  the  interstices  of  the  soil  sutficiently  to  interfere 
with  the  proper  movement  of  air  and  water.  I  hope  some  day  we  shall  have  u 
conmiittee  appointed  to  determine  what  terms  shall  he  used. 

What  seems  to  l)e  needed  frequently  is  decaying  organic  matter  rather  than  the 
'■  niatiere  nOir  "  of  (irandean. 

('.  C.  MooRE.  of  the  Bureau  of  Chemistry.  I  want  to  emphasize  what  Professor 
Wheeler  has  said  as  to  the  possihility  of  determining  the  available  plant  food  in 
the  soil,  by  growing  a  crop  on  it  and  then  seeing  what  is  the  composition  of  that 
crop.  If  the  phosphoric  acid  is  high  in  that  turnip,  it  wotild  indicate  that  the 
plant  food  in  that  soil  is  greater  than  in  that  soil  which  produces  a  low  turnip. 
!  believe  that  is  the  very  keynote  in  the  investigation  of  soils.  I  believe  that  if 
the  soil  investigators  would  consider  the  composition  of  the  crop,  as  Doctor 
Wheeler  suggests,  they  would  find  themselves  on  the  most  direct  line  to  truth  in 
this  research.  I  have  had  experience  in  the  Department  of  Agriculture  in  mak- 
ing something  like  .'?.(I00  crop  experiments.  I  have  been  able  to  produce  crops 
wherein  the  yields  were  identical — that  is,  within  a  gram  of  each  other ;  yet  in 
one  instance  there  would  be  as  much  as  six  or  eight  times  as  much  potash  in  one 
crop  as  in  the  other  crop.  That  was  simply  because  I  had  fertilized  that  crop 
with  potash.  If  I  had  simply  determined  the  yield,  this  would  have  indicated 
that  there  was  no  effect  of  the  potash,  and  I  would  have  been  misled. 

Again,  I  have  been  able  to  i)roduce  enormous  crops  of  straw,  but  no  grain. 
Now.  if  I  had  said  that  the  potash  had  been  ineffective  because  no  grain  was 
produced.  I  would  have  been  decidedly  misled.  I  have  been  able  in  a  large 
series  of  investigations  which  I  have  made  to  establish  no  relation  whatever 
between  total  plant  food  in  the  crop  and  the  total  crop,  or  the  crop  yield. 

I  think  if  Pi'ofessor  Wheeler's  suggestion  is  carried  out,  and  the  composi- 
tion of  the  plant  be  used  in  determining  the  fertility  of  the  soil,  it  will  lead  in 
a  more  direct  line  to  the  ultimate  end. 

Officers  of  the  Section. 

II.  J.  Waters,  of  Missouri,  on  behalf  of  the  committee  on  nominations,  con- 
sisting of  II.  J.  Waters,  C.  D.  Woods,  and  W.  R.  Dodson,  recouuuends  as  chair- 
man of  the  section.  B.  C.  Buffum.  of  Wyoming ;  for  secretary.  M.  A.  Scovell,  of 
Kentucky  :  for  programme  committee.  II.  P.  Armsby,  of  Pennsylvania  ;  C.  F. 
Curtiss.  of  Iowa ;  M.  A.  Scovell,  of  Kentucky  ;  for  members  of  the  executive 
connnittee,  W.  H.  Jordan,  of  Geneva,  and  C.  F.  Curtiss.  of  Iowa.  (See  also 
p.  51.) 

The  report  was  accepted. 

At  4  o'clock  p.  m.  the  connnittee  ad.jouiiicd  to  meet  at  2  o'clock  p.  m.,  Novem- 
ber 16,  1905. 

Afternoon  Session.  Tiiirsday.  XovEAtBER  16,  1905. 

The  section  was  called  to  onh'r  at  2  ji.  m.  liy  the  chairman.  IT.  J.  Patterson, 
of  Maryland. 

How  Much  Demonstration  Work  and  What  Kind  Shoild  the  Experiment 

Station    Undertake. 

C.  E.  Thorne.  of  Ohio.  Mr.  Chiiirman  and  gentlemen.  I  come  entirely  unpre- 
pared to  take  part,  and  esi)ecia!ly  to  lead,  in  the  discussion  of  this  question. 
All  I  can  do  is  to  crudely  outline  some  of  the  thoughts  that  have  been  passing 
through  my  mind  of  late,  without  being  crystallized  into  any  definite  form  ;  hut 
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we  are  feeliii^r  this  at  our  Ohio  station.  We  spent  ton  years  there  in  learninR 
how  to  experinnMit.  We  have  spent  twelve  years  in  lirin^ing  experimental  work 
into  such  shape  as  to  give  definite  results.  We  are  now  feelins  that  the  work 
which  is  to-»lny  most  urgently  tlemaniled  of  the  Ohio  station  is  that  of  demonstra- 
tion throughout  the  State  of  the  results  which  these  twelve  years'  work  have 
brought  forth.  Just  how  to  do  that  to  the  best  advantage  we  are  not  detinitely 
decided.  We  have,  as  part  of  our  resources  for  investigation,  several  outlying 
test  farms.  Thcsi'  we  have  regarded  in  the  light  of.  as  I  have  just  exi)ressed  it. 
additional  re.s(»urces  of  investigation.  Wc  l<)i>k  ujton  them  as  al)solutely  indis- 
pensable to  ci)rrc<t  work. 

Considering  n«»t  only  the  lU'obJems  relating  to  the  maintenance  of  .soil  fertil- 
ity, but  also  those  relating  to  varieties  and  their  adaptation,  and  many  other 
(piestions  of  general  interest  throughout  the  State,  we  feel  that  if  our  work  were 
confined  to  the  one  locality  where  the  main  station  happens  to  be  established — 
and  most  fortunately  so,  we  think — the  conclusion  drawn  from  that  work  alone 
would  sometimes  lie  an  altogether  misleading  l)asis  on  which  to  fonnulate  gen- 
eral advice  to  the  farmers  of  our  State.  We  therefore  look  upon  the  help  which 
we  are  getting  from  these  outlying  test  farms  as  of  vital  importance,  and  with 
that  help,  with  the  suggestions  we  get  from  it  and  the  limitations  wliich  it  evi- 
dently puts  upon  the  results  which  we  are  getting  ;it  the  main  station,  we  are 
able  to  si)eak  with  far  great«'r  assurance  that  our  ailvici'  will  be  safe  than  we 
could  without  this  heli».  These  test  farms  serve  in  Imt  a  very  limited  way  the 
puriKJses  of  (h'monstration.  We  expect  to  make  them  serve  that  purpose  to 
some  extent  in  the  future,  but  it  will  be  to  a  limited  extent  oidy  that  this  will  be 
possible.  It  is  but  to  a  limited  extent  that  our  wttrk  at  the  main  station  can 
serve  this  purpose.  By  this  I  mean  that  comi»aratively  few  fanners  of  Ohio 
can  personally  inspect  the  work,  either  at  the  main  station  or  at  either  one  of 
these  test  farms.  We  feel  that  this  work  must  be  very  greatly  extended  if  it 
Is  to  serve  the  purpose  of  convicting  and  converting  the  farmers  of  Ohio,  as  a 
class,  to  the  better  methods.  We  can  reach  some  of  them  through  the  printed 
page.  We  can  reach  some  of  them  through  the  spoken  word,  and  we  are  en- 
deavoring to  enlist  the  c(H)i)eration  of  the  farmers'  institutes  of  the  State  in 
this  part  of  our  work.  Kut.  after  all.  there  are  some  things  which  must  be  seen 
to  be  believed,  or  at  least  there  are  some  things  which  can  only  fully  impress 
themselves  upon  the  minds  of  many  people  after  they  have  been  seen.  We  have 
started  at  the  Ohio  station  a  department  of  cooperative  experiments,  a  special 
department  organized  with  the  idea  of  enlisting  the  cooperation  of  the  thinking 
farmers  in  every  quarter  of  the  State  in  some  of  the  simpler  phases  of  the  .sta- 
tion work.  We  are  endeavoring  to  prescribe  for  these  farmers  a  few  simple 
experiments :  First,  in  comparison  of  varieties ;  next,  in  a  few  cultural  methods, 
perhaps,  or  in  certain  methods  of  treatment  of  seed  or  of  plants  for  the  control 
of  insects  or  fungus  diseases.  The  outlook  at  present  is  very  encouraging. 
We  have  on  our  books  to-day  at  least  a  thousand  names  of  those  who  have 
written  to  us  and  who  are  anxious  to  take  up  this  work.  Many  of  these  are  ex- 
students  of  the  college  of  agriculture  of  our  State,  young  farmers  who  have  gone 
back  to  the  farm  and  who  are  earnestly  thinking  over  the  problems  which  per- 
tain to  their  work.  We  liope  that  each  one  of  these  will  become  to  a  certain 
extent  a  demonstrator  in  his  immediate  neighl)orhood.  We  hope  to  extend  the 
work  until  we  shall  have  several  such  men  in  every  township  in  the  State,  and 
we  have  somewhere  near  seventeen  hundred  townships.  We  are  trying  to  go 
slowly  in  the  matter,  to  select  from  those  who  apply  for  work  of  this  kind  those 
who  give  some  evidence  of  earnestness  and  capacity  and  capability  for  the 
work,  as  we  realize  that  it  would  be  very  easy  to  get  a  large  number 
of  names  of  persons  whose  interest  would  be  but  transient  in  this  matter  and 


172 

who  by  neclect  or  careless  methods  might  bring  the  work  into  disrepute  instead 
of  advancing  it.  I  think  we  have  been  extremely  fortunate  in  securing  as  the 
head  of  this  department  a  young  man  who  is  full  of  enthusiasm  in  this  line  of 
work,  a  young  man  who  had  been  chosen  by  the  voluntary  organization  known 
as  "  The  Agricultural  v^tudent  Union  of  Ohio  "  as  its  experimenter. 

Between  this  and  the  best  farm  there  still  lies  a  line  of  work  which  it  seems 
to  us  it  will  be  wise  to  endeavor  to  carry  out,  and  that  is  a  line  very  similar  to 
that  which  Doctor  Hopkins  has  inaugurated  so  successfully  in  Illinois,  in  which 
a  farm  will  not  be  purchased  or  leased  as  we  have  done  in  the  case  of  our  best 
farms,  but  arrangements  will  simply  be  made  with  the  owner  of  a  tract  of  land 
or  of  an  orchard  or  of  a  flock  or  herd  of  cattle,  sheep,  or  swine,  to  carry  out. 
under  the  direction  of  the  station,  either  through  its  department  of  cooperative 
experiments  or  through  the  agency  of  some  of  its  other  departments,  certain  spe- 
cific lines  of  investigation.  Our  experience  teaches  us  that  if  this  work  is  to  be 
successfully  done  we  must  first  find  the  man  on  whom  we  can  rely  to  thoroughly 
execute  the  i»lans  which  must  be  agreed  upon  between  him  and  the  particular 
department  of  the  station  in  which  the  work  may  fall.  We  nmst  then  as  thor- 
oughly as  possible  divorce  that  man  from  any  i^ecuniary  interest  in  the  outcome 
of  'the  experiment.  We  have  tried  the  other  plan  and  have  found  it  almost 
invariably  a  failui'e.  So  long  as  the  farmer  feels  that  the  value  of  the  crop  to 
him  is  the  main  point  at  issue,  so  long  will  the  experiment  be  neglected,  and 
therefore  if  it  be  a  field  on  which  we  wish  to  start  some  of  the  lines  of  soil  in- 
vestigation which  we  have  vuider  way  we  shall  lease  that  field  outright,  as 
Doctor  Hopkins.  I  understand,  is  doing,  and  we  shall  own  the  crop  produced 
upon  the  field.  We  will  pay  the  man  who  has  it  in  charge,  or  such  agent  as  he 
may  designate,  for  the  labor  performed ;  but  the  field  for  the  time  being  will 
belong,  under  lease,  to  the  experiment  station.  If  it  be  a  herd  of  cattle  or  sheep 
or  swine  we  shall  make,  as  nearly  as  possiblee,  a  similar  arrangement.  In  fact, 
we  have  just  concluded  an  arrangement  of  that  kind,  by  which  a  considerable 
number  of  sheep  are  to  be  fed  under  our  direction.  We  become  responsible  for 
any  extra  feed  that  may  Ite  furnished  and  for  any  loss  of  thrift  that  may  result 
from  the  use  of  our  methods  of  feeding.  Of  course  this  may  ojien  room  some- 
where for  disagreement,  but  we  hope  to  so  adjust  our  agreement  with  the 
owner  that  such  openings  may  be  closed  in  a  mutually  satisfactory  manner.  In 
this  way  we  hope  to  extend  the  work  of  the  station  into  the  various  quarters  of 
tlie  State.  We  hope  to  so  extend  it  that  within  a  few  years  we  may  have  our 
cooperators  in  every  township  and  almost  in  every  school  district  of  Ohio,  who 
will  be  looking  to  the  station  for  suggestions  along  the  line  of  certain  experi- 
ments more  or  less  simple  and  who  will  be  carrying  out  these  experiments  under 
our  insi)ection  and  direction,  and  whose  work  will  l)e  to  their  neighbors  a  prac- 
tical object  lesson  in  that  work. 

We  realize  one  thing  especially  in  this  work,  that  if  it  is  to  succeed  it  must  be 
carried  out  under  personal  inspection  on  the  part  of  the  station,  and  therefore 
the  plan  of  organization  contemplates  the  visiting  of  every  experimenter,  so 
far  as  possible.  l>y  the  chief  of  this  department  of  cooperative  experiments  or 
his  assistant,  or  by  the  chief  or  his  assistant  of  whatever  department  of  the 
station  the  work  may  be  carried  out  under,  these  visits  to  be  made  as  frequently 
as  may  be  necessary  to  keep  itroper  check  of  the  work,  to  give  proper  encour- 
agement to  the  experimenter,  and  to  see  tliat  tlie  results  are  not  thrown  away 
by  mismanagement  at  any  time. 

I  should  say  that  we  have  been  doing  something  along  this  line  for  a  number 
of  years,  so  that  the  plan  as  I  have  outlined  it  is  not  a  mere  theoretical  experi- 
ment with  us  at  this  date.  We  have  been  doing  work,  for  instance,  in  large  com- 
mercial orchards  in  Ohio  for  a  good  many  years,  and  it  has  borne  rich  fruit  in 
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soiiio  cases;  and  while  we  have  not  done  successful  work  in  the  hold,  we  have 
done  the  unsuccessful  work  there  which  has  shown  us  that  this  metliod  is  tlic 
one  which  must  he  adopted  if  success  is  to  he  attained,  and  wc  have  the  <'.\aiiii)lc 
of  the  work  Doctor  Hopkins  has  done  to  show  that  success  is  witliin  reach  alou;; 
this  other  line.  We  also  have  the  fact  of  the  succ«'ss  that  a  similar  department 
of  cooi»erative  experiments  has  secured  over  in  Ontario.  The  interest  that  has 
heen  excited  there  hecause  of  this  work  has  l)een  to  us  a  very  jj:reat  eucourajre- 
ment. 

I  think  these  are  the  main  points  of  the  work  wc  ;irc  nndertakin;;.  ami  I  shall 
he  extremely  glad  to  have  any  criticism  upon  it.  or  any  suggestions  as  to  the 
improvement  of  this  work  which  those  present  may  he  aide  to  offer. 

P.  A.  YoDER,  of  Utah.  I  would  like  to  ask  Director  Tbonie  how  frc(iucntly  he 
tinds  it  necessary  to  visit  the  outlying  stations? 

C.  E.  Thorne.  We  have  no  fixed  rule.  We  leave  that  entirely  to  the  discre- 
tion of  the  superintendent,  and  it  varies  with  the  character  of  the  experiment. 
With  an  experiment  in  variety  testing  I  should  say.  si)eaking  nmghly.  that  two 
or  three  visits  during  the  sea.son  nnght  he  sutHcient.  hut  more  frequent  visits 
would  be  better.  I  would  like  to  visit  them  every  month  (hiring  the  season,  and 
I  aim  to  do  it.  If  I  can  not  visit  them  personally,  an  assistant  does  and  reports 
to  me. 

In  the  case  of  a  feeding  experiment.  I  should  say  it  ought  to  l>o  visited  at  least 
as  often  as  that.  In  the  case  of  an  orchard  experiment,  we  might  want  to  visit 
it  two  or  three  times  at  short  intervals  at  a  certain  period,  and  then  it  might 
go  a  long  time,  perhaps,  without  inspection.  The  whole  matter  nuist  he  adjusted 
with  regard  to  the  pe<-uliarities  of  the  situation,  the  character  of  the  exi)eriment, 
and  the  work  that  is  progressing  there. 

(".  (i.  Hopkins,  of  Illinois.  Our  outside  work  in  agronomy  is,  to  some  extent, 
in  the  nature  of  demonstration  work.  For  this  purpose  we  take  a  long-time 
lease.  We  have  bought  one  or  two  tracts  of  land  where  we  wanted  to  carry 
on  work  i)articularly  in  soil  experiments,  on  broken  land,  where  the  land  is 
subject  to  surface  wiishing.  and  where  we  wanted  to  let  some  of  it  wash  so 
that  after  fifteen  or  twenty  years  it  would  be.  possibly,  almost  completely 
ruined.  In  a  few  instances  of  that  sort  we  thought  it  best  to  purchase  the 
land.  But  in  the  main,  if  we  think  we  can  get  the  results  in  ten  years,  we 
take  a  ten-year  lease  and  pay  a  cash  rent  for  the  land  and  have  it  as  absolutely 
under  our  control  as  though  we  owned  it.  In  that  way  we  can  get  a  field 
frequently  right  out  of  the  heart  of  a  man's  farm,  that  we  can  get  the  history 
of.  and  we  know  that  it  practically  represents  the  type  of  soil  that  we  perhaps 
could  not  get  if  we  had  to  buy  the  land. 

The  management  of  these  fields  is  entirely  in  the  hands  of  the  experiment 
station.  We  may  make  use  <jf  the  labor  that  can  be  furnished  by  the  owner  of 
the  land,  and  if  he  will  furnish  as  cheaply  as  anybody  else  will  we  give  to  him 
the  preference.  We  also  accord  him  preference  in  the  purchase  of  the  crop. 
.•\fter  the  crop  is  gi'own,  and  we  take  what  we  need  for  seed  and  other  purposes, 
if  there  is  some  to  go  to  market  the  owner  of  the  land  has  the  privilege  of 
taking  it  at  the  market  price.  We  do  that  bec^uise  we  feel  that  we  ought  to 
encourage  the  owners  of  these  lands  by  these  experiments,  and  the  feeling 
exists  still  that  there  are  crops  that  ought  not  to  leave  the  farm.  We  encourage 
that  feeling  by  giving  the  owner  the  first  privilege  of  taking  the  crop. 

We  have  superintendents  who  devote  their  entire  time  to  the  management 
of  the  work — one  man  who  will  look  after  the  soil  of  the  experiment  plats 
and  another  who  looks  after  the  crops  of  the  experiment  fields — and  they  have 
as  much  assistance  as  they  need,  and  these  men  not  only  superintend,  but  do 
a  great  part  of  the  work.     In  the  main  we  have  assistants  enough  to  go  from 
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field  to  field.  A  man  may  spend  a  week  on  one  field  looking  after  the  work 
there  and  seeing  that  it  is  properly  done,  and  in  some  cases  doing  it.  These 
men  are  all' men  of  college  grade  who  are  thoroughly  familiar  with  the  work, 
an<l  whom  some  would  say,  at  first,  perhaps,  are  too  expensive  men  for  that 
work  ;  hut  tliere  is  another  purpose  and  value  in  their  going  ahout  from  field 
to  field.  Fre(iuently  when  our  superintendent  is  at  a  field  there  may  be  a 
dozen  farmers  there  to  see  the  giviin  thrashed.  These  fiekLs  are  located  in 
different  parts  of  the  State  on  soils  wliich  represent  large  areas  of  land  as 
typical  soils,  and  when  the  crop  is  to  be  harvested  or  thrashed  there  may  be 
fifteen  or  twenty  farmers  there  to  see  it,  and  it  is  essential  that  we  should 
have  there  a  man  who  is  capable  of  explaining  the  purpose  of  the  work,  and 
who  may  perhai)s  give  an  address  to  the  farmers  of  half  an  hour.  So  that  we 
think  it  is  essential  to  have  a  man  who  is  thoroughly  well  trained  and  who 
does  not  consider  it  at  all  above  his  dignity  to  drive  the  drill  or  drive  the 
binder  or  shock  the  gx-ain.  That  is  part  of  his  work,  and  as  high  as  any 
other  part,  because  it  is  necessary  to  carefully  guard  results.  It  is  just  as 
essential  that  we  weigh  our  wheat  accurately  as  that  we  weigh  the  calcium 
oxid  accurately  In  analyzing  the  soil.  If  it  takes  a  good  man  to  make  the  one 
weight  accurately,  it  takes  as  good  a  man  for  the  other. 

The  question  is  asked  in  regard  to  the  size  of  these  experiment  fields.  They 
range  all  the  way  from  2  or  3  acres  ui)  to  40  acres.  I  think  40  acres  is  about 
the  largest  field  we  have. 

As  regards  number,  length  of  service,  and  exi)enses  of  men  employed,  I  would 
say  our  men  will  be  out  all  the  time  from  April  1  to  December  1,  beginning  with 
the  seeding  of  oats — or  even  the  seeding  of  clover,  in  March — and  remaining 
until  the  last  shock  of  corn  has  been  weighed. 

The  traveling  expenses  I  can  not  give  iu  exact  figures,  but  all  of  our  men  are 
required  to  use  mileage  books  in  our  passenger  associations,  by  which  we  get 
transportation  for  2  cents  a  mile,  wliereas  the  regular  one-way  tic-ket  would  cost 
'S  cents  a  mile.  I  would  say  that  the  traveling  expenses,  at  2  cents  a  mile,  for 
one  of  our  men  would  probably  amount  to  $150  a  season. 

Boai'd  is  a  very  large  item,  because  most  of  our  men  board  right  at  .the 
field,  but  we  generally  trj'  to  locate  the  fields  close  enough  to  a  railway  station 
so  that  livery  hire  is  not  necessary,  although  occasionally  we  have  not  been 
able  to  do  that.  We  have  a  fairly  good  telephone  service  in  the  State,  and,  of 
course,  we  have  the  telegraph,  which  is  always  open.  With  the  telephone  reach- 
ing to  the  farm,  we  can  freipiently,  by  telephoning  or  telegraphing  ahead,  have 
a  man  from  the  farm  to  meet  us,  so  that  the  livery  hire  is  light. 

Aside  from  the  cost  of  superintendence,  and  aside  from  the  cost  of  the  fer- 
tilizing materials  we  apply,  which  is  not  very  great,  some  of  our  fields,  even 
on  poor  land,  are  paying  the  State  in  the  products  sold  more  than  the  cost  of 
the  labor  upon  them.  That  we  do  now,  or  hope  to  do,  notwithstanding  that 
we  do  all  this  work  on  i)lats  frt)m  one-tenth  to  one-fifth  of  an  acre  in  size,  and 
everything  that  is  done  is  done  to  exact  measure.  Of  course  that  is,  as  you 
are  all  aware,  a  very  ex])ensive  method  of  farming;  but  on  a  mnnber  of  our 
fields  we  are  getting  sufficient,  or  moi-e  than  sufficient  on  .some  of  our  products, 
to  pay  for  the  labor — though  not  for  tlie  superintendence — required. 

L.  C.  CoRUKTT,  of  the  Ilureau  of  IMant  Industry.  I  am  especially  interested  in 
this  subject  of  demonstration  woi'k,  and  I  confess  I  am  disappointed  in  what  I 
have  heard,  because  I  consider  every  remark  which  has  been  made  as  applying 
simply  to  experimental  work  rather  than  administration  work.  All  these  tests, 
and  everything  that  I  have  heard  spoken  of,  divest  the  owner  of  the  land  of 
any  pecuniary  interest  in  the  results.  The  demonstration  work  which  the 
Department  is  endeavoring  to  carry  on  is  based  upon  the  idea  of  i)lacing  in  the 
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liaiuls  of  the  owner  of  the  farm  information  wliich  will  enable  him  to  increase 
the  output  of  his  farm.  In  other  words,  it  is  educational  work  ;  it  is  not 
exi)eriment  station  worlc  at  all ;  it  is  not  experimental  work.  Our  conception  is 
to  take  the  results  of  «'xperiments  which  apply  to  any  given  region  and  put 
them  in  the  hands  of  the  farmers,  so  that  they  can  injjtrove  and  increase  the 
yield  of  their  fields.  That  is  the  kind  of  discussion  that  I  hoped  was  coming  out 
of  this  meeting,  and  from  the  general  subject  one  would  expect  that  rather  than 
the  ('xi)erimcntal  i)hase.  Demonstration  work  and  experiment  station  work,  or 
experimental  work,  I  consider  to  be  absolutely  different.  Experimental  work  in 
many  instances,  and,  in  fact,  in  nearly  all  instances,  is  not  remunerative ;  while 
demonstration  work  ought  to  he  exceedingly  remunerative,  because  demonstra- 
tion work  ought  to  take  the  results  of  successful  experiments  which  have  been 
conducted  on  any  given  soil  area,  or  under  given  conditions,  and  put  them  in  the 
hands  of  the  farmers,  so  that  they  can  increase  their  croji  production.  That  is 
our  idea  of  what  demonstration  work  is.  and  that  is  the  sort  of  work  we  are 
trying  to  take  to  the  farmers  in  the  cotton  belt,  where  the  cotton  boll  weevil 
has  l)een  doing  its  greatest  harm.  The  work  1  am  especially  interested  in  is  to 
go  into  the  areas  of  the  cotton  belt,  where  the  people  know  absolutely  nothing, 
in  many  instances  of  horticultural  work,  and  enable  them  to  conduct  gardens 
or  small  truck  areas  at  a  profit.  Of  course  we  try  to  study  the  soil  and 
market  conditions,  and  all  those  things  which  will  bear  on  the  ultimate  outcome 
of  the  work,  but  we  divest  it  as  far  as  possible  of  the  experiment  feature. 
Now,  I  realize  that  that  is  extension  work,  or  ediu-ational  work  ;  but  to  my  mind 
that  is  true  demonstration  work,  while  the  otlu'r  work  is  experiment-station 
work,  or  work  of  investigation. 

C.  D.  Smith,  of  Michigan.  In  Michigan  we  liave  adopted  rather  the  view  of 
the  last  speaker  than  that  of  Director  Thorne.  To  give  a  concrete  instance  of 
the  work  we  are  trying  to  do  in  our  feeble  way  in  the  land  of  the  two  peninsulas, 
it  was  quite  impossible  for  us  to  get  the  peach  growers  to  really  believe  that 
the  results  of  the  experiments  of  the  Department  of  Agriculture  were  actually 
true.  We  had  to  go  around  and  give  them  absolute  demonstrations.  We  took 
a  section  of  an  orchard  in  the  midst  of  a  conununity  that  was  well  educated 
and  well  grounded  in  theory,  and  iiy  actual  demonstration  taught  them  that 
s])raying  would  prevent  curled  leaf.  They  had  read  your  l)ulletius  from  Wash- 
ington, and  had  an  inherent  belief  in  the  truth  of  those  bulletins,  but  did  not  try 
it  themselves  until  somebody  went  down  there  and  tried  it  for  them. 

We  took  an  apple  orchard  in  the  eastern  part  of  the  State.  We  had  been 
preaching  that  Michigan  was  a  great  apple  State,  and  that  the  apple  orchards 
ought  still  to  be  in  good  condition;  lint  they  said:  "That  is  all  theory."'  We 
took  the  orchard  of  one  man  and  proposed  that  we  should  take  the  profits  and 
pay  him.  but  at  the  end  of  the  first  season  he  was  anxious  to  back  out  of  the 
bargain,  and  we  released  him  on  the  condition  that  he  would  continue  the 
work.  That  demonstration  did  a  great  deal  for  the  apple  section  of  southeastern 
Michigan.  That  is  not  experimental  work.  We  made  no  effort  to  make  it 
experimental.  In  fact.  I  have  never  yet  found  it  safe  to  trust  an  experiment 
to  a  man  outside  of  the  station  if  we  Intended  to  publish  the  result.  I  never 
will  publish  a  result  of  an  experiment  that  is  not  conducted  solely  by  men  in 
the  emplo.v  of  the  station. 

We  are  very  much  interested  in  supplies  of  phosphorus.  Farmers  have  read 
in  the  Illinois  Ijulletins  what  phosphorus  will  do  in  that  State  when  derived 
from  the  finely  ground  rock  ;  but  you  know  we  have  a  set  of  people  coming  from 
Ohio  and  other  less  civilized  portions  of  the  country  who  made  our  farmers 
believe  that  it  was  never  safe  to  use  phosphorus  unless  the  rock  had  been  treated 
with  sulphuric  acid,  and  we  tried  the  experiment.     We  asked  a  farmer  if  he 
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would  not  let  us  fairly  test  the  matter  in  his  section  of  the  State.  lie  furnished 
part  of  the  fertilizer,  and  we  furnished  the  rest.  We  did  all  the  work.  This 
farmer  is  now  demonstrating  to  the  farmers  of  Jackson  County.  Mich.,  the 
practicability  of  using  the  finely  .ground  phosphate  rock. 

In  the  matter  of  animal  industry  we  have  certain  difficulties  (uivironing  the 
whole  proposition  which  have  niiule  us  reluctant  to  undertake  any  demon- 
stration work  whatever.  In  some  i)arts  of  the  State  God  has  tested  the  powers 
of  man  severely  hy  giving  him  a  soil  to  work  on  which  possesses  nothing  but 
sand  and  wind.  In  that  particular  part  of  the  State  live  stock  does  not 
nourish.  At  the  college  we  undertook  some  experiments  to  find  out  why  the 
live  slock  does  not  flourish  and  we  came  to  cei-tain  conclusions.  The  station 
went  up  in  that  country  where  a  silo  was  unknown  and  built  a  silo,  and  I  am 
here  to  say  that  the  results  of  the  demonstration  were  extremely  satisfactory, 
financially,  to  at  least  three  counties  in  the  State  of  Michigan.  On  the  station 
farm  we  do  not  consider  it  beneath  our  dignity  to  carry  on  considerable  demon- 
stration work.  For  instance,  in  the  matter  of  legumes,  in  the  matter  of  seed 
selection,  we  like  to  demonstrate  on  the  station  farm,  because  it  is  close  at  hand, 
\k-hat  our  station  has  done  and  what  other  stations  are  doing  and  have  done  in 
this  matter :  but  we  keep  this  work  entirely  divorced  from  the  experiment- 
station  work. 

W.  II.  Jordan,  of  New  York.  I  Itelieve  I  fathered  this  suitject  which  is  before 
you  by  ]>roposing  it  at  the  last  meeting,  and  your  discussion  has  taken  some- 
what the  turn  I  expected  it  would.  I  have  heard  a  definition  here  from 
Professor  Corbett  of  what  is  demonstration  work.  Now.  I  expect  we  will  have 
to  give  an  arbitrary  definition  to  that.  Possibly  I  can  illustrate  what  I  mean. 
Some  years  ago  the  problem  of  red  spot  in  cheese  came  up  to  us  in  the  State  of 
New  York,  and  we  had  first  to  determine  what  red  spot  is.  That  was  laboratory 
investigation.  After  determining  the  nature  of  the  trouble,  then  we  bad  before 
us  the  additional  problem  of  how  to  get  rid  of  the  trouble,  or  control  the  trouble 
in  the  factories.  We  continued  our  work  until  we  believed  we  had  a  method, 
and  then  went  into  the  factories.  To  do  what?  To  demonstrate  the  applicability 
of  the  method  to  connnercial  conditions.  Now,  according  to  Pi'ofessor  Corbett, 
that  would  be  experimental  work,  because  that  was  the  last  step  in  our  solution 
of  the  problem.  His  definition,  however,  of  demonstration  would  be  this,  I 
suppose,  that  after  having  taken  the  last  step  in  a  few  factories,  and  showing 
the  applicability  of  the  method,  if  we  were  then  to  distribute  ourselves  to  the 
various  portions  of  the  State  and  repeat  that  whii-h  we  knew  would  happen,  in 
a  merely  educational  way,  that  that  alone  is  demonstration  work.  Now,  I  did 
not  have  that  restricted  definition  in  nnnd  when  I  propo.sed  the  problem. 
Demonstration  work  seems  to  me,  as  I  suggested  the  problem,  that  last  step  of 
demonstrating  in  some  form  the  final  relation  of  a  theory  or  a  process  to  prac- 
tice. I'ossibly  that  had  better  be  included  in  experimental  work,  and  let  demon- 
stration work  cover  merely  that  which  is  extension  work  or  educational  work. 
That  is  for  us  to  determine.  But  tli(^  larger  question  which  comes  up  to  me  is 
not  how  we  shall  define  demonstration  work,  but  where  the  limits  of  experiment 
station  work  shall  be.  That  is  the  larger  problem  with  us  in  New  York.  And 
the  way  in  which  we  settle  that  (piestion  will  be  determined.  I  suspect,  to  some 
extent  by  the  i)lace  that  the  matter  of  expediency  has  in  our  minds.  Now, 
academically  sjjcaking.  I  hold  that  the  projier  function  of  the  experiment  station 
ceases  wlien  we  have  shown  in  a  suHiciently  extensive  and  practical  manner,  so 
as  to  leave  no  (piestion.  that  our  theory  or  our  method  is  applicable  to  practice 
in  a  profitable  way — or  an  uni)rofitable  way.  as  the  matter  may  be  determined — 
;ind  when  we  go  beyond  that  we  have  stepped  into  the  educational  field,  the 
field  of  merely  teaching  that  which  i;?  known.     Of  course  the  experiment  station 
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men  have  been  nnnhle.  by  force  of  oirenmstances,  to  keep  out  of  that  field.  I 
suspect;  for  I  supi)osc  that  yuu  all  have  the  same  experience  that  I  have,  that 
every  known  pn>i»lem  and  (luestion  under  the  sun  comes  up  to  the  station  in  the 
form  of  corresi>ondence.  I  had  a  young  man  write  me  the  other  day  not  long 
ago  saying.  "  I  have  purchased  a  farm  " — and  whether  he  had  married  a  wife 
he  did  not  say ;  I  hope  he  had  if  he  was  a  good  man — "  and  I  wish  you  would 
tell  me  the  most  profitable  method  of  managing  that  farm;  in  other  words,  the 
crops  I  can  raise,  and  the  method  of  managing  it  that  would  give  me  the  most 
money."  A  physician,  who  wished  to  expend  some  of  his  money  made  in  prac- 
ticing as  a  physician  in  playing  with  a  farm,  wrote  saying  that  he  had  a  farm 
in  a  certain  portion  of  the  State,  equipped  in  a  certain  way.  with  so  nuich 
stock  and  so  many  trees  and  so  many  hogs,  and  this.  that,  and  the  other,  and 
that  the  farm  was  laid  out  in  this,  that,  and  the  other  way.  "  Now."  he  said, 
"  I  propose  to  make  a  certain  amount  of  cider,  and  do  a  certain  amount  in  dairy- 
ing, and  in  certain  other  lines ;"  and  he  made  a  table  in  which  he  tabulated  the 
lines  of  work  which  he  would  carry  on ;  and  on  one  side  he  wished  me  to  put 
down  what  it  would  cost  him  to  do  that  work,  and  on  the  other  side  what  he 
would  get  out  of  it. 

Now,  with  that  sort  of  thing  coming  up  to  us  and  an  expectant  and  anxiims 
public,  we  may  be  pardoned.  I  suspect,  if  we  overstep  sometimes  the  proper 
lines  of  experiment-station  work ;  but  I  believe  we  ought,  because  of  the  great 
problems  that  are  pressing  up  against  us.  because  of  the  limitations  we  all  feel 
when  we  go  before  the  public,  because  we  know  that  our  ignorance  is  a  natural 
handicap  to  us  in  attempting  to  provide  for  the  farmers — I  believe  we  ought, 
to  the  very  last  degree  of  safety — to  withhold  the  work  of  the  station  to  inves- 
tigating facts  and  showing  that  applicability,  and  leaving  (he  extension  work — 
what  our  friend  Corbett  would  call  the  demonstration  work — to  the  extension 
work  of  the  university  and  the  college.  That  is  my  policy,  and  I  am  going  to 
hold  to  it  as  strongly  as  possible  and  leave  to  Cornell,  possibly  at  the  expense 
of  the  popularity  of  the  Geneva  institution,  the  extension  work. 

C.  D.  Smith.  I  want  to  call  attention  to  one  danger  in  this  extension  work, 
too,  and  that  is  this :  We  did  a  good  thing  for  a  township  down  near  Detroit. 
But  go  to,  now !  Every  other  township  in  that  section  of  the  State  insisted 
that  the  next  year  we  should  come  over  in  their  section  and  do  likewise.  And 
up  in  "The  Thumb"  of  Michigan  the  station  is  now  unpopular,  because  we  do 
not  come  up  there  and  buy  a  farm  and  make  demonstration  experiments.  For 
that  reason  I  agree  with  Director  Jordan  in  regard  to  the  colleges  and  insist 
that  no  money  of  the  funds  appropriated  for  the  work  of  the  station  shall  be 
used  in  the  demonstration  work.  But  the  trouble  with  us,  connected  with  the 
colleges,  is  that  although  we  draw  but  one  salary,  we  are  expected  to  perform 
various  functions,  and  our  division  ceases  to  be  as  clear  as  it  ought  to  be.  per- 
haps, because  of  the  fact  that  we  have  to  do  two  classes  of  work,  being  supplied 
with  two  different  funds.  But  there  is  this  danger,  of  unpopularity  growing  out 
of  this  work  as  well  as  popularity. 

C.  E.  Thorne.  I  wish  to  make  it  plain  that  we  regaixl  our  three  or  four  test 
farms  as  adjuncts  to  our  resources  for  scientific  investigation  and  not  as  dem- 
onstration farms,  but  that  this  work  which  is  being  extended  over  the  State 
through  our  department  of  cooperative  experiments  is  in  no  sense  scientific 
investigation,  but  that  it  is  carrying  to  the  townships  a  demonstration  of  the 
results  of  work  which  has  been  worked  out  at  the  main  station  or  at  these  test 
farms.  I  would  not  know  how  to  organize  a  demonstration  of  the  effect  of  the 
use  of  fertilizers  of  two  different  compositions  on  a  soil — or  of  one  composition — • 
if  I  did  not  lay  off  alongside  of  the  tract  which  was  to  be  treated  with  this 
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fertilizer  another  tract  to  receive  the  treatment  usual  in  that  vicinity.  I  do 
not  call  that  a  scientific  experiment  or  a  method  of  scientific  research;  I  do 
call  it  a  demonstration.  That  is  where  we  may  differ  as  to  definitions.  We 
have  done  the  same  work  in  the  orchard.  As  ii  pertinent  example,  our  horti- 
culturists at  the  beginning  of  the  nineties  went  down  into  southern  Ohio  and 
persuadetl  a  large  apple  grower  to  spray  a  part  of  his  orchard  with  the  then 
new  Bordeaux  mixture.  He  was  unwilling  to  lislc  his  whole  orchard,  and  he 
sprayed  al)()ut  a  third  of  it.  and  the  contrast  between  the  two  portions  was 
such  that  it  figured  out  to  him  .$.500  that  first  season,  and  he  has  been  an  enthu- 
siastic si)rayer  from  that  day  to  this,  reporting  his  annual  profit  from  spray- 
ing at  $1,.jOO  to  .$2,000  a  year.  He  only  became  convinced  through  seeing  along- 
side of  his  unsprayed  trees  the  trees  that  had  been  sprayed  under  our  direction. 
That  was  in  no  sense  a  scientific  investigation.  We  certainly  induced  him  to 
make  what  he  might  have  called  an  experiment,  but  which  was  to  us  simply  a 
demonstration  of  what  we  expected  to  be  the  outcome,  and  which  was  the  out- 
come of  his  work. 

Now,  we  expect  to  make  each  of  the  thousands  of  farms  which  we  hope  will 
take  up  this  work  which  is  being  carried  on  l)y  our  department  of  cooperative 
experiments — a  department  which  is  supported  entirely  from  State  appropria- 
tions for  that  specific  purpose  and  not  at  all  from  the  Hatch  fund — a  point  of 
demonstration,  and  a  point,  we  hope,  of  education  to  the  people  around  it:  and 
to  a  certain  extent  we  hope  tliat  these  people  will  become  experimenters.  We 
hope  that  because  no  man  can  make  progress  in  agriculture  in  our  day  unless 
he  is  more  or  less  of  an  experimentei' — I  want  to  use  another  term :  unless  he 
has  more  or  less  of  the  spirit  of  scientific  research — and  we  hope  he  will  take  up 
that  work  and  carry  it  forward.  But  the  work  which  he  may  do  is  a  work  of 
demonstration  to  himself  and  his  neighbors  of  principles  which  we  have  previ- 
ously worked  out  at  the  experiment  station  in  connection  with  these  adjunct 
farms. 

C.  G.  Hopkins.  We  hardly  feel  that  we  can  separate  experiment  from  demon- 
stration. I  might  say  that  if  we  go  out  on  a  certain  area,  and  take  40  acres  of 
corn,  or  a  40-acre  tract  of  land,  no  matter  if  we  have  in  mind  simply  exijeriment 
and  discovery — which  we  never  do  have  in  mind — that  becomes  a  demonstration 
to  all  the  people  in  that  section.  We  do  not  separate  it  and  do  not  want  to 
separate  it.  We  feel  that  it  is  more  economical  to  do  the  two  things  at  once, 
and  we  do  some  things  100  or  200  miles  away  from  the  university  that  we 
l)()ssibly  could  do  at  the  university  in  order  not  only  to  discover  truth,  but  to 
demonstrate  it  to  the  people  of  that  section. 

Furthermore,  while  I  can  not  quote  exactly  the  language  of  the  Hatch  Act,  I 
believe  our  State  law  is  copied  in  part  from  it,  and  I  know  our  State  act  says 
'•  for  discovery  and  dissemination ;  "  and  we  take  any  means  of  dissemination. 
If  the  best  means  of  disseminating  a  truth  is  to  go  right  in  the  field  and  demon- 
strate it  and  teach  it  to  the  people  of  tlmt  section,  we  use  (mr  State  funds  for 
that  just  as  freely  as  we  do  for  experiments  in  the  laboratory  :  and  I  believe  we 
use  the  United  States  funds  just  as  freely.  I  will  not  state  this  positively,  but  I 
believe  the  Hatch  Act  says  "  dissemination  "  as  well  as  "  discovery." 

W.  H.  Jordan,  I  just  want  to  say  another  word.  I  get  troubled  sometimes 
over  what  I  might  speak  of  as  the  responsibilities  of  the  institution  I  am  in 
charge  of.  And  I  have  had  quite  a  good  many  arguments  with  my  friends  and 
colaborers  in  my  State  over  what  its  resiionsibilities  are  for  education  or  in 
the  way  of  dissemination.  It  seems  to  nie  entirely  clear  that  the  function  of 
the  station  is.  first,  to  find  out  things,  and  then  to  see  that  they  are  properly 
pl.-iced  before  the  public.  But  what  constitutes  i)roi)erIy  i)lacing  them  before  the 
public?     There  is  where  the  ditticulty  comes.     I  sometimes  have  troubles  with 
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tho  niPinbors  of  my  board  of  control,  like  tlio  rest  of  you.  I  had  with  one  of 
them  the  otlier  (hiy.  not  a  trouble,  but  a  discussion.  I  used  this  illustration  of 
red  spot  in  ehee.se  witli  him.  I  said:  "  It  seems  to  me  that  wlien  we  have  soue 
into  factories  to  see  we  are  right,  and  have  demonstrated  tlie  appliiability  of 
the  method  we  proposed,  and  tlien  have  phieed  that  in  simjvle  terms,  as  we  try 
to  in  our  popular  bulletins  or  leaflets,  before  every  cheesemaker  in  the  State 
of  New  Y(n-k.  we  have  done  our  duty."  Hut  his  answer  was :  "  The  cheese- 
maker  will  not  read  your  bulletin,  and  unless  you  go  right  under  his  nose,  where 
he  may  see  it.  it  will  not  become  elTective  in  his  case." 

Now,  where  is  my  responsibility?  Am  I  responsible  for  the  inertia,  for  the 
lack  of  alertness,  for  the  stupidity  of  that  manV  What  is  my  duty— to  go  all 
over  the  State,  in  every  corner,  and  to  pl.ace  undt>r  the  nose  of  every  man  a 
demonstratiou,  or  have  I  done  my  duty  by  him  when  I  have  made  it  possible  for 
him,  with  ordinary  alertness,  with  ordinary  intelligence,  and  a  l)usiness  mind 
and  impulses,  to  get  hold  of  the  whole  thing?  Why.  gentlemen,  if  we  accept  the 
proposition  that  we  are  resjwnsible  for  these  inert  fellows,  where  will  our  dem- 
onstrations end,  and  where  is  the  fund?  I  know  that  Illinois  has  the  biggest 
one  in  the  United  States.  I  do  not  mean  that  she  shall  have  for  a  great  while. 
Now.  that  is  the  itrojuisition — where  is  the  limit  of  responsibility?  I  am  not 
taking  sides  on  this,  but  I  am  placing  before  you  what  you  all  understand  and 
appreciate  as  clearly  as  I  do,  I  have  no  doubt,  in  regard  to  the  situation.  What 
shall  our  answer  be?  The  best  we  can  do,  we  can  not  get  to  a  whole  lot  of  men. 
We  may  place  demonstration  work  in  every  county  of  the  State  where  we  are, 
and  in  several  places  in  each  county,  ami  there  will  be  a  very  large  percentage 
of  the  farmers  who  will  not  see  that  demonstration  work  any  more  than  they 
will  read  the  bulletins. 

H.  J.  Whkeler.  of  Rhode  Island.  If  1  understand  it.  there  is  no  authority 
at  all  in  the  Hatch  Act  for  disseminating  anything  in  the  line  of  agricidtural 
information  which  has  not  been  ascertained  by  investigation.  1  am  very  sure 
we  have  all  been  warned  that  not  a  cent  of  that  money  can  legitimately, 
according  to  the  strict  interpretation  of  the  Hatch  Act.  be  used  for  anything  in 
the  line  of  demonstration  work  or  in  tabidating  the  results  of  material  already 
known,  but  for  publishing  and  disseminating  what  the  individual  stations  may 
ascertain  by  experiments. 

In  our  State  we  have  had  this  under  consideration.  After  something  seems 
to  have  been  settled  on  the  station  farm  under  our  own  conditions,  the  next 
thing  is  to  ascertain  by  experiments  whether  the  rest  of  the  State  is  in  the  same 
condition  or  not,  or  whether  this  is  generally  applicable  or  not,  and  we  do  that 
by  going  into  each  county  and  selecting  a  number  of  representative  fields  and 
trying  the  matter  there.  When  we  have  ascertained  by  experiment  that  the 
condition  in  each  county  is  essentially  that  which  we  have  found  at  our  station 
the  matter  is  then  turned  over  to  the  extension  department  of  the  college,  and  it 
was  my  pleasure  to  propose  the  first  raid  on  the  State  treasury  to  get  money 
enough  for  such  a  demonstratiou  department  in  the  winter  of  1892-93,  and  we 
now  have  such  a  demonstration  department.  After  we  have  found  out  to  our 
satisfaction  that  a  certain  thing  is  helpful,  then  the  demonstration  department 
of  the  college  takes  it  up  and  prosecutes  it  in  an  educational  way,  and  that  is 
demonstration. 

T.  F.  Hunt,  of  New  York.  I  want  to  insist  that  the  questions  which  farmers 
ask  regarding  how  to  manage  their  farms  are  perfectly  proper.  When  a  man 
writes  to  a  station  for  some  information  on  the  principles  of  fertilizers  his 
questions  are  answered  willingly,  because  you  have  a  bulletin  on  the  principles 
of  fertilizers  which  you  can  send  to  him.  The  only  reason  you  may  not  answer 
questions  regarding  farm  management  is  either  you  have  not  the  information 


180 

or  because  it  is  too  iimch  trouble  to  work  out  tbe  problems.  A  question  In 
econoiiiics  is  asked,  and  economics  is  Just  as  important,  iuid  it  oufrbt  to  havo 
just  as  much  of  the  attention  of  the  ajiricultural  colleges,  as  chemistry,  botany, 
physics,  or  any  other  science.  The  only  troul)le  is  that  we  know  so  little  about 
it  and  give  so  little  attention  to  it. 

W.  H.  Jordan.  I  used  those  examples  merely  to  illustrate  the  difficult  things 
that  come  to  us.  not  to  make  fun  of  the  farmer.  I  Itelieve  it  to  be  true,  never- 
theless, that  such  a  question,  for  instance,  as  the  first  one  I  referred  to,  is  an 
absolutely  unanswerable  question,  because  it  is  beyond  the  power  and  wisdom 
of  any  station  director  or  any  station  employee  to  pick  out  business  methods 
and  the  business  course  for  anybody. 

I  commend  what  Professor  Hunt  said  of  the  importance  of  the  study  of  eco- 
nomics, and  that  we  have  very  serious  limitations  in  answering  such  questions, 
which  we  ought  not  to  have  very  long. 

H.  J.  Wheeler.  When  such  general  questions  come  in  it  seems  to  me  that 
they  should,  so  far  as  possible,  be  turned  over  to  the  demonstration  department 
of  the  college  to  answer.  I  do  not  believe  in  turning  the  farmer  down.  It  is 
the  business  of  the  college,  and  it  should  be  the  business  of  every  college  con- 
nected with  these  stations  to  have  a  demonstration  department.  Now,  it  is  an 
unfortunate  fact,  perhaps,  that  the  demonstration  departments  in  all  these 
colleges  are  not  yet  capable  of  answering  all  the  questions  that  come  in ;  and 
perhaps  the  stations  are  still  answering  some  of  them.  The  point  I  want  to 
make  is  that  just  as  fast  as  it  is  possible,  and  the  right  men  are  provided  in  the 
demonstration  departments  to  answer  these  questions,  all  such  (piestions  should 
be  diverted  to  that  department,  so  as  to  leave  the  research  end  to  its  legitimate 
work. 

C.  G.  Hopkins.  I  would  like  to  raise  the  question  whether  the  man  who  has 
discovered  the  facts  and  has  them  all  in  his  hand  had  not  better  be  a  member 
of  that  other  department,  because  he  is  best  able  to  answer? 

W.  J.  Spillman.  of  the  V.  S.  Department  of  Agriculture.  This  is  a  subject 
which  is  very  vital  and  intensely  interesting  to  me.  In  the  first  place,  I  want 
to  object  to  the  use  of  the  term  "  demonstration  farm  "  for  the  demonstration 
station.  A  farm  and  an  experiment  station  or  a  demonstration  station  and  a 
demonstration  farm  are  wholly  different  things.  A  farm  is  a  business  propo- 
sition. A  station  is  a  place  for  demonstrating  or  for  experimenting,  as  I  under- 
stand it. 

I  like  Doctor  Wheeler's  suggestion  that  demonstration  work  be  taken  up 
seriously  by  the  college,  and  that  it  belongs  in  the  college  rather  than  in  the 
station  ;  and  yet  the  station  men  belong  there  a  part  of  their  time.  There  are 
many  things  they  know  better  than  anyone  else.  Without  encroaching  too 
much  on  their  time,  we  ought  to  utilize  their  knowledge. 

The  necessity  for  demonstration  work  may  be  illustrated  as  follows :  Here 
are  certain  things  which  Director  Thorne  shows  to  be  true  with  respect  to  fer- 
tilizers on  a  certain  type  of  soils  and  with  certain  crops.  Farmei's  in  distant 
parts  of  the  State  do  not  get  a  chance  to  see  these  results.  Many  of  them  do 
not  even  read  the  bulletins  giving  the  results.  Generally  speaking,  the  farmer 
is  not  in  the  habit  of  getting  his  information  by  reading.  Now  it  is  legitimate, 
if  we  have  the  fimds  and  the  men,  to  establish  a  station  \\iiere  w(>  can  carry  on 
a  demonstration  of  that  which  has  been  shown  to  be  true.  But  we  must  not 
confuse  demonstrations  of  this  character  with  demonstration  farms,  such  as 
those  we  are  conducting  in  conjunction  with  some  of  the  southern  stations. 
Now,  a  farm  is  a  business  proi)ositi(>n.  Our  demonstration  farms  are  farms 
which  are  being  nni  for  the  i)ur])osc  of  making  so  much  money  that  they  will 
attract  public  attention.     They  are  not  stations;  they  arc  not  plats;  they  are 
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farms.  On  one  of  tlu'so  f.-inns  wo  aro  iiiakiiijr  a  net  profit  of  $75  an  aero.  Tho 
iiuin  who  owns  the  farm  is  doins  that.  Professor  Dugpir  will  tell  you  that 
that  farm  has  made  an  impression  on  the  community  in  wliich  it  is  located;  and 
it  is  chaugiuR  farm  jtractice  there  in  a  remarkable  manner.  So  I  want  to 
enforce  that  difference  l)etween  a  demonstration  farm  and  a  demonstration 
station  or  demonstration  plat. 

I  wish  that  I  had  time  to  give  you  the  reason  we  have  develoi)ed  certain  types 
of  farminj;  in  the  South.  That  will  fiet  to  you  throuf^h  th«'  retrular  channels, 
sometime.  On  the  particular  farm  referred  to  ho;;s  are  raised  on  alfalfa.  Itut  the 
rule  is  to  feed  the  hofrs  1  to  -  per  c«'nt  of  his  live  weight  in  corn  i)er  day.  When 
tile  alfalfa  is  at  its  best  the  hog  receives  1  per  cent  of  his  weight  in  t-orn  a  day  ; 
hut  if  the  air.iH'a  pasture  runs  low.  it  is  1'  per  <-eut.  The  hogs  are  ready  for  the 
S(mtliern  market  almost  any  time,  but  for  the  Cliirago  market  they  would  need  a 
little  fattennig  period  later.  They  are  iimducing  the  iiogs  at  not  over  2  cents  per 
jMnuid,  and  tlu-y  sell  them  at  '>  leiits.  With  corn  at  sn  cents  a  i)usliel,  they  made 
$7;")  an  acre  for  the  alfalfa.  That  is  a  demonstration  farm  for  which  I'rofessor 
Duggar  and  M.  A.  Crosby  of  my  othce  and  myself  are  responsible. 

I  believe  that  it  was  Director  Jordan  who  spoke  about  tln'  advisability  of  a 
man  assuming  the  responsibility  of  advising  regarding  tlu'  business  mauagt'ment 
of  a  farm.  I  .iust  want  to  offer  this  suggestion  in  that  conuecti(»n,  and  one  or 
two  of  my  colleagues  in  the  Department  have  made  the  same  suggestion.  I 
should  hesitate  to  prescribe  medicine  for  a  sick  man.  but  1  know  people  who 
would  not:  people  who  have  paid  particidar  attention  to  that  thing,  and  make 
it  their  business.  Most  experiment  station  men  have  not  matle  a  special  study 
of  the  liusine.ss  side  of  farming,  and  perhaps  they  should  not;  because  we  need 
scmie  men  who  are  going  to  dig  deep  into  nature  and  learn  new  facts,  and  a 
man  who  is  busy  and  loading  himself  \\\)  with  the  responsibilities  of  the  business 
management  of  farms  is  going  to  find  his  investigational  work  seriously  inter- 
fered with ;  but  it  is  possible  for  a  man  to  devote  himself  to  the  business  man- 
agement of  farms,  and  you  will  find  that  there  are  principles  involved  there, 
just  as  there  are  in  the  application  of  fertilizers.  There  are  principles  involved 
in  the  business  management  of  the  farm  which  a  few  yeai's"  study  will  develoji, 
so  that  a  man  will,  if  he  devotes  his  time  to  it,  be  able  to  outline  a  cropping 
system  for  the  farmer.  To  do  that  a  man  must  study  ;  a  man  nuist  tirst  become 
familiar  with  the  types  of  farming  that  have  proven  particularly  successful  in  a 
given  section  of  the  country.  That  can  be  done  and  is  being  done.  When  we 
have  learned  that,  we  find  that  the  principles  are  comparatively  simple.  We 
find,  too,  that  the  farmer,  the  man  who  is  making  a  preeminent  success,  who  is 
getting  rich  off  of  a  small  farm,  is  almost  invariably  a  book  farmer.  I  have 
not  found  a  single  exception  to  that  yet.  But  the  converse  of  that  is  not  true. 
I  have  found  some  book  farmers  who  are  not  getting  rich  on  their  farms.  By 
book  farmers  I  mean  they  are  men  who  understand  a  good  deal  of  the  science  of 
agriculture,  and  are  making  use  of  that  science  in  their  work. 

Now,  the  otfice  of  farm  management  burdens  itself  with  the  business  side 
of  farming.  We  have  found  in  our  study  of  farms  and  farmers  that  one  of 
the  most  important  phases  of  the  business  management  of  the  farm  is  the 
understanding  and  application  of  scientific  principles  in  the  production  of 
crops,  in  the  handling  of  soil,  and  in  the  feeding  and  management  of  live 
stock.  We  are  making  an  attempt-  to  compel  the  farmer  to  adopt  scientific 
principles.  The  results  you  men  are  securing  in  your  investigations  in  the 
experiment  stations  we  are  trying  to  force  the  farmer  to  adopt  in  his  work. 
Now,  we  find  through  the  country,  in  some  sections  much  more  than  others, 
that  there  are  farmers  who  have  adopted  the  results  of  your  studies,  and 
have  worked  out  that  important  problem,  fully  as  difficult  in  many  cases  as 
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your  work  in  discovering  it  was.  of  how  to  tal^o  advantage  of  that  knowledge 
and  to  make  money  from  it  on  the  farm.  Take  Mr.  Detrick,  for  instance, 
about  whom  so  much  has  been  written.  There  was  a  man  who  had  worked 
out  the  important  problem  of  how  to  utilize  scientitic  knowledge  on  the  farm  ; 
and  I  confess  that  I  learned  more  from  that  man  in  one  day  about  the  applica- 
tion of  scientific  principles  in  farming,  and  the  business  features  of  farming, 
than  I  had  learned  in  two  years  previously.  His  was  a  phenomenal  case;  but 
his  was  not  the  only  one. 

Although  a  few  years  ago  I  felt  that  it  was  hardly  fair  to  suy  that  there 
was  such  a  thing  as  agricultural  science,  I  am  now  prepared  to  say  that  there 
is  such  a  thing  as  agricultural  science,  and  to  defend  that  ojiiiiion.  Now.  this 
body  of  knowledge  has  been  gathered  from  two  sources.  One  is  the  work  that 
has  been  done  by  experiment  station  men.  A  large  body  of  knowledge  has 
been  obtained  by  careful  scientific  impiiry,  and  a  good  deal  of  it  is  classified, 
arranged,  and  usable.  On  the  other  hand,  we  sometimes  overlook  the  fact 
that  every  farm  is  an  experiment  station,  though  an  experiment  station  is 
not  and  should  not  be  a  farm.  But  the  farm  must  be  an  experiment  station. 
And  every  farmer  in  America  is  an  experiment  station  man  and  is  investi- 
gating. It  is  true  that  he  is  hewing  wood  with  a  dull  ax  frequently,  and  he 
is  sawing  with  a  broken-toothed  saw ;  but  he  gets  bis  log  sawed  in  two 
sometimes. 

Now,  no  small  part  of  this  thing  we  call  agricultural  science  comes  fi'om  the 
gathering  up  and  sifting  of  the  experience  of  the  farmer.  And  now  I  want 
to  say  this.  Some  of  you  experiment  station  men  may  differ  with  me  here. 
But  you  let  me  study  cai-efully  the  work  of  one  hundred  farmers,  and  let  me 
draw  my  own  conclusions  from  their  experience.  I  would  like  to  have  their 
conclusions,  too,  although  I  usually  do  not  care  very  much  for  them.  Still, 
I  like  to  get  them,  because  they  are  frequently  exceedingly  suggestive  and 
quite  frequently  correct. 

You  let  me  draw  my  conclusions  from  the  experience  of  100  men — if  I  can 
get  the  facts  of  their  experience — and  I  will  come  pretty  near  getting  the 
theory  from  their  experiences,  whether  they  had  any  idea  of  carrying  on 
experiments  or  not. 

I  have  found  a  number  of  farmers  who,  in  the  handling  of  barnyard  manure, 
used  enough  absorbent  to  hold  all  the  liquid  along  with  the  solid,  and  who 
have  developed  a  system  by  which  they  carry  the  manure  to  the  field  and 
spread  the  manure  as  soon  as  it  is  made — every  day  or  every  two  days.  Now, 
the  farmer  has  not  carried  on  any  scientific  investigation  to  find  out  whether 
by  that  practice  he  loses  a  lot  of  plant  food,  and  he  does  not  know;  but, 
gentlemen,  the  farmers  who  are  doing  tliat  are  producing  the  largest  crops  of 
any  men  in  the  United  States. 

Now,  I  contend  that  the  fact  that  the  men  who  were  doing  that,  and  without 
the  use  of  any  conunercial  fertilizers,  are  sometimes  producing  crops  three  times 
as  large  as  we  expect  a  good  farmer  to  ])ro(luce.  ju'oves  that  that  i)ractice  is 
perhaps  the  best  i)ractice.  whei-e  it  is  feasil>le;  and  I  have  drawn  that  con- 
clusion from  the  i»i'actice  of  those  fanners.  I  may  he  wrong  in  that,  biit  I 
have  done  it ;  and  1  claim  that  we  have  gotten  a  large  part  of  this  thing  we 
call  agricultural  science  from  a  study  of  farm  practice.  By  the  way,  we 
adopted  at  one  time,  and  decided  to  call  the  otHce  whic-h  I  represent  by  the 
name  of  the  office  of  farm  practice;  at  the  present  time  the  major  jtart  of  the 
work  of  that  office  is  the  study  of  farm  practice.  That  study  is  not  a  super- 
ficial study,  but  it  is  a  serious  attenq)t  to  formulate  important  principles  from 
the  experience  of  faiiueis.  In  most  cases  each  man  takes  up  the  study  of  a 
single  phase  of  farming.     In  some  cases  the  field  of  study  is  more  general. 


183 

For  instanco,  one  of  oiu-  men  this  past  season  has  been  stiidyinR  the  cropping 
systems  in  voyiie  in  certain  i)arts  of  the  coiuitry.  He  tinds  that  there  are  cer- 
tain farms  wliidi  are  preeminently  successful,  making  hirge  sums  of  money, 
and  he  gives  especial  attention  to  the  cropping  systt'ms  on  those  farms,  and 
the  methods  use<l  for  maintaining  the  fertility  of  the  soil.  As  a  result  of  such 
study  we  are  ready  now  in  nniny  instances  to  answer  the  inijuiries  of  the 
farmer  who  writes  to  us  and  says,  "  I  am  running  a  little  dairy  farm  in  such 
and  such  a  State  and  should  like  some  advice  about  growing  feed  for  my 
cows."  First,  we  ask  him  about  his  soil,  and  get  all  the  information  it  is 
possible  to  get  from  him  about  his  conditions  and  eciuipnient  for  work.  If  we 
do  not  understand  his  conditions  we  send  a  man  to  study  the  situation.  Then, 
after  we  understand  his  conditions,  in  many  cases  we  do  not  hesitate  to  fonnu- 
late  a  cropping  system  and  tell  the  dairyman  what  to  grow,  how  much  to  grow, 
and  how  to  feed  it ;  and  we  do  that. 

Now,  I  wish  that  I  had  time  tt)  outline  to  you  in  full  the  work  of  the  othce 
of  farm  management.  I  know  there  is  an  inipiiry  in  your  minds  in  regard  to 
it,  and  1  am  anxious  to  answer  the  inquiry  as  far  as  I  can.  And  I  am  anxicms, 
too,  that  in  this  work  we  shall  be  heli>ful  to  you  people  who  are  engaged  in 
your  own  States  in  scientific  investigation.  I  want  to  say  this,  that  there  is 
one  gap  in  our  system  of  investigation  in  this  connection.  It  is  one  that  is 
being  bridged,  and  one  that  the  office  of  farm  management  is  intended  to  bridge. 
You  all  know  what  it  meant  to  teach  agriculture  before  we  had  experiment 
stations,  or  rather  you  all  know  it  did  not  mean  much  of  anything.  After 
our  experiment  stations  had  been  running  five  years  the  teaching  of  agricul- 
ture began  to  assume  a  meaning.  That  means  that  these  experiment  stations 
have  been  gathering  facts  that  have  a  direct  relation  to  the  business  side  of 
farming.  Now  we  have  our  experiment  stations  delving  into  nature  for  facts 
and  principles,  and  getting  them.  too.  The  original  intention  was  to  get  these 
facts  and  principles  and  publish  them,  and  that  is  the  method  that  has  gener- 
ally been  adopted.  We  have  found,  as  we  might  perhaps  have  reasoned  out 
would  be  the  case,  that  most  of  the  farmers  do  not  get  their  information  by 
reading,  and  yet  once  in  a  while  here  and  thei'e  is  found  a  bright  farmer,  an 
educated  man,  usually  one  who  has  studietl  and  got  the  lessons  we  have  offered 
him.  The  average  farmer  has  not  done  that  at  all.  and  now  we  need  some 
means  of  bringing  our  lesson  to  the  average  farmer. 

We  must  carry  this  information  to  the  farmer  in  a  way  which  appreciates 
the  farmer's  limitations.  Here  Professor  Duggar  and  I  established  a  farm.  We 
planned  a  system  of  management  for  that  farm.  The  farmer  who  owned  it 
followed  out  the  instructions  in  a  very  accurate  manner.  He  got  results  that 
were  astonishhig.  even  to  those  of  us  who  had  planned  the  work.  We  first 
announced  a  year  ago  that  we  would  hold  a  farmers'  institute  at  this  farm. 
Unfortunately,  a  slow  train  prevented  me  from  getting  to  the  institute,  but  Pro- 
fessor Duggar  was  there,  and  there  were  a  thousand  farmers  at  that  institute. 
The  crowd  could  not  be  handled,  it  was  so  big.  This  summer  we  held  another 
institute  on  this  farm,  and  instead  of  announcing  the  fact  publicly  we  sent  out 
150  invitations  to  selected  farmers,  and  all  responded.  The  meeting  was  held 
in  a  beautiful  grove  on  the  farm,  where  from  the  platform  we  could  see  the 
hogs  in  the  alfalfa  field.  Between  us  and  that  field  the  owner  of  the  farm 
was  building  a  hay  barn.  Formerly  he  had  bought  his  hay  from  Ohio  and 
Indiana  and  Illinois.  Now  he  was  raising  more  hay  than  he  had  ever  raised. 
In  my  presence  a  local  farmer  offered  him  .$20  a  ton  for  some  of  that  hay. 
He  would  not  sell  it,  becavise  he  would  simply  have  to  buy  more. 

Those  farmers  sat  with  their  mouths  open  for  two  hours  and  listened  to  the 
discussions  of  the  experience  on  that  farm.    That  was  a  farm,  and  not  demon- 
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Rtration  plats;  and  I  helieve  that  as  the  result  of  that  little  farm  there  will 
lie  many  thousands  of  acres  of  alfalfa  sown  in  that  neighborhood.  The  danger 
is  that  we  may  overencourage  the  industry.  That  is  a  single-crop  country, 
and  whenever  the  farmers  cut  loose  from  cotton  the  tendency  always  is  for 
them  to  rush  pellmell  into  something  else  and  to  overdo  it.  I  am  using  this 
as  an  illustration  of  the  value  of  a  means  of  getting  our  illustrations  before 
the  farmer.  What  did  we  do  on  that  farm?  Professor  Duggar  and  Professor 
Kicheson — the  farm  is  located  right  by  the  side  of  the  Canebrake  Experiment 
Station — had  shown  previously  that  alfalfa  would  grow  on  that  black  waxy 
soil  beautifully.  We  just  went  outside  of  the  exi)eriment  station  fence  to 
show  the  farmer  how  to  make  money  out  of  the  experiment,  and  although 
they  had  been  watching  that  alfalfa  grow  there  for  a  long  time  it  was  only 
after  we  had  demonstrated  that  there  was  money  in  alfalfa,  and  showed  them 
how  to  get  it  out,  that  they  did  anything  with  it  themselves.  Now  thousands  of 
acres  of  alfalfa  are  being  sown.  That  Is  only  one  illustration.  I  could  give 
you  others.  I  believe  in  this  demonstration  work.  It  is  the  work  that  is  to  fill 
the  gup  that  exists  in  our  methods  of  investigation  and  dissemination  of 
knowledge. 

C.  D.  Smith.  Do  not  let  us  forget  the  newspapers  as  a  means  of  dissemina- 
tion. If  I  were  asked  to  name  the  force  in  Michigan  that  is  ahead  of  all  others, 
I  would  hesitate  to  name  any  other  influence  before  that  of  the  rural  press ; 
and  the  cordial  relation  between  the  press  and  the  station  has  doubled  the  effi- 
ciency of  our  work. 

H.  P.  Armsby,  of  Pennsylvania.  As  I  have  listened  to  this  extremely  inter- 
esting and  stimulating  discussion  I  have  been  thinking  of  a  matter  which  is 
perhaps  a  little  aside  from  that  which  we  have  been  considering,  and  yet  is 
suggested  by  this :  In  a  certain  old  book  which  we  sometimes  read  it  is 
written,  "  Woe  unto  you  when  all  men  speak  well  of  yon."  Seriously,  I  think  I 
can  see  a  somewhat  serious  danger  before  our  experiment  stations  on  that  line. 
Some  of  us  know.  If  we  only  know  by  i-eading,  something  of  the  expectations 
that  were  formed  when  these  institutions  were  first  founded,  back  in  the  sixties, 
and  we  know  something,  also,  of  the  disappointment  which  those  expectations 
met  with  and  of  the  sort  of  "  middle  ages  "  which  ensued,  when  the  agricultural 
colleges  were  in  a  good  deal  of  disrepute,  when  they  lost  the  confidence  of  the 
farmer,  very  largely  because  he  had  been  led  to  form  exaggerated  expectations 
of  what  they  could  do  for  him.  Now,  the  experiment  stations  have  been  grad- 
ually building  up  and  securing  the  confidence  of  the  farmers  of  the  country,  and 
I  fear  we  are  coming  now  into  much  the  same  position  as  the  colleges  were  in 
originally,  where  the  farmers  expect  almost  everything  of  the  station,  and  I 
think  perhaps  some  of  our  friends  have  been  a  little  injudicious  in  what  they 
liave  said  about  the  station ;  I  think  perhaps  they  have  exaggerated  what  the 
stations  have  accomplished.  They  say  that  the  stations  are  digging  out  the 
fundamental  princijiles  of  agricultural  science  and  building  up  materials  for  the 
instruction  of  the  colleges ;  and  so  they  are.  But  it  is  easy,  I  think,  to  exag- 
gerate the  actual  contribution  that  the  agricultural  experiment  stations  have 
made  thus  far  to  agricultural  science.  I  do  not  mean  to  belittle  it.  but  it  is 
ea.sy  to  exaggerate  it  and  its  influence  on  the  farmers  of  the  country.  I  do  not 
mean  by  this  to  throw  cold  water  on  this  investigation  work  or  demonstration 
work  ;  but  I  think  we  should  bear  this  in  mind,  that  we  should  not  lead  the 
farmer  to  expect  that  the  agricultural  millenium  is  coming  in  the  near  future, 
or  has  come.  That  we  should  be  careful  not  to  foster  in  the  mind  of  the  farmer 
the  idea  that  the  agricultural  experiment  station  and  college  are  the  two 
crutches  on  which  he  is  to  make  jirogress  through  the  world.  The  one  thing,  it 
seems  to  me,  which  the  experiment  station  and  the  agricultural  college  call 


185 

upon  the  fannor  for  is.  not  loss  thought,  but  nioiv.  It  sooms  to  me  that  unless 
we  teach  him  to  think  for  himself,  to  work  out  his  own  problems,  with  our  help 
where  we  can  help  him ;  that  unless  we  set  him  to  thinking  for  himself  and 
working  out  his  own  problems  and  applying  the  principles,  we  are  not  doing  him 
the  real  service  that  we  ought  to.     I  throw  that  out  as  a  suggestion. 

W.  II.  JoRi).\N.  I  would  like  to  emphasize,  if  I  am  able  to  do  so,  what  Pro- 
fessor Armsby  has  just  said.  I  have  said  many  times  in  my  life  that  there  is 
danger  of  trying  to  do  too  nuich  for  the  farmer,  and  giving  him  a  slant  of  mind 
that  leads  him  to  think  that  ho  is  dei)endent  upon  some  other  agency  than  him- 
self for  his  success. 

To  revert  a  little  to  what  advice  we  may  give:  Not  long  since  a  group  of  g(>n- 
tlemen  interested  in  a  large  agricultural  oi)eration.  uiimely.  gentlemen  wlio 
were  producing  crops  which  they  themselves  were  canning  in  factories  owned 
by  themselves,  called  on  me  and  my  associates  for  advice.  In  the  first  place, 
they  wished  to  purchase  the  materi:ils  and  make  their  own  fertilizers.  There 
were  some  very  detinite  things  that  could  be  said  to  them  about  that.  :ind  I  s.it 
down  with  them  and  spent  an  lumr  talking  about  that  side  of  their  work.  They 
jiroposed  to  niise  large  areas  of  beans,  and  the  question  of  disease  was  a  possi- 
bility ;  and  I  sent  them  to  the  plant  pathologist  of  the  experim<Mit  station. 
They  were  having  certain  troubles  in  their  canning  operations,  and  I  sent  them 
to  the  bacteriologist.  There  were  certain  other  problems  in  their  w«trU.  :iiid  I 
sent  them  to  the  experts  of  the  station  having  knowledge  of  them.  1  believe 
that  in  doing  that  we  have  done  pretty  nearly  all  that  it  is  possible  to  do  for 
that  body  of  men.  It  still  remained  for  them  to  take  the  facts  given  by  (mr 
experts  and  coordinate  them  into  their  system  of  business,  and  I  doubt  whether 
with  any  man  you  can  go  much  further  than  that.  His  temperament,  his 
peculiar  environment,  which  y<m  nuist  study  in  great  detail  before  you  can 
advise  him  definitely,  are  factors  which  nuist  enter  into  your  calculations;  and 
even  if  you  had  a  farm  economist — and  I  wish  there  was  one  attached  to  each 
station  for  work  along  that  line — he  would  have  his  limitations  in  regard  to 
what  a  man  can  do  in  his  business. 

W.  J.  Spillman.  I  appreciate  very  fully  the  force  of  the  suggestions  that 
Professor  Armsby  and  Doctor  Jordan  have  just  made.  We  can  divide  farmers 
into  three  classes,  one  consisting  of  those  who  have  the  idea  that  the  experiment 
station  is  a  theoretical  sort  of  thing  that  has  nothing  for  him.  and  that  class 
is  pretty  numerous  in  all  parts  of  the  country.  Another  is  a  large  class,  con- 
sisting of.  those  who  never  heard  of  the  experiment  station,  and  this  class  is 
more  numerous  than  we  think.  Then  there  is  another  class  of  farmers  who 
have  a  very  exaggerated  idea  of  the  importance  of  the  station  for  them,  or 
rather  an  exaggerated  idea  of  what  the  station  can  do  for  them.  I  agree  with 
the  suggestion  that  it  is  not  well  to  encourage  too  great  expectations.  At  the 
same  time,  l)y  a  conservative  man.  who  is  a  fanii  economist,  who  has  made  a 
special  study  of  types  of  farming  and  systems  of  farm  management,  it  is  easy 
to  be  of  enormous  service  to  the  farmer.  Now.  it  is  my  judgment  that  we  can 
do  more  to  increase  our  agricultural  products  and  the  results  of  the  work  of 
the  farmer  by  giving  attention  to  the  cropping  system,  the  system  of  manage- 
ment, the  business  methods  of  the  farm,  and  improving  them,  than  we  can  in 
any  other  immediate  way. 

At  the  risk  of  trespassing  on  your  patience,  I  want  to  give  you  just  one  more 
illustration.  Down  in  Georgia  there  is  a  dairy  farm  of  135  acres  of  land,  with 
90  cows  and  the  necessary  young  stock— high-grade  cows,  some  of  them  making 
500  pounds  of  butter  a  year.  This  farm  is  owned  and  managed  by  the  cashier 
of  a  bank,  a  man  who  could  give  me  the  cost,  down  to  a  cent,  of  eveiything; 
who  kept  as  accurate  a  set  of  books  on  his  farm  as  he  did  for  the  bank.     The 
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gross  income  for  the  year  before  had  been  $41  per  acre.  His  net  income  was 
,$23  an  acre.  His  numageuient  of  his  cows  I  considered  to  l)e  ideal,  and, 
although  I  am  a  dairy  farmer,  I  was  not  able  to  think  of  any  improvements  be 
could  make  in  his  system  of  managing  his  cows.  But  I  found  that  man  util- 
izing two-thirds  of  his  land  for  four  months  in  the  year  growing  crops  for  his 
cows.  It  is  true  that  he  was  growing  phenomenally  large  crops,  but  he  was 
utilizing  only  two-thirds  of  his  land  for  four  months  of  each  year  for  growing 
feed.  On  the  other  third  he  was  growing  straw  for  i)edding.  We  have  made 
ourselves  familiar  with  the  possibilities  of  farming  in  that  section,  and  it  was 
plain  that  be  was  using  a  poor  cropping  system.  We  suggested  a  better  system. 
He  said  notliing.  He  was  a  conservative,  careful,  thinking  man.  Three  weeks 
later  we  received  a  letter  from  him  asking  us  to  outline  that  system  on  pai)er. 
This  was  done.  About  a  month  later  he  wrote  again,  saying :  "  I  have  decided 
to  adopt  the  .sy.stem  yon  have  suggested  in  full,  and  you  are  invited  to  make 
suggestions  upon  any  feature  of  my  farming  at  any  time  a  suggestion  occurs 
to  you."  He  has  that  system  now  about  half  in  operation.  The  gross  income 
has  been  raised  the  first  year  from  .$41  to  .$()7  per  acre  as  the  result  of  an  im- 
proved cropping  system. 

Now,  the  point  I  want  to  make  is  this :  That  while  there  is  danger,  and  I  real- 
ize it  as  fully  as  any  of  you,  of  getting  the  farmer  to  rely  too  much  ui)on  us, 
there  is  an  opportunity  which  is  unexcelled  of  improving  agricultural  practice 
in  this  country  by  studying  the  farmer  and  his  immediate  problems,  and  making 
recommendations  where  we  understand  the  conditions. 

We  get  letters  from  hundreds  of  farmers — we  have  gotten  as  many  as  50 
of  these  letters  in  two  days — asking  us  to  plan  cropping  systems.  To  most  of 
those  letters  we  reply.  "  We  can  not  help  you ;  we  do  not  know  your  locai  con- 
ditions." But  many  of  them  come  from  sections  where  we  do  know  the  condi- 
tions, and  when  such  is  the  case  we  give  the  information.  There  are  many  in- 
stances where  this  information  has  been  utilized  in  largely  increasing  the 
income  of  the  farm.  I  believe  it  is  possible,  by  putting  enough  men  on  work  of 
this  kind,  to  increase  very  materially  the  product  of  the  land  in  this  country, 
by  aiding  the  farmer  to  iitilize  what  you  men  have  already  discovered  and 
what  other  farmers  have  discovered.  Of  course  it  is  difficult  to  projihesy,  but 
I  think  it  is  possible  to  double  the  agricultural  products  of  this  country  by  that 
means.  Now,  it  may  be  assuming  too  much  responsilillity,  but  I  believe  we  are 
justified  in  doing  it.  H  is  true  it  calls  for  conservatism.  Ii  is  true  that  in  this 
work  we  are  advertising  your  work.  We  are  teaching  people  to  believe  great 
things  of  you,  and  we  may  be  doing  some  harm  along  with  the  good  we  do. 

W.  R.  Dodson,  of  Louisiana,  for  the  programme  committee,  reconnnended  that 
the  subject  for  discussion  by  the  next  convention  be  "Animal  nutrition,"  and 
that  the  committee  on  that  progrannne  be  H.  P.  Armsby,  C  F.  Curtiss,  and  the 
secretary. 

The  recommendation  was  api)r(>v('(l.  and  the  jirogranmie  committee  named  was 
instructed  to  select  a  second  topic. 

Thereupon  the  section  adjourned  sine  die. 
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Sik:  I  luive  the  honor  to  tninsmit  herewith,  and  to  recommend  for 
publiejition  as  Bulletin  No.  165  of  this  Office,  a  report  of  the  proceed- 
ino;s  of  the  tenth  annual  meetintr  of  the  American  Association  of 
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Respectfully,  A.  C.  True, 

Director. 
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Secretary  of  A(jr (culture. 
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COXSTITITIOX  OF  Till:  ASSOCIATION. 


Aktici.k  1. 


This  organization  shall  be  known  liy  tlie  name  of  The  American  Association  of 
Farmers'  Institute  Workers. 

Article  J  I. 

OFFICERS. 

The  oflBcers  shall  consist  of  a  president,  viee-president,  and  secretary-treasurer,  to 
be  elected  by  ballot. 

Article  HI. 

MEMBERSHIP. 

Any  active  worker  in  the  farmers'  institutes  in  the  United  States  and  Canada  may 
])ecoine  a  regular  member  of  this  association  on  payment  of  the  annual  dues,  and  is 
entitled  to  one  vote.  A  delegate  member  representing  the  State  Farmers'  Institute 
organization  shall  be  admitted  from  each  State  and  Province,  on  compliance  with 
the  by-laws,  and  shall  ])e  entitled  to  cast  live  votes  on  any  question:  Provided,  That 
tlie  annual  membershij)  dues  of  the  j)erson  shall  Ik-  $1  and  that  of  the  State  $5.  Also 
the  United  States  Department  of  Agriculture  and  the  Ottic-e  of  Experiment  Stations 
of  that  Department  shall  each  be  entitled  to  representation  in  the  association,  with 
the  full  privileges  of  delegate  membership. 

ARTICLE  IV. 


The  annual  dues  of  delegate  members  shall  be  |5  for  six  representatives  of  each 
State.     The  annual  dues  of  members  not  delegates  shall  be  $1. 

Article  V. 

TERM    OF    OFFICE. 

The  term  of  office  of  the  officers  of  this  association  shall  be  for  one  year  from  the 
1st  day  of  January  next  following  their  election,  or  until  their  successors  are  elected. 

Article  VI. 

duties  of  officers. 

The  duties  of  the  officers  of  this  association  shall  be  those  usually  performed  by 
officials  of  like  rank  in  similar  associations. 

Article  VII. 
associate  members. 

Honorary  members  of  this  organization  may  be  elected  from  time  to  time  upon  the 
presentation  of  their  names  by  some  member  of  the  association  and  upon  their  receiv- 
ing the  votes  of  at  least  two-thirds  of  the  members  present. 
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Article  VIII. 


POWER  OF  HONORARY  MEMBERS. 


Honorary  mombers  shall  be  entitled  to  sit  in  all  of  the  sessions  of  the  association 
and  to  take  jiart  in  all  discussions,  but  shall  have  no  vote. 

Article  IX. 


This  association  shall  have  power  to  make  b\'-laws  from  time  to  time  not  incon- 
sistent with  this  constitution. 

Article  X. 

executive  committee. 

There  shall  be  an  executive  committee,  consisting  of  the  president  and  the  secre- 
tary-treasurer of  this  association,  ex  officio,  and  three  other  members,  to  be  elected 
annually  by  ballot,  who  shall  meet  at  the  call  of  the  president  and  have  charge  of 
such  matters  of  business  relating  to  the  association  as  shall  be  necessary  to  attend  to 
in  the  interval  between  the  annual  meetings,  and  it  shall  be  their  duty  to  report 
such  action  as  they  may  taki'  to  the  next  regular  meeting  of  the  association. 

Article  XI. 

CHANGE   IN    CONSTITUTION. 

This  constitution  shall  not  be  changed  except  by  a  vote  of  two-thirds  of  the  mem- 
bers at  a  regular  annual  meeting  held  one  year  from  the  date  on  which  the  proposed 
alteration  or  amendment  has  been  first  presented. 


BY-LAWS. 


(1)  The  time  of  meeting  of  this  organization  shall  be  fixed  by  the  association. 

(2)  Order  of  business: 

1.  Calling  the  roll  of  membership. 

2.  Reading  of  minutes  of  previous  meeting. 

3.  Admission  of  new  members. 

4.  Reports  of  committees. 

5.  Election  of  otiicers.  • 

6.  Appointment  of  committees. 

7.  Unfinished  business. 

8.  New  business. 

9.  Adjournment. 


PROGRAMME  OF  THE  WASHINGTON  MEETING. 


Thursday,  November  9,  1905,  2  p.  m. 

1.  Addreas  of  welcome — James  Wilson,  Secretary  of   Agriculture  of  the  United 

States,  Washington,  D.  C. 

2.  Keply   to   address  of  welcome — C.  C.  James,  Deputy  Minister  of  Agriculture, 

Toronto,  Canada. 

3.  President's  address — J.  C.  Hardy,  Agricultural  College,  Miss. 

4.  Discussion  of  president's  address— George  McKerrow,  Madison,  Wis. 

5.  Roll  call  by  States  and  Provinces. 

Tm'RSDAY,   XoVEMHEH  9,   S  V.    M. 

6.  Five-minute  reports  from  the  several  States  and  Provinces.     These  reports  must 

be  written  and  handed  to  the  secretary,  and  should  contain  a  synopsis  of  the 
work  of  the  past  year  only,  including— 

{(t)  Nund)er  of  meetings  held. 

{b)  Amount  of  money  spent. 

(c)  Number  of  speakers  employed. 

{(l)  General  plan  of  campaign. 

(e)  New  lines  of  work  inaugurated  and  carried  out. 

Subjects  for  Discrssiox  at  Sccceedixc;  Sessions. 

7.  Consolidated  schools — W.  M.  Hays,  Assistant  Secretary  of  Agriculture,  Wash- 

ington, D.  C. 

8.  Institute  organization  and  methods — L.  R.  Taft,  Agricultural  College,  Mich.; 

J.  B.  Thoburn,  Guthrie,  Okla. ;  E.  E.  Kaufman,  Bismarck,  N.  Dak. 

9.  Institute  lecturers — Tait  Butler,  Raleigh,  N.  C. ;  L.  A.  Clinton,  Storrs,  Conn.; 

C.  C.  James,  Toronto,  Canada. 

10.  Cooperation  with  other  educational  agencies — F.  H.  Hall,  Aurora,  111.;  G.  A. 

Putnam,  Toronto,  Ontario;  W.  C.  Latta,  Lafayette,  Ind. 

11.  Movable  schools — J.  Hamilton,  W^ashington,  D.  C. ;  A.  L.  Martin,  Harrisburg, 

Pa. ;  J.  C.  Hardy,  Agricultural  College,  Miss. 

12.  Boys'  and  girls'  institutes — F.  H.  Rankin,  Urbana,  111.;  G.  B.  Ellis,  Columbia, 

Mo.;  E.  A.  Burnett,  Lincoln,  Nebr. 

13.  Cooperation  with  the  National  Department  of  Agriculture — F.  E.  Dawley,  Fay- 

etteville,  N.  Y. ;  W.  L.  Amoss,  College  Park,  Md. ;  K.  L.  Butterfield,  Kings- 
ton, R,  I. 
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mmm  of  farjiers'  LNSTniiE  workers. 


Afternoon  Session.  Tin  rsdav,  November  9,  1905. 

The  association  was  called  to  order  at  2  o'clock  \>.  in.,  in  the  National  Hotel, 
Washington,  D.  C,  the  vicc-jircsidcnt  of  the  association,  K.  A.  Burnett,  of  Nebraska, 
in  the  chair. 

The  .Secretary  of  Agriculture,  Hon.  James  Wilson,  was  introduced  and  delivered 
an  addre.ss  of  welcome  as  follows: 

ADDRESS  OF  THE  SECRETARY  OF  AGRICULTURE. 

L.4i)iEs  .\Ni)  ( iKxri.EMEN:  1 1  is  a  ]ilea.<ant  duty  and  a  high  jirivilege  to  come  over 
here  and  meet  you  who  are  engaged  in  this  great  educational  work,  coming  from  many 
States  and  Territories  of  the  I'nion,  and  also  our  brethren  from  Canada. 

The  growth  of  agricultural  education  in  our  day  has  become  very  marked,  and  has 
exceeded  everything  that  jireceded  it  throughout  all  the  ages  of  education  among 
mankind.  In  old  times,  when  I  was  a  boy,  I  rcmeudjer  going  to  the  old-fashionecL 
farmers'  club  that  probably  is  antecedent  to  most  of  the  efforts  that  are  being  made 
to  help  the  man  who  works  in  the  field  with  liis  coat  off,  and  there  is  the  most  won- 
derful difference  between  what  was  said  and  done  in  those  old-fashioned  farmers' 
meetings  and  what  is  being  done  now  in  our  great  educational  a.s.sociations  along 
these  lines.  We  have  not  very  much  in  our  libraries  pertaining  to  the  past.  You 
take  the  reports  of  the  Department  of  Agriculture  when  it  originated,  away  Vjack  in 
the  Patent  Office,  and  while  they  are  to  some  extent  instructive,  and  to  some  extent 
entertaining,  yet  they  are  exceedingly  different  from  anything  we  have  now,  and  if 
you  look  over  the  rejiorts  of  the  agricultural  societies  of  our  States  in  early  days,  and 
of  the  Old  World,  you  will  be  surprised  again  at  the  simplicity  of  the  subjects  dis- 
cussed, and  to  see  how  very  little  that  seemed  to  be  the  result  of  re.search  is  found 
in  that  old  literature. 

It  is  very  different  now.  AVe  are  organized  along  a  good  many  lines,  all  of  which 
it  is  not  necessary  to  enumerate,  the  work  in  which  is  for  the  benefit  of  grown  up 
farmers,  adult  people,  farmers  who  have  not  time  to  go  to  school.  Through  progres- 
sive agriculture  to-day  you  do  something  for  them  that  is  not  done  as  well  in  any 
other  way.  I  find  that  our  States  and  Territories  are  nearly  all  organized.  There  are 
farmers'  institutes  found  everywhere  in  the  land  now,  and  the  farmers'  institute  lec- 
turer goes  as  a  missionary  from  the  fountain  head  of  agricultural  information,  and 
discusses  matters  that  pertain  to  everyday  life  on  the  farm,  in  the  field,  in  the  dairy, 
and  in  the  feed  yard,  and  wherever  science  is  important  in  making  the  farm  more 
valuable.  This  was  not  done  in  the  old  days  for  the  reason  that  in  the  old  days  there 
was  no  research.  That  is  where  the  difficulty  was.  Now  we  have  several  lines  of 
research  in  most  of  the  countries  in  the  world.  There  is  no  royal  road  blocked  out 
with  regard  to  the  education  of  the  farmer  along  those  lines,  but  different  countries 
are  going  in  different  directions  in  this  regard.  Away  back  in  1862,  when  agricul- 
tural colleges  were  endowed  in  the  United  States  by  act  of  Congress,  there  was  a  new- 
departure  taken  as  regards  the  education  of  very  nearly  one-half  of  the  people. 
Forty-two  per  cent  of  the  people  in  the  old  United  States  lived  by  farming — of  all 
the  jjeople  now  under  the  American  flag  about  50  per  cent  live  ])y  farming — and 
until  late  years,  until  within  a  time  well  remembered  by  all  of  us  here,  there  had 
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]>eeri  no  svsteniatk-  effort  made  to  educate  that  half  of  our  people  in  economic  lessons, 
or  to  prepare  them  for  makinji  the  day'H  work  <ro  furtlier,  or  for  making  the  acre 
yield  more.  That  is  the  date  to  which  we  look  back  as  the  be-rinning  of  a  new  era 
"f()r  the  American  farmer.  Some  of  the  States  in  the  Union  had  organized  before  that 
time,  l)ut  a  great  impetus  was  given  then,  and  the  measure  of  success  we  have  had 
has  depended  entirelv  on  the  march  of  education,  on  the  men  in  those  several  insti- 
tutions in  our  States  and  Territories  to  do  this  work.  We  have  had  to  be  patient 
until  our  teachers  became  educated— educated  themselves;  until  the  colleges  had 
time  to  work  and  produce  a  class  of  men  who  could  give  instruction  along  these 
lines,  as  in  contradistinction  to  instruction  along  literary  lines  very  rapid  progress  is 
being  made  now. 

The  Department  of  Agriculture,  another  educational  institution,  is  here  now  in 
obedience  to  the  demands  of  the  waiting  farmers  of  the  United  States.  The  old 
Grange  was  organized  for  purposes  pertaining  to  social  life,  and  what  pertains  to  the 
best  interests  of  the  farmer  all  along  the  line,  and  brought  a  powerful  influence  to 
bear  upon  American  farm  society.  Eight  years  ago,  I  remember,  when  I  came  down 
here  to  associate  mvself  with  the  gentlemen  in  the  Department  of  Agriculture  who 
had  charge  of  this  work,  I  came  with  the  full  intention  of  doing  all  in  my  power  to 
help  strengthen  the  State  organizations  to  make  the  Department  of  Agriculture  use- 
ful to  the  State  organizations— to  make  the  Department  of  Agriculture  subservient  to 
the  best  interests  "'  -rch  and  education  within  the  several  States  and  Territories 
of  the  Union;  but  .  ''ed  at  that  time  what  was  well  known  to  others,  but  was 

comparatively  new  to  me,  l.  at  the  Department  of  Agriculture  could  not  be  developed 
and  enlarged"and  strengthened  l)y  applying  to  the  educational  institutions  of  the 
land  for  men  educated  to  do  its  work  and  carry  on  its  researches.  And  so  we  have 
found  it  necessary  to  train  men  in  the  Department,  and  to  that  end  between  five 
hundred  and  six  hundred  young  men,  mostly  graduates  of  colleges— preferably 
of  agricultural  colleges,  when  we  can  find  them— have  lieen  brought  into  the 
Department  and  given  facilities  for  instruction  along  post-graduate  lines,  and  put 
in  small  parties  under  our  trained  scientists  in  order  that  they  may  become  val- 
uable in  carrying  on  our  work.  That  i)olicy  has  been  carried  out  in  regard  to  all 
the  bureaus  of  the  Department.  Take  one  of  the  oldest— the  Weather  Bureau.  No 
institution  in  the  land  was  paying  any  attention  in  those  days  to  the  education  of 
any  number  of  the  American  youth  along  meteorological  lines.  It  became  evident 
to  us  in  the  Department  that  we  must  have  some  beginnings  made  witli  the  young 
people  to  train  them  along  those  lines  if  we  ever  expectetl  to  increase  our  knowledge 
of  meteorologv  to  the  point  of  making  it  an  exact  science,  and  so  we  have  instructed 
our  observers,  located  in  the  neighborhood  of  State  institutions,  universities,  and 
independent  colleges  to  give  lectures  to  students;  and  now  we  have  twenty  men  in 
the  great  institutions  of  the  country  lecturing  to  students  along  those  lines.  So  that 
we  have  hopes  of  having  scholars  in  the  land  in  future  along  those  lines.  Thus  we 
have  encouraged  education  along  the  several  lines  of  the  work  we  carry  on  in  our 
Department.  This,  however,  is  familiar  to  you  gentlemen,  but  it  is  illustrative  of 
the  necessity  for  education  along  agricMltural"  lines.  In  many  directions  there  is  no 
calling  upon  earth  that  reciuires  a  ra-.n  to  be  so  well  educated  as  that  of  agriculture. 
We  have  begun  a  new  work  in  bur  day.  None  of  the  institutions  of  the  country 
formerly  paid  any  attention  to  the  soil  of  the  country.  If  there  was  one  which  did 
I  do  not  know  where  it  was.  I  may  have  heard  of  it,  but  I  do  not  remember  where 
it  was.  We  have  organized  a  bureau  now  to  study  the  soils  of  the  country,  that  is 
maintained  to  obtain  as  great  a  result  as  possible  for  the  benefit  of  the  people  who 
till  the  soils,  to  learn  what  the  soils  will  do  best,  and  in  what  direction  they  can  be 
most  helpful  to  the  tillers  of  the  soil,  and  to  find  out  what  crops  will  grow  best  on 
the  several  soils;  and  we  are  doing  that  all  over  the  United  States.  In  short, 
wherever  the  farmer  needs  help  we  endeavor  to  train  somel)ody  to  help  that  man,  if 
we  have  not  anvbodv  trained  now.  That  man's  cry  to  us  for  help  is  never  forgotten. 
If  we  have  nobodv  tit  to  hell)  him  out  to-day,  then  it  is  high  time  we  were  getting 
somebody  prepared  to  help  him;  ami  so  we  are  working  along  those  lines  in  the 
West  and  the  North  and  East  and  the  South.  If  the  farmer  needs  helj),  the  policy 
of  the  Department  is  to  help  him,  and  to  give  the  law-making  power,  the  power  that 
makes  appropriation,  no  peace  until  he  gets  it. 

I  might  say  a  word  of  our  visiting  Inethren  from  Canada  as  an  illustration  ot  the 
extent'^to  which  our  interests  and  theirs  are  bound  up  together.  I  was  thinking 
about  the  well-l^eing  of  our  people  along  the  northern  tier  of  States  sometime  ago, 
and  I  found  thev  were  growing  a  crop  of  wheat  once  in  every  two  years,  and  leaving 
the  land  fallow  lialf  the  time;  and  the  croj)  once  in  two  years  was  getting  less  and 
less.  It  occurred  to  nie,  "What  can  we  do  to  hel])  those  people  to  do  better  than 
that?"  People  in  Europe  did  something  of  that  kind  a  century  ago,  but  no  intelli- 
gent farmer  there  thinks  of  summer  fallowing  nowadays.     It  occurred  to  us  that  it 
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nii^'lit  1r'  wise  to  ascertain  wliat  people  di<l  in  tlie  Old  World  alon*;;  the  lines  of  ajrH- 
ciilture  where  the  eonditions  are  similar  to  those  found  on  our  northern  horder,  and 
so  we  sent  explorers  to  Norwav  and  Sweden  and  Finland,  to  plaees  where  people 
had  lived  for  thousands  of  years,  and  i)eople  can  not  live  without  growing  crops  and 
keeping  domestic  animals.  "  We  wanted  to  tind  out  what  crops  those  people  had.  I 
confess  that  I  was  not  thinking  of  our  friends  in  Canada,  hut  I  think  when  we  get 
those  things  here  the  Canadian  people  may  he  interested  in  some  of  them,  t)ecaiise 
they  are  still  farther  north  than  we  are.  Then  we  sent  an  explorer  to  the  other  side 
of  the  world,  an<l  told  him  to  go  U|»  along  the  Yang-tse-Kiang  River,  and  go  away 
up  to  the  foothills  of  those  great  mountains  wlu-re  people  have  lived,  that  we  know 
of,  for  thousands  of  years  (because  we  have  the  iiistory  of  the  Chinese  people  for 
that  length  of  time)",  where  tiie  i)each  and  the  chrysanthenuun  originated,  to  tind 
out  wha^  legumes  grow  there  an<l  l)ring  them  to  us,  so  that  we  could  send  them  to 
our  northern  tier  of  States,  and  to  bring  us  the  vegetables  and  fruits  and  everything 
else,  so  we  could  help  our  farmers  up  there;  because  some  day  the  people  of  North 
Dakota  are  coming  down  here  to  ask  us  what  they  will  grow  in  the  off  years  when 
tiiey  can  not  grow  wheat.  Of  course  anything  we  get  which  will  be  of  lienetit  to  the 
people  untler  the  American  Hag  will  l)e  quite  as  freely  extended  to  our  brethren  on 
the  north  si<le  of  the  line  as  to  our  own  people,  because  we  really  keej)  no  secrets 
and  hold  nothin-:  i)ack  from  anvbodv.  I  rccollei't  when  I  was  called  to  the  director- 
ship of  the  Iowa  station  in  ISVtl  the"  tirst  thing  1  did  was  1'',^')'.;^;^  ""it"  Canada  and 
steal  every  idea  I  c(tuld  lay  my  mind  on  and  bring  it  down  to  the  State  of  Iowa.  So 
we  are  under  some  obligations  to  those  Canadian  jieople. 

The  matter  that  is  uppermost  in  the  minds  of  educators  along  the  lines  of  agricul- 
tural science  is  with  regard  to  the  education  of  our  yomig  i)eople  in  the  common 
si'hools  and  ill  the  secondary  or  high  schools.  I  was  delighted  to  meet  the  other 
day  Sir  William  McDonald,"  of  Canada,  a  gentleman  who  has  .b  ne  what  1  never 
he'ard  of  being  <lone  in  any  other  country  on  earth  He  gave  a  ijuarter  of  a  million 
.lobars  to  introduce  the  elements  of  agriculture  into  the  conunon  schools  of  Canada. 
Think  of  that!  We  have  people  in  the  Cnited  States  who  give.  They  give  as 
much  as  ten  millions  at  one  time  for  educating  along  this  line  and  that  line,  but  it 
never  has  occurred  to  anybody  in  the  United  States  to  endow  education  in  the 
primary  and  secomlarv  scliools!  The  farmer  has  been  sujiposed  to  be  a  fellow  who 
had  a  place,  and  it  was  probably  best  to  have  him  just  stay  in  that  place.  It  has  not 
occurred  to  anybody  that  it  was" best  to  eilucate  that  man;  and  yet  it  is.  Two  things 
which  have  just  coiiie  to  mv  attention,  one  of  them  mentioned  to  me  by  one  of  o\ir 
scientists,  illustrate  that.  The  people  down  in  Soutli  Carolina,  on  their  great  river 
bottoms  and  seacoast  lands,  have  l)een  growing  one  of  the  linest  rices  in  the  world 
for  many  years,  at  a  great  profit.  But  lately  a  portion  of  those  lands  haye  refused 
to  grow"ri"ce.  Disease  has  come,  and  they  have  gone  to  growing  weeds.  Well,  the 
fact  that  they  grow  weeds  is  a  bint  to  any  man  who  has  any  knowledge  of  research. 
Wherever  we"eds  will  grow  we  can  grow  something  that  is  useful.  So  they  asked  us 
to  see  if  we  could  not  do  something  with  regard  to  the  cause  of  failure- of  rice  on 
those  lands  that  seemed  to  be  so  rich  that  ther '  is  no  limit  to  it.  AVe  sent  our  crop 
experts  down  there,  and,  in  cooperation  with  the  experiment  station  pathologist, 
began  making  studies,  and  we  got  the  cause  of  the  troul)le  finally.  After  two  years' 
work  it  was  found  that  those  rich  lands  had  become  too  sour  in  i)laces  even  for  rice. 
Heavy  liming  was  tried,  and  the  experimental  fields  thus  treated  grew  abundant 
crops."  This  indicates  that  those  lands  may  be  l)rought  back  into  bearing  again.  A 
very  simple  thing,  but  it  did  not  occur  to  the  rice  growers  and  they  were  nearly 
ruined.  Plans  have  been  made  to  make  ])ig  practical  farm  tests  of  the  results  of 
these  experiments.     New  crops  of  promise  have  also  been  introduced. 

Now,  the  other  thing  that  has  just  been  brought  to  my  attention  is  also  a  very 
simple  thing.  We  have  an  apple  known  as  the  Albemarle  Pippin.  One  of  our 
ambassadors  at  the  Court  of  St.  James  away  liack  in  the  olden  times  gave  Queen 
Victoria  a  liarrel  of  those  pippins,  and  she  was  so  delighted  that  she  sent  for  them 
every  year  after  that.  But  the  trees  were  attacked  with  what  is  known  as  the  bitter 
rot,  "and  the  people  lost  the  crop.  They  sprayed  for  it,  but  it  did  no  good;  the 
l)itterrot  took  the  \yhole  crop.  Finally"  it  occ'urred  to  our  pathologists  that  they 
did  not  begin  spraying  soon  enough,  and  that  they  ought  to  begin  before  the  leaf 
comes  out.  So  thev  began  with  a  large  orchard  early  in  the  spring  in  that  way,  they 
spraved  throughout  the  whole  summer,  and  they  saved  the  entire  orchard.  That 
means  much  to  the  people  who  grow  the  Albemarle  Pippin.  Thtse  are  simple 
things,  but  it  requires  men  of  training  and  observation  to  do  this  kind  of  work. 

The  attention  which  the  Department  has  given  to  irrigation  has  possibly  led  to  the 
adoption  bv  the  Uniteil  States  Government  of  the  most  magnificent  system  that  is 
designed  to  use  the  surplus  waters  Ol  all  those  great  rivers' in  the  western  half  of  the 
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United  States  for  growing  crops  and  making  homes  M-here  people  can  live  and  raise 
families  and  live  in  cdinfort  and  hajipiness.     All  those  lands  are  exceedingly  ri(;h, 
and  our  Department  has  done  a  good  deal  toward  indicatmg  what  can  be  done  with 
them.    One  feature  of  our  work  is  to  grow  crops  where  you  can  not  put  water.    It  is  a 
simple  thing  to  grow  cmps  in  that  rich  soil  if  you  can  get  water,  but  it  is  an  entirely 
different  thing  to  grow  crops  above  the  ditch  where  you  can  not  get  water;  and  many, 
manv  millions  of  acres  in  the  United  States  are  in  that  condition.     Our  explorers 
a  few  vears  ago  searched  the  Old  XN'orld  for  crops  that  would  grow  in  a  light  rainfall, 
say  lO'inches.'    They  went  to  the  drv  lands  of  Russia  and  the  dry  lands  of  Algeria, 
and  thev  found  crops  that  had  been  grown  in  light  rainfall  there  for  many  years, 
for  so  nianv  years  that  historv  could  not  tell  us  anything  aljout  it.     They  brought 
them  out  liere  to  our  drv  lands.     I  can  not  go  into  the  details  of  the  experiments, 
but  this  year  we  will  have  prol^ablv  twenty  milHon  l)ushels  of  wheat  grown  above 
theditch",  where  water  can  not  begottoit,  which  will  be  used  for  makingbread.    Weare 
usin"  it  every  day  in  the  city  of  Washington,  and  yon  are  eating  it  now,  but  you  do  not 
happen  to  kiiow  it    It  is  as  good  as  the  bread  we  get  from  the  rainy  country  wheat,  and 
it  is  richer  in  protein  and  the  muscle-forming  ingredients.     Wherever  we  find  that  the 
American  farmer  is  needing  help,  we  go  there  and  see  what  can  be  done  for  him. 
There  is  nothing  really  the  matter  with  any  acre  of  land  I  ever  saw,  Ijut  there  is  a 
very  o-reat  deal  the  matter  with  us.     We  do  not  know  enough.     Wherever  you  see 
an  acre  of  land  growing  anything,  that  is  vour  hint,  and  it  is  our  business  to  find  out 
what  will  grow  that  is  beneficial  to  the  owner  of  that  land.     These  are  the  lines  along 
which  we  are  working.     And  now  our  institute  worker  goes  to  the  agricultural  experi- 
ment station  and  to  the  agricultural  college,  and   the  Department  of  Agriculture 
gets  the  results  of  this  research  and  takes  it  out  to  the  farmer,  to  the  practical  fanner, 
to  the  man  who  is  making  his  living  by  farming,  and  helps  him  to  better  methods 
and  more  profitable  ways  of  managing  his  crops.     That  is  your  field.     It  is  your  busi- 
ness to  know  everything  that  is  being  done  by  the  man  who  experiments  and  observes 
and  makes  research.     It  is  your  business  to  become  possessed  of  all  of  the  results  of 
work  along  every  line  of  agriculture,  and  then  to  go  out  in  the  field  and  get  farmers 
together  and  put  practicalitv  in  their  hands  and  in  their  minds  new  ways  and  facts, 
so'^that  you  strengthen  them";  and  consequently  you  become  missionaries  for  that  pur- 
pose; you  become  the  most  powerful  medium  we  know  of.     The  press  is  doing  much 
to  help  along  with  the  dissemination  of  discovered  truths  in  agriculture,  it  is  doing 
a  great  deal  in  newspapers  and  magazines  and  books,  and  we  have  come  to  the  time 
with  our  college  men  and  our  station  men  when  agricultural  men  are  putting  on  the 
market  text-books  which  twentv  vears  ago  nobody  could  have  had.     And  so,  as  I 
remarked  a  while  ago,  what  is  uppermost  in  the  minds  of  educators  along  agricul- 
tural lines  is  the  getting  of  the  voung  fellow  from  the  farm  in  the  common  school  and 
secondary  schoob  headed  toward  tlie  farm,  instead  of  away  from  it.  ^  There  are  no 
well  organized  opposers  nowadavs  of  an  agricultural  education.     What  opposition 
mav  have  existed  has  been  given'  up.     The  farmers  are  organizing,  and  I  am  watch- 
ing'with  intense  interest  the  organization  of  farmers  for  the  purpose  of  protecting 
themselves  against  those  who  have   heretofore  preyed  upon  them.     There  is  no 
declaration  of  independence  that  is  more  valuable  than  just  that.     A  community  of 
farmers  grow  a  great  crop.     The  world  needs  that  crop;  the  world  must  have  it.     In 
old  times  the  law  of  supplv  and  demand  regulated  the  price.     In  modern  times  com- 
binations of  people  who  neither  grow  nor  spin  nor  consume  the  crops  are  organized 
for  the  purpose  of  makint;  all  the  profit  possible  from  them.     The  farmers  have 
bethought  themselves  that  thev  are  interested  in  a  peculiar  degree  in  the  growing 
of  those  crops,  and  I  have  no  doubt  at  all  l)ut  that  the  price  of  crops  will  be  arranged 
amicably  in  the  future  so  that  the  men  that  produce  them  will  have  their  remun- 
eration.'   I  do  not  want  to  take  a  demagogical  position  with  regard  to  anything,  l)ut 
a  lively  illustration  comes  to  my  recollection  just  now.     Some  years  ago  the  price  of 
beef  went  up  verv  rapidly.     It  was  not  doing  so  much  good  to  the  peojjle  who  grew 
the  beef,  but  the  people"  who  consumed  the  beef  felt  it  very  keenly.     A  newspaper 
man  asked  me  if  the  i)ackers  were  altogether  to  l)lame.     I  said,  "Probal)ly  not;  I 
think  the  middleman   mav  have  something  to  do  with  it;  the  retailer  may  have 
something  to  do  with  it,  possiblv."     A  man  here  in  Washington,  a  retailer  of  beef, 
took  me  in  hand  and  gave  me  a  verv  thorough  talking  to,  and  exposed  my  ignorance, 
and  told  the  world  that  all  the  profit  that  he  had  was  40  per  cent  on  the  beef  he  sold. 
Now,  I  do  not  see  anv  particular  necessity  for  anybody  having  such  an  enormous 
profit  between  the  purchaser  and  the  consumer.     If  the  old  law   of  supply  an(l 
demand  had  been  let  alone— it  was  a  comfortal)le  old  law,  and  writers  on  political 
economy,  like  Adam  Smith,  built  magnificent  j^tructures  on  the  top  of  it;  but  it  is  all 
gone.     "[i>aughter.]     The  law  of  supjilv  and   demand  does  not  exist  anymore  in 
regard  to  nuiiiy  things.     It  is  a  ijuestioii  of  giving  the  farmer  just  enough  encourage- 
ment to  go  on  "and  grow  crops,  and  those  who  neitlier  grow  the  crops  nor  consume 
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them  want  to  make  the  money  out  of  them.  1  do  not  imaj^ine  that  the  people  who 
consume  these  crops  jjet  any  more  out  of  it  than  the  people  who  jirow  the  crops. 
The  ditHculty  is  with  the  fellows  who  want  to  intervene. 

(ientleineii,  1  make  you  heartily  welcome  here  to  the  city  of  Washinjrton.  This  is 
the  political  center  of  our  country;  it  is  the  scientific  centi-r  of  our  country;  it  is  rap- 
idly l)ecoining  the  social  center  o"f  our  country.  It  is  frrowinj;  rapidly.  We  Ameri- 
caii  people  liave  a  ^'ood  deal  of  pride  in  it.  1  might  say,  also,  that  this  is  becoming 
the  great  convention  city. 

I  hope  you  wiU  enjoy  your  visit  here  and  take  away  pleasant  recollections,  and  if 
there  is  aiivthiiig  we  can  do  for  you  over  in  the  Department  to  further  your  work,  all 
you  have  to  ilo  is  to  call  upon  us. 

F.  H.  Hall,  of  Illinois,  delivered  the  following— 

Kei'i.v  to  Addukss  ok  the  Seckei'arv  oi'  Agricitlture. 

We  appreciate,  surely,  the  words  of  welcome  that  have  come  to  us  from  the  Secre- 
tary of  Agriculture.  We  expected  it.  It  is  on  the  progrannne.  He  is  our  Secretary 
and  we  are  his  agents.  In  a  sense  we  are  members  of  his  otlicial  family.  He  wel- 
comes us  to  Washington,  and  we  welcome  him  to  this  meeting.  We  are  especially 
pleased  that  he  has  given  us  a  clearer  idea  than  jjcrhaps  some  of  us  have  had  before 
of  the  work  of  his  Department.  We  know  now,  what  some  of  us  believed  before, 
that  the  source  of  life  of  the  farmers'  institute  is  not  the  agricultural  college,  and 
surely  not  the  college  of  literature  and  liberal  arts,  and  it  is  not  the  connnon  schools; 
it  is  the  Department  of  Agriculture  and  the  experiment  station.  There  never  were 
such  farmers'  institutes  as  we  have  to-day  until  afti'r  the  Hatch  bill  passed  Congress 
in  1SS7.     That  was  the  beginning  of  these  better  tilings. 

The  old-fashioiied  farmers'  institute  in  which  farmers  met  and  exchanged  opinions 
iiiav  have  had  some  life,  but  it  is  not  to  be  comi)ared  with  the  institute  of  to-day  in 
which  we  attempt  to  bring  the  farmer  himself  into  touch  with  the  exjieriment  sta- 
tions and  the  Department  of  Agriculture.  President  Roosevelt  said,  and  the  Secretary 
has  said  the  same;  thing  here  to-day,  that  nearly  one-half  the  people  in  this  country 
are  devoting  their  energies  to  producing  things  from  the  soil.  And  surely  it  is  high 
time  that  we  devote  some  thought  to  the  sjiecial  education  of  that  portion  of  our 
poinilation.  President  Roo.sevelt  says,  al.so,  that  the  Department  of  Agriculture  is  a 
great  educational  institution.  Do  the  i)eople  over  the  country  know  tliis?  Do  they 
all  of  them  know  it,  or  many  of  them  know  it?  The  Deiiartment  of  Agriculture  is  a 
great  educational  institution  with  a  faculty  made  up  of  more  than  two  thousand  sj)ecial- 
ists,  and  expending  millions  of  dollars  a  year  to  lind  out  things  for  the  farmers,  and 
not  one  farmer  in  a  hundred  is  in  touch  with  that  work.  The  primary  work  of  the 
Department  of  Agriculture,  as  it  is  now  organized  under  the  Secretary  of  Agriculture, 
is  discovery  and  investigation,  and  the  secondary  function  of  the  l)e|)artment  of  Agri- 
culture is  dissemination;  and  I  have  heard  Profe.ssor  Hamilton  say  that  dissemination 
does  not  keep  pace  with  the  discovery.  We  are  those  who  are  engaged  in  dissemina- 
tion. That  is  our  special  work.  I  have  heard  Professor  Hamilton  say  that  the  scientific 
agricultural  knowledge  that  we  now  have  is,  as  it  were,  a  great  reservoir  full  to  over- 
flowing, with  pipes  leading  thereto  that  are  pouring  in  an  additional  mass  of  knowl- 
edge constantly,  but  the  mains  from  which  have  scarcely  been  laid.  It  is  our  busi- 
ness to  help  lay  the  mains.  It  is  our  business  to  encourage  the  sentiment  that  will 
get  the  right  of  way  to  lay  the  mains.  It  is  our  business  to  lay  also  the  laterals  into 
every  school  and  home  in"  the  country.  President  Creel  man  said  once  that  the  farm- 
ers' institute  has  done  more  to  help  the  farmers  of  the  United  States  and  Canada 
during  the  last  ten  years  than  any  other  agency.  I  believe  it  to  be  true.  How  has 
it  done  it?  Simply  by  bringing  the  farmers  to  some  small  extent  into  touch  with  the 
experiment  stations  and  with  the  Department  of  Agriculture.  That  is  the  way  the 
work  is  done.  It  is  done  l)y  creating  a  sentiment  that  would  teach  us  and  educate 
us  all  along  the  line  to  do  what  people  never  thought  of  doing  before.  What  has  it 
done  in  my  own  State  of  Illinois?  It  has  created  a  sentiment  that  made  it  possible 
to  get  a  legislative  appropriation  of  $150,000  to  erect  a  building  in  which  to  do  our 
work.  It  has  created  a  sentiment  that  makes  it  possil)le  to  appropriate  every  year 
$25,000  for  the  study  of  our  soil,  $25,000  for  the  study  of  beef  production,  $15,000  for 
the  study  of  horticulture,  $15,000  for  the'stu<ly  of  dairying,  and  $15,000  for  the  study 
of  growing  corn,  wheat,  oats,  and  clover.  The  members  of  this  association  are  peo- 
ple who  have  been  connected  with  this  for  a  longer  time  than  I  have,  but  anybody 
who  will  look  at  this  matter  will  find  that  the  farmers'  institutes  have  made  the 
sentiment  which  has  made  all  this  possible. 

That  is  not  all.  We  are  making  a  sentiment  that  will  make  consolidated  schools 
possible.    AVe  are  making  a  sentiment  that  will  t-arry  elementary  agricultural  science 
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into  every  common  school  in  the  land.  Wc  are  makinjr  a  sentiment  that  will  put 
ajiriciiltural  science  into  the  hi<rh  schools,  and  articulate  the  common  schools,  through 
the  high  schools,  with  the  agricultural  colleges,  and  also  with  the  schools  of  science 
and  the  lil)eral  arts.     We  are  making  a  sentiment  that  is  helping  the  new  education. 

Do  we  know  what  is  the  new  education?  What  is  this  wonderful  change  which 
ha.s  come  over  us  as  to  what  education  is  for?  Kducation  is,  in  the  minds  of  many 
leaders,  no  longer  for  the  ])urpose  of  jiroducing  simply  enjoyment,  even  though  it  he 
of  the  higher  intellectual  sort.  It  is  no  longer  to  l)ring  aliout  a  kind  of  philosophic 
leisure.  It  is  now  for  use.  It  is  to  help  young  ])eople  to  do  things  that  need  to  he 
done.  If  it  is  Jiot  for  use,  it  is  useless.  And  almo-t  all  over  the  country,  from  Doc- 
tor Kliot  of  Harvard  to  Doctor  Jordan  on  the  other  coast,  the  leaders  are  asking 
for  the  educati(»n  that  will  re[)roduce  itself  in  the  power  to  do  something  that  needs 
to  he  done;  not  oidy  the  power  hut  the  disposition — the  desire  and  the  ])ower  to  do 
useful  things.  I  think  that  in  our  own  university  a  few  days  ago,  when  President 
James  was  inaugurated,  we  heard  the  keynote  of  the  new  education.  I  have  here  a 
copy  of  a  few  words  that  he  si)oke,  and  I  am  going  to  use  those  words  in  every 
county  of  Illinois  this  winter.  I  will  read  them  here.  I  say  they  are  the  keynote 
of  the  new  e<lucation,  the  education  for  which  the  farmers'  institutes  stand.  He 
says: 

"In  a  word,  the  State  university  which  most  fully  performs  its  function  for  the 
American  people  will  stand  simply,  plainly,  nneqnivocably,  and  uncompromisingly 
for  training  for  vocation;  not  training  for  leisure,  nor  training  for  scholarship,  except 
as  training  for  scholarship  is  a  necessary  incidental  to  all  proper  training  for  vocation, 
or  may  he  a  vocation  in  itself." 

This  is  the  doctrine  of  the  new  education,  and  the  farmers'  institutes  are  helping 
forward  this  movement,  and  they  stand  ready  to  help  for  this  reason,  that  nearly 
half  of  the  people  in  this  country  devote  themselves  to  producing  things  from  the 
soil.  And  because  we  stand  in  a  position  to  help  that  one-half  of  the  people  we  are 
in  a  position  to  help  forward  what  I  call,  as  I  think  properly,  the  new  education, 
education  for  useful  activity. 

And  now,  in  conclusion,  I  beg  to  assure  the  honorable  Secretary  that  we  thank 
him  for  his  words  of  welcome  and  his  unmeasured  helpfulness  in  our  work. 

Prof.  E.  R.  Lloyd,  of  ^lississippi,  read  the  annual  address  of  the  president  of  the 
association,  J.  C.  Hardy,  as  follows: 

PRESIDENT'S  ADDRESS. 

L.\DIES   AND     (tKXTLEMEN    OF   THE    AMERICAN     ASSOCIATION    OP     FaRMERS'    INSTITUTE 

Workers:  In  behalf  of  the  associatif)n  I  desire  to  express  to  the  delegates  from  Loui- 
siana our  dee[)  regrets  at  not  l)eing  able  to  meet  at  this  time  in  their  beautiful  capi- 
tal city  of  l>aton  Rouge.  Personally  it  has  been  a  great  disai>iiointment,  and  in  order 
that  the  anticiiiated  ])leasure  may  not  be  lost  forever,  I  do  now  put  in  nomination 
Baton  Rouge  for  our  next  place  of  meeting  and  hope  that  at  the  proper  time  a  motion 
to  this  effect  may  be  unanimously  adopted. 

I  desire  to  discuss  for  a  short  while,  upon  this  occasion,  "Feileral  sui>]>ort  for  farm- 
ers' institute  work." 

It  seems  to  me  that  the  time  has  come  when  the  real  value  and  importance  of  this 
movement  should  be  1>rought  to  the  attention  of  our  national  lawmakers,  whose 
beneficence  and  generosity  have  done  so  much  for  our  agricultural  colleges  and 
ex])eriment  stations  and  through  them  for  the  agriculture  of  the  entire  nation.  The 
executive  committee  of  this  association,  realizing  the  necessity  of  a  closer  organiza- 
tion within  itself,  have  recommended  the  appointment  of  some  i)ermanent  commit- 
tees to  do  continuous  work  along  certain  lines  from  year  to  year,  and  I  can  not  too 
strongly  urge  the  adoption  of  this  recommendation,  but,  in  my  judgment,  it  is  inli- 
nitely  more  im])ortant  that  the  work  as  a  whole  should  be  jmt  upon  a  broader  and 
more  i)ermanent  foun<lation  by  being  unified,  nationalized,  and  sujiported  by  Federal 
appro]iriation.  If  agricultural  and  in<lustrial  education  is  a  national  <iuestion  and 
deserves  the  support  of  national  ajijiropriations,  Ixiwinuch  more  so  are  the  problems 
and  (lucstions  with  which  this  association  is  dealing?  if  it  is  of  national  importance 
that  the  hidden  and  dormant  forces  of  nature  should  In- discovered  and  l)rought  to 
light,  of  how  much  more  importance  to  the  nation  is  it  that  these  forces  and  laws 
thus  discovered  should  be  applied  and  utilized,  not  only  for  the  betterment  of  the 
individual,  for  the  upbuilding  of  the  State,  but  for  the  strengthening  and  enriching 
of  the  nation? 

No  one  can  reail  the  able  reports  of  Secretary  Wilson,  our  leader  in  agricultural 
thought  and  action,  w.thout  being  impressed  with  the  importance  of  agriculture  from 
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a  national  standpoint  and  without  realizing  more  than  ever  before  what  a  debt  of  prati-' 
tude  the  whnU'  country  owes  to  the  American  farmer  for  niaintainiufj  oin-  trade  bal- 
ance.-i  whicii  are  so  essential  to  American  i)rosi)erity  and  independence.  One  of  the 
purposes  of  the  farmers'  institute  is  to  increase  the  production  of  the  country  by 
inducing;  the  farmers  to  put  in  practice  that  which  has  been  worked  out  l)y  the  experi- 
ment stations  and  proven  worthy  of  beiu};  incorj)orated  in  the  industrial  life  of  a 
peciple. 

1  iuive  never  believed  in  "art  forart's  sake"  and  "knowledjie  forthesakeof  mere 
knowledge."  1  believe  that  every  art  w'as  intended  to  Ix'  applied  either  for  the  pleas- 
ure or  the  profit  of  the  human  family.  It  is  a  good  thing  to  know  the  truth,  pro- 
vided you  use  the  knowledge  contained  in  the  truth.  The  architect's  conceptions 
contained  in  the  plans  and  speeilications- of  great  and  beautiful  buildings,  such  as  we 
have  here  in  the  ca])ital  of  the  nation,  are  valuable  only  after  master  builders  have 
given  them  form  and  substance.  The  thought  in  the  mind  of  Justin  S.  Morrill  that 
was  destined  to  revolutionize  the  educational  conception  and  practice  of  the  country 
could  accomplish  nothing  until  embodied  in  that  memorable  act  of  l.S()2  which  called 
into  being  the  land-grant  colleges  in  every  State  and  Territory  of  the  Union.  There 
is  no  one  in  all  the  land  who  appreciates  the  work  of  the  experiment  stations  more 
than  I.  As  president  of  the  Mississippi  Agricultural  and  Mechanical  College,  I  give 
the  director  of  our  station  and  his  corps  of  workers  all  of  the  cooperation  and  encour- 
agement that  lies  within  my  power  in  their  search  afti'r  the  hi<lden  and  unknown  laws 
that  (jod  intended  should  be  applied  by  the  farmer  of  my  State  in  working  out  for 
our  Conunonwealth  a  safe,  sane,  anil  sound  system  of  agriculture.  Then,  realizing 
as  director  of  fanners'  institutes  that  the  laws  thus  discovered  and  the  forces  thus 
brought  into  light  are  worthless  without  t)eing  applied,  I  send  these  same  men, 
together  with  others  with  equal  power  and  ability,  to  induce  the  people  of  my  State 
to  put  into  practice  that  which  has  been  worked  out  by  our  investigators.  The  men 
who  are  doing  all  within  their  power  to  induce  the  farmers  to  apply  the  laws  that 
have  been  discovered  by  the  investigators  are  doing  a  work  of  ecpial  imjiortance  to 
that  of  those  making  the  investigations  and  a  work  that  is  even  more  pressing,  for 
practice  is  many  years  behind  knowledge.  Who  can  realize  what  it  would  mean  to 
the  country  if  every  farmer  in  the  land  could  be  induced  to  apply  the  knowedge 
that  the  experiment  stations  have  worke<l  out  and  published  during  the  past  fifteen 
years  at  a  cost  of  more  than  twenty  millions  (;f  dollars? 

Mr.  John  Hamilton,  our  Farmers'  Institute  Specialist,  who  has  done  so  much  for 
this  association  and  for  the  cause  it  represents,  in  an  address  before  the  farmers' 
institute  workers  of  Pennsylvania  last  year,  gave  some  figures  that  I  am  going  to 
take  the  liberty  to  quote,  for  they  illustrate  the  force  of  the  above  observation  and 
of  the  value  of  the  work  we  are  doing.     He  said: 

"If  a  sutlicient  force  of  teachers  of  agri(;ulture  were  at  work  constantly  in  each 
State  instructing  farmers  and  demonstrating  the  value  of  new  crops  and  new 
methods,  the  producti<ni  of  the  country  would  speedily  be  greatly  increased.  Five 
dollars  added  to  the  value  of  each  dairy  cow  would  increase  the  wealth  of  the 
farmers  of  the  United  States  over  SW, 000,000.  Two  dollars  added  to  the  value  of  each 
of  all  other  cattle  would  increase  it  by  over  i?100,000,000  more.  Ten  dollars  to  each 
horse  would  increase  their  income  by  over  §21o,000,000.  Thirty  eggs  added  to  the 
annual  production  of  a  hen,  whose  average  yearly  outi)ut  is  now  but  68,  when  it 
might  l)e  200,  woul  1  add  over  SH4,000,000.  One  pound  to  each  chicken  at  10  cents 
a  poun<l  would,  amount  to  over  S2."^, 000, 000.  One-fourth  increase  to  the  present 
product  of  fruit  would  amount  to  over  S19, 000,000.  One-third  added  to  the  present 
product  of  potatoes  and  grain  would  be  more  than  S.^24,0(  10.000.  One-tliird  ailded 
to  the  staple  products  wouM  amount  to  over  §30ti,000,000,  and  with  like  additions  to 
other  crops  and  animals  not  enumerated,  would  reach  a  total  of  $1,442,419,469,  all 
added  to  the  ]iresent  product  and  ail  going  into  the  farmers'  bank  account." 

And  he  might  have  added,  to  the  bank  account  of  the  nation  itself. 

Upon  such  a  showing  as  this,  surely  we  are  justified  in  behalf  of  the  isolated  farm- 
ers, who  stand  so  greatly  in  need  of  such  help,  as  was  so  forcefully  pointed  out  by 
Mr.  Hamilton,  but  whose  forces  are  too  scattered  and  weak  to  be  heard  at  the 
national  capital.  1  say  surely  upon  such  a  showing  as  this  we  are  justified  and  more 
than  justified  in  asking  of  our  lawmakers,  who  hold  the  purse  strings  of  the  nation's 
v.ealth,  thus  so  greatly  angmented  by  the  application  of  scientific  and  intelligent 
methods,  that  they  place  the  farmers'  institute  work  of  the  country  or  the  work  of 
application  upon  the  same  footing  as  they  have  placed  agricultural  education  and 
agricultural  investigation,  by  making  a  liberal  approi^riation  for  its  support  in  every 
State  and  Territory  of  the  nation. 

The  agricultural  jjrosperity  of  a  State  or  nation  depends  upon  three  great  forces — 
agricultural  education,  agricultural  investigation,  and  agricultural  application,  which 
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three  forces  are  as  interdependent  and  as  triune  as  the  l^ody,  mind,  and  soul.  Hon. 
Justin  S.  Morrill,  who  iiiiniortali/ed  himself  hy  l)eing  the  author  of  the  act  of  1862, 
which  made  him  the  father  of  tiie  iand-<irant  colleges  of  America,  certainly  had  in 
mind  these  three  great  forces,  and  certainly  intended  the  agricultural  and  me(;hanical 
colleges  to  perform  the  three  functions  of  education,  investigation,  and  application. 
He  cSrtainlv  intended  them  to  he  more  than  in-;titutions  of  i)ure  science,  for  his  very 
purpose  was  to  differentiate  them  from  institutions  of  the  general  science  and  classi- 
cal type,  hv  making  them  technii'al  or  institutions  of  applied  science. 

Tresident Thompson,  of  the  Ohio  University,  in  discussing  the  mission  of  the  land- 
grant  colleges  l^efore  the  Association  of  Agricultural  Colleges  and  Experiment  Stations 
at  its  session  here  two  vears  ago,  said: 

"Mr.  Morrill's  arguiiient  in  support  of  the  bill  was  chiefly  from  the  side  of  agricul- 
ture. He  presented  statistics  showing  that  the  conditions  of  agriculture  in  many 
regions  were  growing  less  favorable  and  that  the  products  of  the  soil  were  decreasing 
to'such  a  degree  as  to  endanger  the  peri)etual  prosperity  of  that  great  industry.  The 
decrease  in  the  number  of  animals  and  somewhat  widespread  discouragement  in  the 
older  States  led  liim  to  make  a  strong  plea  for  such  provision  as  w(juld  eventually 
prevent  the  exhausting  of  the  soil  and  maintain  the  permanent  prosperity  of  the 
farmers." 

This  was  the  work  that  was  to  be  done  by  the  colleges  that  Mr.  Morrill  was  seek- 
ing to  establish.  He  conceivetl  this  work  to  l)e  of  national  imi)ortance  and  deserving 
national  support,  and  who  in  all  the  land  now  doubts  that  he  was  right  or  denies  the 
wisdom  of  his  course? 

It  soon  became  evident  to  the  thinking  and  observing  men  of  the  country  that  the  one 
college  organization  could  not  do  the  work  intended,  and  so  the  conception  of  the 
work  expanded  and  gave  birth  to  the  experiment  station  as  an  adjunct  to  the  college. 
The  Hatch  act  of  1887  gave  them  a  distinct  organization  and  made  what  was  thought 
at  that  time  ample  provision  for  their  support.     And  who  now  doubts  the  wisdom  of 
this  act?     No  intelligent  man  can  Ije  found  who  is  not  i)roud  of  the  work  that  has 
been  accomplished  bv  the  exjieriment  stations  of  America.     But  as  excellent  as  has 
been  their  work,  I  am"  sure  that  much  more  would  have  been  accomplished  had  there 
been  a  clearer  conception  of  the  specific  functions  that  the  experiment  station  was 
intended  to  perform.     The  Hatch  act  was  intended  to  create  a  distinct  instrumentality 
for  the  ac-complishment  of  a  distinct  work.     Otherwise  it  might  have  been  styled  "An 
act  to  still  further  endow  the  land-grant  colleges."     The  purpose  of  the  act  was  not 
to  enable  the  colleges  to  strengthen  and  extend  their  work  such  as  was  accomplished 
by  the  second  Morrill  act  of  1890,  but  was  to  give  them  an  additional  organization 
especially  adapted  for  making  investigations  and  experiments,  a  work  which  the  col- 
lege as  a'college  is  whollv  unal)le  to  perform.     The  work  of  the  college  is  one  thing 
and  the  work  of  the  experiment  station  is  another.     My  [)Osition  is  that  just  as  in 
the  fullness  of  time  it  became  necessary  to  differentiate  the  work  of  the  college  by 
evolving  the  experiment  station  as  a  separate  organization  with  a  separate  endow- 
ment, the  time  has  come  when  the  work  of  the  experiment  station  should  V)e  differ- 
entiated and  when  there  should  be  evolved  a  .separate  organization,  to  be  known 
as  the  farmers'  institute,  and  supjiorted  by  Federal  appropriation.     It  is  perfectly 
clear  that  when  the  Federal  (iovernment  appropriated  more  than  11,000,000  acres 
of  land  for  the  support  of  the  land-grant  colleges,  it  was  intended  that  a  part  of 
their  work  should  be  that  now  being  done  by  the  experiment  stations.     It  afterwards 
became  evident  that  the  work  could  be  better  done  by  two  organizations  than  by  one; 
and  as  a  result  of  this  conviction  the  Hatch  act  was  framed  and  passed,  calling  into 
existence  an  experiment  station  in  connection  with  every  land-grant  colles^e  in  the 
country.     I  believe  the  time  has  now  come  when  the  work  mapped  out  in  the  Hatch 
act  can  be  better  done  by  two  organizations  tiian  l)y  one.      The  question  of  putting 
the  farmers'  institutes  n\nm  a  national  basis  and  supported  Ijy  Federal  aj)i)ropriation 
does  not  involve  a  new  i)rincii)le,  does  not  recjuire  an  extension  of  power  on  the  part 
of  Congress,  for  the  very  work  that  the  farmers'  institute  would  do  in  an  organized, 
consecutive,  and  efficient  way  is  now  l)eing  done  by  many  experiment  stations  and 
colleges  to  a  small  extent,  and  only  at  such  times  as  least  interferes  with  their  regular 
organized  work.     Their  regular  organize<l  work  is  growing  and  expamling  to  such  an 
extent  as  to  require  all  of  their  time,  money,  and  energy.     The  question  then  reduces 
itself  as  to  how  the  work  may  be  dont;  the  most  efficiently  and  the  most  economically. 
It  is  a  (piestion  of  organization,  for  as  before  stated  tlie  work  is  partially  being 
done  by  the  experiment  stations  and  is  l)eing  paid  lor  by  the  Federal  (Tovernment. 
That  the  work  is  important  and  should  he  continued  is  known  to  all  intelligent  citi- 
zens.    To  emphasize  this  point,  I  (piotf  from  Dean  W.  A.  Henry,  of  Wisconsin,  who 
said  in  his  address  before  the  Association  of  Agricultural  Colleges  and  Experiment 
Stations  at  its  meeting  in  New  Orleans  in  1893: 
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"One  reunion  tliat  every  earnest,  faithful,  \vorkin<i;  experiment  station  has  a  strong 
lu)i«l  on  tiie  a^rifultnral  people  is  beeause  its  workers  have  met  the  farmers  at  the 
institutes  and  farmers'  elul)  meetinj^s  for  fre(|uent  conference  and  have  fjiven  instruc- 
tion throu<.'h  tlu-  ai^MJcultural  i)apers,  actin^^  in  no  small  deirree  as  teachers  and  coun- 
selors. It  is  true  tiiat  when  a  station  worker  is  on  the  institute  i>latform  or  addressinj; 
a  farmers'  club  he  is  not  investigatinjr,  and  when  he  is  writing  for  the  agricultural 
press  he  is  not  doing  laboratory  work,  but  the  call  for  help  from  our  farmers  has 
been  so  great  and  their  ai)precia"tion  so  marked  that  it  has  been  impossible  to  escape 
it.  With  earnestness  on  both  sides  and  a  desire  to  give  and  receive  help,  the  most 
cordial  and  close  relations  now  exist  in  a  number  of  our  States  between  the  experi- 
ment stations  and  the  intelligent  farming  people.  To  be  frank  with  you,  I  believe 
that  our  station  workers  have  in  many  cases  accomplished  more  good  for  the  cause  of 
advanced  agriculture  through  their  efforts  at  instruction  than  through  all  they  may 
have  discovered." 

Dean  Henry  has  given  us  the  whole  i)roblem  in  a  nutshell.  Discovery,  investiga- 
tion, or  ex[)erimentation  can  accomplish  nothing  unless  they  be  followed  by  instruc- 
tion that  has  for  its  end  the  aj^plication  of  the  results  to  the  industrial  life  of  the 
people.  I  repeat:  It  is  a  good  thing  to  discover,  but  it  is  a  better  thing  to  make  use 
of  the  discovery.  It  is  a  good  thing  for  the  legislature  to  make  good  laws,  but  those 
laws  are  absolutely  useless  unless  executed. 

Just  as  one  of  the  most  pressing  needs  in  our  political  or  civil  life  is  the  execution 
of  the  laws  on  the  statute  books,  so  in  our  industrial  life — that  is,  in  our  agricultural 
life — the  most  pressing  need  at  this  time,  it  seems  to  me,  is  the  execution  of  the  suc- 
cessful experiments  now  embodied  in  our  station  bulletins.  The  law  re(iuires  that 
the  results  of  the  experiment  stations  shall  be  published  in  bulletins  and  sent  out  to 
the  people.  Why  this  renuirement?  It  is  because  the  very  jjurpose  of  these  experi- 
ments is  to  give  the  peo[)le  something  that  will  help  them  to  improve  their  agricul- 
ture. Are  the  masses  of  the  people  capable  of  interj)reting  the  results  as  tal)ulated 
in  many  of  the  bulletins  that  come  from  our  experiment  stations?  Is  it  p()ssil)Ie  to 
stimulate  agriculture  and  to  arouse  the  people  to  the  importance  of  the  many  prob- 
lems with  which  they  have  to  deal  by  means  of  experiment  station  literature?  I  am 
not  making  an  attack  ui)on  the  literature  that  comes  from  our  stations,  for  there  is 
no  man  in  this  country  who  l)e!ieves  stronger  in  the  stations,  or  who  has  more  con- 
fidence in  their  ability  to  solve  the  jjroblems  with  which  they  are  confronted  than 
your  speaker;  though  I  do  think  that  they  should  issue  more  popular  bulletins,  and 
make  all  of  the  bulletins  less  technical.  The  workers  of  the  stations  should  always 
realize  that  their  work  is  jirimarily  for  the  farmer  and  not  for  the  general  benefit  of 
science,  and  when  they  write  the  results  of  their  work  they  should  ever  keep  in 
mind  that  they  are  writing  primarily  for  the  benefit  of  farmers  and  not  for  the  bene- 
fit of  scientists.  They  should  ])e  more  concerned  that  the  farmers  should  think  well 
of  their  work  and  writings  tlian  about  what  judgment  the  scientists  of  the  country 
might  pass  upon  them.  But  even  with  perfect  literature  the  results  would  still  be 
far  from  satisfactory.  As  well  expect  political  battles  to  be  won  by  circulars  and 
glaring  headlines  in  the  daily  papers,  or  the  world  to  be  converted  by  tracts  and 
religious  literature,  as  that  the  battle  of  progressive  agriculture  should  be  won  by 
experiment  station  bulletins. 

Just  as  the  living,  breathing  preacher,  charged  with  the  Spirit  of  the  Holy  Ghost, 
is  necessary  to  bring  conviction  to  the  minds  and  hearts  of  the  sinners,  and  just  as 
the  fiery  political  orator  is  necessary  to  enthuse  and  arouse  the  voters,  so  is  the  living 
institute  worker  necessary  to  accompany  the  bulletins  and  to  meet  the  people  face  to 
face  and  to  interpret  to  them  the  facts  that  have  cost  the  Government  millions  of 
dollars  to  bring  to  light.  I  believe  the  work  of  the  agricultural  college,  the  work  of 
the  agricultural  experiment  station,  and  the  work  of  the  agricultural  institute  are  all 
one,  and  that  they  can  not  be  divided  without  serious  injury  to  all.  I  believe  each 
should  have  a  separate  Federal  endowment  with  separate  heads,  but  all  under  one 
board  and  one  management,  in  order  that  there  may  be  perfect  unity  and  harmony 
and  the  best  possible  cooperation.  I  am  not  criticising  the  arrangements  that  exist 
now  in  the  various  States,  for  the  work  has  been  initiated  in  the  different  States 
under  different  circumstances  and  has  been  shaped  by  the  different  forces  that 
called  it  into  being.  This  has  all  been  an  educational  process.  It  would  have 
been  exceedingly  unwise  to  have  put  the  burden  of  maintaining  this  work  in  the 
different  States  upon  the  colleges  and'  experiment  stations.  But  has  not  the  time 
arrived  now  when  the  National  Government  should  come  to  the  relief  of  all  and 
endow  this  work  just  as  the  college  and  station  have  been  endowed?  In  my  judg- 
ment the  work  is  of  equal  importance,  and  in  many  respects  more  complex  and 
pressing. 

With  the  agricultural  college  standing  for  general  agricultural  education  and  for 
the  training  of  the  leaders  of  agricultural  thought  and  action;  with  its  influences 
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permeatinfr  every  nook  and  corner  <>f  the  State,  inoculatini;  the  teachers  of  the  public 
schools  with  the' spirit  of  industrial  ecUication;  with  tlie  experiment  stations  manned 
by  men  especially  adai>ted  to  investiizatino;  and  to  experimentinjjc,  and  relieved  of 
the  greater  amoulit  of  teaching  that  they  are  now  required  tp  (io,  and  of  all  other 
ad<liTional  w<^rk  that  interferes  with  the  continuity  of  their  efforts;  and  with  the 
farmers'  institutes  as  connecting  links  between  them  and  the  people,  to  keep  them 
in  touch  with  the  people  and  the  people  in  touch  with  them,  and  seeing  that  not 
onlv  no  force  generated  bv  eitlier  is  unused  by  the  i)eople,  but  that  every  progres- 
sive movement  of  tlie  age  shall  be  appropriated  by  them  as  far  as  the  forces  are 
adapted  to  their  needs  and  conditions — I  say,  with  these  three  organizations  work- 
ing in  harmony  for  the  uplifting  and  the  betterment  of  our  agricultural  comnumities, 
the  time  will  speedily  come  when,  with  good  ])ul)lic  roads  and  beautiful  rural  homes; 
with  telephones  and'free  rural  delivery,  with  all  that  they  bring;  with  the  universal 
use  of  improved  agricultural  machinery  and  labor-saving  implements;  with  the  soil 
restored  to  its  virgin  fertilitv  and  its  greater  yield  of  j^roduce  and  wealth;  with 
improved  live  stock  and  up-to-date  plant  breeding;  with  splendid  i)ublic  schools  and 
churches  in  every  comnumitv  of  the  State,  agriculture  will  take  its  rightful  position 
of  dignity  and  importani-e,  and  the  country  will  contain  the  refinement,  the  culture, 
and  the  wealth  fif  the  land.  Our  city  population  will  cease  to  be  congested,  and  the 
ambition  of  every  rightful-thinking  inan  will  be  to  live  in  the  country,  though  he 
may  have  accunudated  his  fortune  in  the  city.  The  problem  of  keeping  the  boy  on 
the" farm  will  be  solved,  and  American  civilization  will  become  stronger  and  stronger, 
])einir  based  ui)on  progressive  agriculture. 

Conirri'ss  has  recognized  to  a  limited  extent  the  claims  of  this  work,  and  for  the 
l)ast  several  years  has  included  in  the  agricultural  bill  an  item  for  the  salary  of  our 
Farmers'  Institute  Specialist.  Since  Congress  has  recognized  the  principle  of  helping 
this  work,  and  having  recognized  the  claims  of  the  work,  I  feel  sure  that  there  will 
l)e  no  trouble  whatever  in  showing  that  body  how  inadequate  is  this  help.  Until  the 
work  is  i)laced  upon  the  l)asisof  a  separate  endowment,  as  outlined  above,  which  I 
hope  and  trust  will  be  at  an  early  date,  the  Secretary  of  Agriculture  should  have  at 
his  dis])osal  at  least  a  dozen  meii  who  should  give  their  entire  time  to  the  work  in 
the  different  sections. 

I  therefore  recommend  that  this  association  appoint  a  strong  committee  to  present 
this  matter  to  Secretary  Wilson  and  to  urge  that  he  ask  of  Congress  a  sufficient 
appropriation  to  place  the  work  upon  a  progressive  basis. 

I  recommend  that  this  association  appoint  a  connnittee  to  suggest  before  this  meeting 
adjourns  the  number  of  standing  and  working  committees  that  this  association  should 

have.  ■    1  •!• 

I  recommend  that  a  committee  be  appointed  to  consider  the  advisability  of  asking 
for  affiliation  in  the  Association  of  Agricultural  Colleges  and  Experiment  Stations. 

FEnERAi,  Am  to  Fakmers'   Institites. 

F.  H.  Stadtmueller,  of  Connecticut.  Federal  aid  to  the  agricultural  colleges  and 
to  the  experiment  stations  is  justified  on  various  grounds.  I  can  not  agree  with  the 
remarks  of  the  president  of  our  association  that  the  institute  work  is  analogous 
to  those  two  features  or  to  those  two  cla-sses  of  work.  In  other  words,  is  the  insti- 
tute work  restricted  to  more  purely  local  issues?  And  if  that  is  so,  have  those 
little  circumscril)ed  localities  the  right  to  bother  and  i)ester  the  United  States  Gov- 
ernment for  aid?  I  would  be  rather  opposed  to  national  aid  to  the  institute  work, 
with  the  possible  exception  of  perhaps  extending  the  aid  along  the  lines  of  assistance 
in  carrying  out  the  work  that  has  been  suggested  by  the  Farmers'  Institute  Specialist, 
Mr.  Handlton;  and  that  is  the  gathering  together,  the  grouping,  of  sections  of  the 
country,  to  get  the  educational  men  or  institutions  to  provide  a  sort  of  normal  school 
for  the  training,  for  the  development,  of  institute  people.  I  would  not  hesitate  at 
this  time  to  oppose  any  further  national  aid  than  might  be  necessary  to  cover  that 

ground. 

Wesley  Webb,  of  Delaware.  1  think  this  recommendation  for  the  appointment  of 
a  committee  to  take  action  to  establish  an  alfiliation  between  this  organization  and 
that  of  the  Association  of  American  Agricultural  Colleges  and  Experiment  Stations 
is  a  very  good  one,  and  I  hope  that  action  will  be  taken  tending  in  the  future  to 
establisli  such  relations. 
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G.  A.  Putnam,  of  Ontario.  We  have  of  course  tlie  same  (luestion  befi)re  u.«  as  you 
have,  that  of  more  money;  ami  it  matters  httle  whether  it  sliall  l)ethe  State  jrovern- 
ment  or  the  Federal  (iovernment  which  sui)iiHi's  tliat  money. 

During  the  past  years  at  these  conventions  (.f  institute  workers  very  complimen- 
tary things  have  been  said  regarding  the  work  which  we  are  doing  in  Ontario,  both 
in  connection  with  the  farmers'  institutes  and  the  women's  institutes;  and  l)ack  of 
all  that  one  of  the  great  forces  has  been  "money,"  or  at  least  all  the  other  forces  we 
have  w<nild  have  amounted  to  very  little  if  we  had  not  had  the  money.  80  that  in 
speaking  of  this  (|uestii)n  I  would  say  t<>  you,  "get  more  money,  by  some  means." 

1  wish  to  expre.ss  my  approval  of  the  plan  of  central  schools  for  institute  U'cturere, 
as  outlined  by  our  sjiecialist,  Mr.  Hamilton. 

AVe  have  one  dilliculty  in  our  institute  work  in  Ontario,  and  that  is  that  in  most 
of  our  audiences  we  have  two  classes  to  cater  to,  namely,  the  men  who  have  attended 
institutes  for  several  years  ami  the  men  who  are  prol)ai)ly  attending  their  lir.st  insti- 
tute meeting.  Those  men  who  have  been  there  several  yeare,  and  followed  the  work, 
demand  instruction  along  scientific  lines.  The  questions  that  they  ask  indi(;ate  that 
they  have  been  reading  the  reports  and  have  been  studying,  and  they  do  not  want 
mere  facts  thrown  at  them;  they  want  to  inquire  into  the  latest  scientific  investiga- 
tion. But  if  we  cater  wholly  to  tho.se  men,  then  there  are  a  large  number  of  men 
who  do  not  know  even  the  rudiments  of  agriculture,  who  will  not  be  benefited. 
So  that  it  api)ears  to  me  that  we  may  have  to  do  away  with  the  one-day  meetings 
and  introduce  more  two-day  meetings;  and  in  that  way  we  may  be  able  to  overcome 
the  difficulty. 

W.  R.  DoosoN,  of  Louisiana.  There  are  a  great  many  admirable  things  in  the 
president's  address,  but  there  is  one  thing  that  ought  not  to  be  passed  without  some 
expression  of  protest  from  those  who  differ.  President  Hardy  says  that  the  scien- 
tifie  investigator  should  think  more  of  making  the  results  of  his  investigation  of 
value  to  the  farmer,  and  pay  less  attention  to  w-hat  scientific  men  should  say  about 
his  results.  I  believe  he  is  wrong  there.  I  think  the  first  purpose  shinild  be  for 
a  man  to  find  out  that  he  is  absolutely  on  firm  ground,  and  if  any  scientific  man  can 
tear  down  anything  he  has  done  or  said,  then  his  work  is  incomplete  and  it  is  not 
going  to  be  of  great  value  to  the  farmer  until  he  has  discovered  the  truth.  In  scien- 
tific work  the  same  thing  holds  true  that  holds  true  with  regard  to  a  witness  on  the  wit- 
ness stand.  We  are  told  that  if  a  man  sticks  rigidly  to  the  truth,  it  is  impossible  for 
him  to  contradict  himself;  and  in  scientific  investigation,  w'hen  a  man  has  got  on  the 
solid  rock  of  truth,  he  is  going  to  stay  right  there  and  nothing  can  tear  him  down; 
and  his  first  care  and  first  concern,  I  think,  should  be  that  no  scientific  man  can 
upset  him.  And  then  the  second  object  should  1)e  to  make  that  truth  applicable  to 
the  farmers'  needs. 

It  should  be  the  experiment  station  worker's  first  purpose  to  do  research  work. 
It  is  seldom  that  the  best  investigator  is  the  most  efficient  man  to  disseminate  the 
knowledge  he  develops.  The  man  that  can  best  disseminate  knowledge  is  seldom 
the  best  man  to  discover  knowledge,  and  when  we  too  strongly  emphasize  the  teach- 
ing or  institute  phase  of  the  station  employee's  work,  we  weaken  his  power  of 
discovery. 

A.  C.  True,  of  the  Office  of  Experiment  Stations.  The  address  of  the  president  of 
this  association  has  brought  to  my  mind  certain  tilings  which  have  been  very  strongly 
impressed  upon  me  of  late.  I  was  jiresent  the  other  day  at  the  ceremonies  in  con- 
nection with  the  installation  of  President  James  at  the  University  of  Illinois.  At 
that  time,  as  many  of  you  know,  the  degree  of  doctor  of  agriculture  was  conferred 
upon  the  first  Secretary  of  Agriculture,  Mr.  Colman,  of  Missouri,  and  in  connection 
with  that  occasion  Mr.  Colman  made  an  address  regarding  the  work  which  he  did  in 
the  Department  of  Agriculture.  It  was  brought  out  in  that  way  that  the  work  of  the 
Office  of  Experiment  Stations  began  just  about  the  same  time  that  we  had  the  first 
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Secretary  of  Agriculture,  and  siuce  that  day  there  has  been  ahiiost  the  entire  devel- 
opment of  the  system  of  agricultural  experiment  stations,  aVjout  which  so  much  has 
been  said  here  this  afternoon.  Now,  it  happens  that  I  have  had  some  little  part  in 
that  work  since  that  day,  having  received  my  appointment  in  the  Department  of 
Agriculture  from  Mr.  Colman,  and  so  I  have  been  able  to  see  the  different  stages  of 
development  through  which  the  movement  for  agricultural  education  and  research 
in  this  country  has  passed,  and  I  have  had,  in  my  oflicial  capacity,  to  stand  rather 
strongly  for  the  idea  of  differentiation  of  functicms.  This  was  necessary  because  in 
the  earlier  days  there  was  so  much  confusion  of  mind,  even  among  those  who  dealt 
closely  with  these  matters,  that  there  was  great  danger  that  the  funds  for  agricultural 
instruction  and  the  funds  for  agricultural  research  would  be  so  thoroughly  mixed  that 
the  true  purposes  of  neither  would  be  really  subserved;  and  so  it  has  fallen  to  my  lot 
to  stand  as  tirmly  as  I  could  for  the  idea  that  the  experiment  station  must  be  essen- 
tially and  primarily  an  instrument  of  research,  and  that  the  agricultural  college 
should,  on  the  other  hand,  stand  for  agricultural  education  of  a  high  type. 

I  think  it  is  clear  to  those  who  have  looked  into  this  matter  that  such  a  policy 
has  borne  good  fruit,  because  through  the  efforts  which  were  made  by  the  friends 
of  these  institutions  as  they  came  to  understand  the  situation,  the  agricultural 
experiment  stations  have  so  far  been  held  to  the  work  of  research  that  a  very  large 
body  of  new  truth  on  agricultural  subjects  has  been  collected  by  these  stations,  and 
the  body  of  truth  thus  gathered  together  has  formed  the  basis,  and  the  only  sound 
basis,  for  the  system  of  agricultural  instruction  in  the  agricultural  colleges;  and  thus 
they  have  been  able  to  put  their  courses,  which  were  intended  to  be  of  college  grade, 
on  a  firm  and  attractive  basis,  with  the  result  that  we  have  an  increasing  body  of 
students  in  those  colleges  who  are  Ijeing  prepared  to  be  the  leaders  in  agricultural 
progress.  And  now  that  that  has  been  done  and  the  public  mind  is  well  informed, 
relatively,  on  those  matters,  I  am  sure  that  we  have  reached  another  stage  in  the 
development  of  this  work.  That  is  the  one  to  which  President  Hardy  in  his  address 
has  called  special  attention,  and  I  have  been  particularly  impressed  with  the  fact 
that  the  time  is  ripe  for  a  decided  movement  along  the  line  of  the  farmers'  institute, 
and  the  more  elementary  agricultural  education,  as  I  have  gone  up  and  down  the 
country  during  the  past  year.  For  in  many  of  the  States  there  has  arisen  and  is 
rapidly  broadening  an  intelligent  desire  for  the  enlargement  of  the  agencies  for  agri- 
cultural education,  outside  of  the  agricultural  college;  and  the  agricultural  college 
men  themselves  have  come  to  see  that  it  is  not  enough  that  we  have  the  agricultural 
colleges  and  experiment  stations  teaching  a  selected  body  of  youth  and  sending  out  a 
large  amount  of  printed  material  l)y  way  of  inf(^rmation  for  the  people,  but  that  we 
must  supplement  these  agencies  by  others,  which  will  go  directly  to  the  farmer  to 
explain  the  results  of  agricultural  research  to  him  by  word  of  mouth,  and  which 
will  go  into  our  public  schools  to  there  prepare  the  mass  of  our  rural  youth  to  under- 
stand, as  they  come  into  active  life,  what  the  experiment  stations  and  colleges  and 
the  Department  of  Agriculture  are  doing  for  the  advance  of  agriculture. 

And  so  I  think  we  have  reache(l  the  time  when  the  friends  of  agricultural  progress 
in  this  country  can  do  no  better  thing  than  to  seriously  consider  what  are  the  best 
means  for  the  establishment  on  a  more  permanent  and  progressive  basis  of  this  great 
system  of  farmers'  institutes  which  you  re])resent,  the  extension  work  which  the 
colleges  are  beginning  to  do  in  various  lines,  and  all  those  matters  which  relate  to 
the  introduction  of  agricultural  subjects  into  the  public  schools. 

How  that  shall  be  done,  whether  entirely  by  support  within  the  States,  or  by  joint 
effort  of  the  States  and  the  Federal  Government,  it  is  not  my  province  to  discuss; 
but  I  do  wish  to  leave  with  you  strongly  the  impression  that  from  a  somewhat 
wide  acquaintance  with  the  movement  of  thought  along  these  lines,  I  am  sure  that 
such  a  body  as  this  association  here  at  this  time  can,  by  its  discussion,  delil>eration, 
and  action,  do  very  much  to  forward  the  movement  for  the  more  permanent  and 
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solid  establishment  of  the  edueational  ajieiu-ies  which  are  ti>  reach  the  masses  of  onr 
farmers  most  ilirectly,  and  I  commend  to  you  therefore  the  earnest  consideration  of 
this  subject. 

Wesley  Webb.  I  recognize  the  imiiortance  of  that  work,  and  also  the  fact  that 
some  of  the  States,  as  States,  are  making  but  sliglit  provision  for  it;  and  I  recognize 
the  further  fact,  which  is  a  very  imi>ortaiit  thing,  that  the  results  of  the  experiment 
station  work  should  be  put  before  the  farmers  that  they  may  put  them  into  jiractice. 
So  it  seems  to  me  that  we  come  to  the  logical  conclusion  that  the  I'nited  States  (iov- 
ernment  should,  through  the  Department  of  Agriculture,  handle  this  work  in  the 
several  States.  Personally,  i  am  very  heartily  in  favor  of  this  suggestion  of  the 
president. 

After  the  above  discussion,  the  recommendations  contained  in  the  president's 
address  regarding  Fe<leral  aid  were  referred  to  the  executive  conuiiittee,  with  instruc- 
tion.s  to  report  the  same  back  for  action  during  this  meeting. 

There  l)eing  no  further  discussion,  the  meeting  a<ljourned  until  S  p.  m. 

Evening  Session,  Thursday,  November  1>.  UM)5. 

The  convention  was  called  to  order  at  S  o'clock  p.  m.,  the  vice-president,  K.  A. 
Burnett,  in  the  chair. 

The  following  Hve-minute  reports  of  the  various  States,  Territories,  and  Provinces 
were  submitted: 

FIVE-MINUTE    REPORTS    FROM    STATES,    TERRITORIES,    AND 

PROVINCES. 

ALABAMA. 
By  C.  A.  C.\RV,  Auburn. 

During  the  year  June  1, 1904,  to  June  1,  ]90o,  the  total  amount  expended  was  $600; 
number  of  one-day  institutes,  24;  nundier  of  sessions,  50;  total  attendance,  3,820; 
average  attendance,  151;  total  enrollment  at  the  round-up  institute,  245.  The  amount 
ajii)ropriated  for  1905-()  is  SHOO. 

There  is  a  greater  demand  for  institutes  than  can  be  supplied  with  the  fund  in  the 
hands  of  the  director. 

ARKANSAS. 

By  W.  G.  ViNCENHELLER,  Fayetteville. 

During  the  year  our  station  has  held  four  institute  meetings,  and  has  cooperated  in 
twenty-six.  These  meetings  were  held  as  the  result  of  urgent  requests  from  the 
farmers  themselves.  The  total  number  of  speakers  employed  was  five,  and  the 
amount  of  money  expended  on  this  work  was  $400.  The  principal  new  lines  of  work 
taken  up  were  dairying  and  animal  husbandry. 

BRITISH  COLUMBIA. 

By  J.  R.  Anderson,  Victoria. 

Two-hundred  and  twenty-tive  meetings  were  held  in  the  Province  of  British 
Columbia  during  the  past  year,  and  $5, 000  was  spent  on  institute  work.  The  general 
plan  of  the  campaign  was  the  holding  of  the  regular  meetings  in  the  spring  and 
autumn,  to  which  experts  were  sent,  and  the  encouragement  of  carrying  on  sup- 
plementary meetings  by  local  men.  The  new  lines  of  work  which  were  brought 
about  by  material  evolution  were  practical  field  work  in  the  cultivation  of  the  soil, 
management  of  orchards,  judging  of  animals,  animal  surgery,  roadmaking,  and  all 
such  matters. 


28 

CALIFORNIA. 

By  E.  J.  WicKSox,  Berkeley. 

The  num1)er  of  institute  meetings  held  in  California  during  the  past  year  was  110. 
At  these  inectingswe  enii)loyed  25  speakers,  and  the  work  for  the  year  was  carried 
on  at  a  cost  of  $8,9:^4.  Our  work  has  l)ecn  pretty  much  the  same  as  in  previous 
years,  our  chief  aim  being  to  reach  each  locality  at  its  time  of  greatest  leisure.  This 
year  we  have  ])articuiarly  tried  to  call  the  attention  of  those  in  attendance  at  our 
ineetings  to  the  advantages  tfi  he  derived  from  reading  and  from  correspondence 
courses. 

CONNECTICUT. 
By  J.  (t.  Sciiwink,  Jr.,  Meriden. 

[For  the  Dnirymen's  Association.] 

I  beg  to  submit  the  following  report  for  the  year  ending  November  1,  1905,  on 
behalf  of  the  Connecticut  Dairymen's  Association,  an  organization  created  to  advance 
the  dairy  anil  i-elated  interests  of  the  State. 

We  have  held  during  the  year  21  meetings,  as  follows:  Annual  meeting  of  five 
sessions;  13  institutes,  9  of  which  were  in  two  sessions  and  4  of  one  session;  7  field 
meetings,  with  mornings  devoted  to  inspection  of  crops  and  herds  and  afternoons  to 
lecture  in  same. 

The  amount  of  money  spent  for  institute  work  was  §800.  We  have  employed  74 
speakers. 

Our  general  plan  of  campaign  is  to  cooperate  with  members  of  the  association  who 
are  also  members  of  granges,  farmers'  clubs,  etc.  The  local  grange  or  club  furnishes 
the  hall  and  refreshments  for  institute  force  and  the  association  the  programme 
and  speakers.  Much  good  has  resulted  from  these  meetings  and  avast  improvement 
has  taken  ])lace  throughout  the  State  in  the  methods  and  systems  of  caring  for  our 
flocks  and  herds. 

New  lines  of  work  to  be  inaugurated  are  the  pushing  out  into  sections  where  there 
a  e  no  granges  or  farmers'  clubs  and  further  develop  the  dairy  interests  of  the  State. 

The  average  attendance  at  each  meeting  was  150;  total  attendance,  3,300. 

By  II.  C.  C.  Miles,  Milford. 
[For  the  Pomological  Society.] 

For  the  year  ending  November  1,  1905,  there  were  held  9  institutes,  1  State  fruit 
growers'  meeting,  and  2  suimner  field  days.  The  total  average  attendance  at  all 
these  meetings  was  2,275  persons. 

The  total  cost  of  the  institutes  was  $185  and  of  the  other  meetings  $365.  In  addi- 
tion the  distril)ution  of  reports  and  other  printed  matter  will  l)ring  the  total  cost  of 
our  work  up  to  nearly  81,000.     Fifteen  speakers  are  on  our  institute  force. 

In  our  State  there  is  no  concerted  plan  of  conducting  institute  work..  The  Pomo- 
logical Society,  the  Dairymen's  Association,  and  the  Board  of  Agriculture  each 
hiTld  institutes  and  carry  on  the  work  as  one  feature  of  their  work;  therefore  the 
comliined  reports  of  these  organizations  show  actually  what  Connecticut  has  done 
in  the  line  of  institute  work. 

So  far  the  institutes  have  been  held  ujion  the  request  of  local  granges  and  farmers' 
clubs,  and  the  local  arrangements  are  made  by  these  granges  and  clubs,  the  adver- 
tising, selection  of  speakers,  and  conduct  of  the  institute  being  carried  out  by  the 
State  organization.  The  only  expense  asked  of  the  local  people  is  the  expense  of  the 
hall,  all  other  expenses  being  met  brthe  State  society.  Interest  in  institute  work  is 
on  the  increase  in  our  State,  and  the  demand  for  institutes  is  larger  each  year  than 
we  can  suj)plv  with  the  funds  at  command. 

l'\)r  tlie  cominy:  year  the  legislature  has  given  an  extra  $500  to  the  Pomological 
Society  for  the  purpose  of  carrying  on  institute  work,  and  with  the  work  now  well 
jilanned  in  a'lvance,  we  anticipate  more  and  better  work  will  lie  accomplished  in  the 
line  of  carrying  the  benefits  of  the  institute  to  the  farmers  and  farmers'  families  in 
our  State. 
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i>i;i.A\vAin:. 

By  Wicsi.KV   \\'i;i!H,  Donr. 

The  farmers'  iiintitute  movemeiit  in  Delaware  is  -raining  steadily  in  influence  and 
po|)nlarity.  Iniprovecl  metliods  in  farming  and  a  more  enlighteneil  sentiment  ujion 
public  questions,  are  among  the  results  of  this  movement.  During  the  year  L';') 
meetings  were  hell!  at  a  cost  of  $700.  Fifteen  sjieakers  were  employed.  The  total 
attendance  was  apjiroximately  0,000.  Several  meetings  were  held  in  each  of  tlie 
thn-e  i-ounties,  so  that  tlie  institute  was  brought  within  reach  of  nearly  every  farmer  in 
the  State,  vet,  jtrobalily  not  more  than  one-fourth  of  them  attended  any  of  the  meet- 
ings, tertain  conditions  made  it  advisable  to  hold  meetings  of  one  day  each, 
although  our  experience  shows  that  meetings  of  two  <lays  each  bring  out  a  larger 
attendance  and  develop  a  more  intense  interest.  The  topics  discussed  were  chiefly 
those  relating  to  the  various  lines  of  farming,  one  session  being  usually  devoted  to 
educational  matters,  and  a  few  met-tings  were  devoted  to  sucli  s|)ecial  subjects  as 
good  roads  and  civic  righteousness.  An  agricultural  conference  is  hel<l  once  in  two 
years  for  the  discussion  of  the  broadest  ]>nbli<'  policies. 

(iKolKilA. 

By  I Iakvik  Jordan,  Alhnild. 

At  the  end  f)f  the  fiscal  year  of  lOOo  a  total  of  aO  institutes  had  been  held  in  Geor- 
gia, and  !?;>,500  was  spent  in  carrying  on  the  work.  Twenty  lecturers  were  employed, 
and  more  than  2o,000  farmers" reached  in  the  aggregate  attem lance  on  the  various 
institutes  held.  The  sessions  each  covered  a  period  of  two  days,  one-half  of  each 
day  being  devoted  to  a  women's  .session  in 'vhich  lady  lecturers  are  iMujiloyed  to 
deliver  talks  on  domestic  economy,  and  on  building  up  the  country  home  and  i)ro- 
moting  social  features  in  rural  life.  These  ses^sions  are  largely  attendeil  by  farmers' 
wives  and  daughters.  We  had  an  average  attendance  of  about  ."iOO  peoi)le  at  each 
institute.  P^very  phase  of  farm  work  was  covered  l)y  competent  lecturers;  the 
question  box  was  well  patronized  and  everything  done  to  advance  and  promote  the 
cause  of  agriculture. 

IDAHO. 

By  II.  T.  French,  Moarnu: 

The  number  of  institutes  held  in  the  State  of  Idaho  last  year  was  twenty.  This 
numV)er  varies  from  year  to  year.  We  are  given  §2,000  every  tw^o  years  for  institute 
work.  Last  vear  we  held  .only  20  meetings.  This  year  we  will  hold  30  meetings  in 
the  State. 

The  amount  of  money  we  have  would  not  be  ample  to  carry  on  this  nund^er  of 
institutes  were  it  not  foV  the  fact  that  the  railroads  give  free  transportation  to  insti- 
tute workers.  This  is  a  very  important  aid,  because  many  times  our  workers  have 
to  travel  from  500  to  1,000  miles  to  the  institutes.  In  one  instance  we  have  to  travel 
1,050  miles  before  we  reach  the  farmers'  institute  localities.  Including  the  travel 
from  place  to  place  after  reaching  that  section  of  the  State,  and  also  the  return  trip, 
we  have  traveled  2,500  or  3,000  miles  before  we  get  back  home,  after  holding  a 
series  of  meetings  in  the  extreme  southeastern  part  of  the  State. 

The  number  rjf  speakers  employed  is  from  four  to  six.  The  general  plan  of  cam- 
paign does  not  follow  the  plan  in  many  States;  that  is,  we  have  no  law  governing 
theWork  of  the  institutes  in  our  State.  We  are  simply  given  an  appropriation, 
which  is  put  under  the  direction  of  the  board  of  regents.  They  place  that  in  the 
hands  of  the  director  of  the  institutes,  who  is  also  at  the  experiment  station;  and  it 
has  been  my  privilege  to  take  charge  of  it  for  the  last  seven  years,  and  I  simply  use 
the  money  to  the  best  advantage,  and  ai>prove  the  bills,  and  let  the  results  speak  for 
themselves. 

We  have  no  county  organizations,  because  it  is  absolutely  impossible  in  the  State 
of  Idaho,  where  the  counties  are  wddely  separated  by  high  mountain  chains  or 
impassable  mountains.  We  can  myt  Ijring  the  counties  together,  and  we  have  simply 
to  go  to  the  various  sections  and  hold  meetings,  and  everywhere  we  go  W'e  leave  a 
local  organization  known  as  the  farmers'  institute,  the  object  of  which  will  be  to 
perpetuate  the  meetings  from  year  to  year.  These  local  organizations  have  grown 
into  farmers'  clubs  and  farmers'  organizations  of  different  kinds. 
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Tlie  lint'f^  of  work  during  the  pa.«t  yt-ar  have  been  numerous.  We  have  introcUiced 
(loniestic  econoniv.  We  have  taken"  an  instnietor  to  various  i)hiees  in  our  State,  and 
tiiat  plan  is  taking  very  well  indeed.  That  is  the  only  new  line  of  work  we  have 
taken  up  in  the  past  year. 

ILLINOIS. 

By  B.  F.  WvMAN,  Sycamore. 

There  were  held  in  Illinois  (hiring  the  last  institute  year  101  county  institute  meet- 
ings of  from  two  to  four  davs'  (hiration,  with  a  total  of  635  sessions.  The  total 
inunber  reported  in  attendance  at  these  institutes  was  ()9,75»,  and  at  the  State  insti- 
tute the  attendance  was  estimated  at  4,000  the  first  day,  4,500  the  second  day,  and 
5,000  the  third  day.  The  amount  of  money  expended  in  the  State  in  institute  work 
was,  approxiniatelv,  $19,757.90.  Thirtv-three  speakers  were  employed  from  the  col- 
lege of  agricvdture  "and  the  experiment  station,  while  89  local  speakers  were  Hsted 
aifd  useff  to  a  greater  or  less  extent  throughout  the  State.  There  were  in  the  State 
•M  expert  corn  judges,  who  gave  instruction  in  growing,  breeding,  and  judging  corn, 
and  gave  material  assistance  in  many  institutes. 

The  process  of  evolving  a  perfect  farmers'  institute  is  one  that  will  be  long  in  its 
accomplishment.  Human  nature  is  composed  of  so  many  and  varie<l  characteristics 
that  manv  methods  have  to  be  tested,  only  to  discard  the  greater  number.  Illinois 
during  the  past  eighteen  or  twentv  years  has  been  passing  through  the  process.  Her 
farmers'  institute'is  constantly  adopting  new  methods  and  as  persistently  passing 
others.  With  our  years  of  experience  and  tests  we  have  great  confidence  that  we  are 
making  important  progress.  We  are  putting  the  institute  on  a  more  substantial  basis. 
We  are  unifying  the  work  and  getting  in  closer  touch  with  the  work  in  the  counties, 
and  the  counties  are  depending  more  fuUv  each  year  upon  the  State  institute  for 
speakers  who  can  give  ascertained  facts  upon  the  su])jects  under  discussion.  Expe- 
riences of  successful  farmers  havel^een  potent  factors  in  tlie  upbuilding  of  the  llhnois 
institute,  but  the  experiences  differ  so  greatly,  owing  to  different  conditions  under 
which  they  are  gained,  that  nearlv  all  the  counties  now  demand  the  results  of  the 
more  technical  work  that  is  being 'done  l)y  the  college  of  agriculture  and  the  experi- 
ment station.  The  demand  for  institute  speakers  from  th^  station  is  so  great  that  it 
is  impossible  to  supply  it,  and  we  have  to  furnish  the  county  institutes  with  special- 
ists in  the  different  branches  of  farm  culture,  in  order  that  the  most  pertinent  ques- 
tions may  be  ably  discussed.  Illinois  extends  so  far  from  north  to  south  that  it  has 
a  great  v"ariety  of  productions— wheat,  apples,  pears,  peaches,  small  fruits,  and  veg- 
etables in  the" southern  part;  corn,  broom  corn,  and  stock  in  the  central;  corn,  oats, 
stock,  and  dairying  in  the  northern,  while  domestic  science,  education,  forestry, 
soils,  and  a  nmltitude  of  other  subjects  are  demanding  attention  throughout  the  State. 
To  supplv  all  these  demands  taxes  severely  the  ability  of  the  State  institute.  Such 
demands' show  us  clearlv  that  we  are  on  the  right  track  and  inspire  us  with  such  con- 
fidence that  we  shall  m"ake  the  greatest  efforts  to  supply  all  demands;  that  we  shall 
soon  be  able  to  do  so  we  have  no  doubt. 

This  year  we  have  organized  a  boys'  corn  contest  in  corn  judging,  the  successful 
contestants  being  awarded  a  two-weeks'  course  (short  course)  in . agriculture  at  the 
college  of  agriculture.  University  of  Illinois,  in  January  next,  all  their  expenses  being 
paid.  It  is  with  pleasure  that  we  rei»ort  that  many  counties  are  moving  in  the  mat- 
ter and  that  some  counties  will  send  as  many  as  eight  or  ten  boys.  We  hold  to  the 
theory  that  if  we  can  get  the  hoys  interested  enough  to  want  to  goto  the  college  of 
agriculture,  we  have  accomplished  much. 

Another  important  move  we  are  making  is  the  combining  of  the  school-teachers 
and  farmers'  institutes.  We  expect  by  doing  this  to  accomplish  much  in  interesting 
and  instructing  the  school-teachers  in  "agriculture.  We  are  also  working  with  a  view 
to  establishing  a  correspondence  school  of  agriculture  under  the  direction  of  the  col- 
lege of  agriculture. 

We  hojie  to  accomplish  much  through  these  new  features,  hut  it  will  take  time  to 

determine. 

INDIANA. 

By  W.  C.  L.vrTA,  Ldfauetit'. 

During  the  past  vear,  1904-5,  226  winter  and  31  summer  institutes  were  held.  Of 
the  winter  meetings  109  were  one-day  and  117  two-day  institutes.  The  summer 
institutes  were  all  one-dav  meetings  of  "two  sessions  each.  In  all,  S97  sessions  were 
held,  and  the  aggregate  attendance  was,  approximately,  80,000,  reckoned  according 
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to  the  nu'thod  of  computing  attendants  apprDved  l.y  the  Aiiierican  Association  of 
Farniersi'  Institute  Workers. 

The  State  expenditure  for  tlie  institute  work  was  i?10,t)00.  It  is  assumed  that  tlie 
several  localities  where  meetiuL's  were  held  ad<led  ahout  S-',G0(1  to  the  al)ove-named 
sum.  Of  State  funds  >;2o  was  apportioned  to  varh  county  to  helj)  in  meetiufj;  the 
local  expenses  incurred  in  holdiuii  the  institutes  scheduled  l>y  the  State  superintend- 
ent. The  halance  of  the  apporti()nment  was  used  in  paying  the  per  diem  and  trav- 
eliiiij  expenses  of  speakers  holding  an  annual  conference  and  in  meeting  the  expenses 
of  the  general  ofh(;e. 

The  numher  of  assigned  speakers  was  47.  It  is  presumed  that  at  least  as  many 
local  workers  a.«sisted  in  rendering  the  programme  at  the  several  nu-etings. 

There  is  no  uniform  rule  as  to  the  proportion  of  assigned  and  local  speakers, 
although  the  State  sui)erinten«lent  recommends  that  a])out  half  the  time  he  given  to 
local  speakers.  In  some  places  local  si)eakers  are  not  assigned  any  place  on  the  pro- 
granmie,  hut  join  informally  in  discussingthe  suhjects  presented  by  assigned  speakers. 

Practically  every  county  now  has  an  organization  county-wide  in  extent.  Early 
in  the  spring  this  "organization,  through  its  ofticers,  who  represent  the  several  town- 
ships, suggests  to  the  State  sui)erintendent,  upon  his  request,  dates  and  places  for 
meetings  and  suhjects  for  assigned  sj)eakers  for  the  ensuing  year.  With  this  informa- 
tion the  State  superintendent  arranges  the  schedule  of  meetings  and  ].ul>iishes  the 
same  ahout  two  months  prior  to  the  opening  of  the  institute  season  in  November. 

The  State  superintendent  assigns  two  speakers  to  each  two-day  meeting  and  one 
speaker  to  each  one-day  winter  meeting.  Extra  speakers  are  sometimes  assigned  to 
discuss  special  subjects. 

The  several  institutes  scheduled  are  prepared  for  and  conducted  by  the  county 
chairmen  in  their  respective  counties. 

In  addition  to  serving  as  lecturers,  the  speakers  are  authorized  to  assist  and  advise 
the  county  chairmen  in  such  other  ways  as  may  be  deemed  necessary  for  the  good 
of  the  work. 

An  othcial  rejiort  of  each  institute,  giving  attendance,  method  of  advertising  the 
meeting,  and  other  information,  is  made  to  the  State  superintendent  by  the  secre- 
tarv  and  bv  each  speaker. 

Each  autunm,  al)out  six  weeks  before  the  opening  of  the  institute  season,  an 
annual  conference  is  held  for  the  purjiose  of  preparing  county  chairmen  and  speakers 
for  the  meetings  to  follow. 

The  only  strictly  new  line  of  work  taken  up  the  past  year  was  the  holding  of  sum- 
mer institutes  e.speciallv  for  farmers'  wives  and  children.  As  before  stated,  31 
meetings  were  held  in  .tune  and  July.  A  domestic-sc-ience  instructor,  by  request, 
attended  all  of  these  meetings.  ( )ver  half  the  meetings  were  attended,  upon  retiuest, 
by  a  practical  poultrvman.  These  meetings  ranged  in  attendance  from  less  than  25 
to  200  or  more.  The  summer  audiences  were  made  up  largely  of  women,  but  there 
was  a  liberal  sprinkling  of  children  and  a  small  jiroportion  of  men  at  most  of  the 
meetings.  This  work  has  proved  popular,  and  will  be  continued  if  funds  will 
permit. 

KENTUCKY. 

By  Hubert  Vreeland,  Frankfort. 

Institute  w  ork  being  practically  an  innovation  in  Kentucky,  we  have  proceeded  in 
a  different  manner  from  that  employed  by  many  of  the  States  that  have  been  holding 
institutes  for  many  years.  The  farmers  of  the  State  were  ignorant  as  to  the  nature  of 
institute  work,  and  it  was  realized  that  to  attempt  to  hold  a  large  number  of  meetings 
throughout  the  State  with  two  or  three  lecturers  would  prove  a  failure  until  the  farmers 
had  come  into  svmpathv  with  the  movement.  The  commissioner  of  agriculture,  who 
is  the  director  of  farmers'  institutes  in  this  State,  decided  to  hold  a  number  of  large 
county  institutes  in  various  sections  of  the  State,  in  order  to  arouse  the  interest  of  the 
farmers  and  acquaint  them  with  the  nature  of  the  work.  As  high  as  seven  lecturers 
were  employed  for  one  institute,  and  they  were  of  such  a  nature  as  to  attract  the  atten- 
tion of  all  of  the  surrounding  counties.  "  The  result  is  that  such  an  interest  has  been 
created  throughout  the  State" that  all  of  the  counties  are  now  clamoring  for  institutes. 
Beginning  the  1st  of  January  the  forces  will  be  divided,  and  an  effort  will  be  made  to 
hold  an  institute  in  every  county  in  the  State  each  year. 

Last  year  the  department  conducted  only  24  institutes,  Ixit  these  were  all  conducted 
on  a  large  scale  and  were  usually  held  at  the  county  seats.  A  number  of  small  insti- 
tutes were  held  at  different  precincts  in  the  various  counties.  In  addition  to  this  the 
commissioner  conducted  an  alfalfa  and  corn  special  over  the  State,  and  lectures  were 
delivered  at  73  points  along  the  route.     From  one  to  three  lectures  were  delivered  at 
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oach  point.  :\Iore  than  10,000  fanners  wert' addressed  in  this  way.  The  department 
of  agrienltiire  has  also  oru'anized  45  farmers'  chibs  in  the  State,  which  clul)s  will  make 
the  local  arranijeinents  for  institntes  in  the  future.  The  institutes  held  last  year 
averajied  !p70,  but  this  will  be  considerably  reduced  next  year.  The  department  has 
spent  (hu-iuir  the  jiast  year  ft4,lS()  in  the"  holding  of  farmers'  institutes,  organizing 
farmers'  chrbs,  and  conducting  the  alfalfa  and  corn  special.  Twenty  speakers  have 
been  employed  at  various  times. 

The  dei)artment  has  made  it  a  rule  to  retpiire  the  various  counties  to  form  a  per- 
manent organization  before  a  county  institute  is  held,  as  it  has  been  found  that  with 
a  good  working  l)ody  of  farmers  it'is  nmch  easier  to  arouse  the  interest  and  hold  a 
successful  institute.'  When  these  clubs  make  application  for  an  institute,  they  are 
directed  to  arrange  the  local  i)art  (jf  the  iirogramme  and  to  submit  same  t(j  the  com- 
missioner, who  adds  the  lecturers  from  a  distance  and  returns  the  programme  to  the 
club  completed.  The  clubs  are  also  directed  to  send  in  a  list  of  the  subjects  that  are 
of  })aramount  importance  in  their  particular  community,  and  the  lecturers  are 
secured  accordingly.  The  ])roceedings  of  all  institutes  are  ])ublished,  and  10,000 
copies  are  disseminated  among  the  farmers. 

The  only  new  line  of  work  carried  out  was  the  conducting  of  the  alfalfa  and  corn 
si>ecial,  which  has  done  more  to  arouse  the  interest  of  the  farmers  and  to  inspire 
them  to  grow  l)etter  (!roiis  than  anything  that  has  ever  been  accomiilished  along 
agricultural  lines  in  Kentucky.  Prof.  P.  G.  Holden,  of  Iowa,  was  the  principal 
lecturer  on  corn  growing,  and  Joseph  E.  Wing,  of  Ohio,  was  the  i>rincipal  lecturer 
on  alfalfa.  The  trip  of  the  special  consumed  nine  days,  and  the  train  was  welcomed 
ever\\vhere  by  the  farmers.  Twenty  tliousand  booklets  on  alfalfa  and  c(jrn  growing 
were  distril)uted  along  the  route. 

The  department  will  organize  the  local  clubs  into  a  State  farmers'  institute  within 
the  next  few  months. 

LOUISIANA. 

By  J.  G.  Lee,  Baton  Ixoiige. 

I  have  the  honor  to  submit  the  following  report  of  institute  work  done  in  my  State 
for  the  year  ending,  which,  owing  to  the  outbreak  of  fever,  was  severely  handicapped 
and  materially  curtailed  on  aecoimt  of  the  quarantine  restrictions  that  occurred  when 
our  well-orgaiiized  corps  of  institute  workers  had  begun  the  regular  suminer  Avork. 
Owing  to  the  jirevailing  conditions,  these  corps  were  called  in,  and  the  continuation  of 
the  quarantine  restrictions  prevented  any  resumption  of  the  work.  Therefore  we  can 
only  present  a  partial  report  and  tell  of  vvliat  might  have  been  done.  In  the  begin- 
ning of  tlie  year,  during  tlie  months  of  January,  February,  and  March,  we  placed  a 
competent  corps  of  expert  lecturers  in  the  field  who  conducted  a  series  of  fruit  and 
truck  institutes,  twenty-two  in  nmnber,  which  resulted  in  increasing  the  fruit  and 
truck  industry  and  greater  diversification  of  crojis.  At  these  institutes  our  lecturers 
explained  the  methods  of  planting  and  cultivating  fruit  and  truck,  grafting,  fertiliz- 
iiiir,  selecting,  cuttin-r,  an<l  |)acking  for  the  market;  also  the  disposing  of  their  prod- 
uces to  the  best  advantage.  1  may  here  say  that  these  institutes  encouraged  increase 
in  the  fruit  and  truck  business,  which  is  attracting  the  attention  of  our  small  farmers 
in  .several  parts  of  the  State  who  had  formerly  farmed  on  the  one-crop  i)lan.  It  is 
likely,  with  the  great  advantages  of  many  parts  of  our  State  where  rajnd  radroad 
transportation  exists,  the  fruit  and  truck  industry  will  ])ecomean  important  factor  in 
the  revenue  of  the  State.  Our  institutes,  notwithstanding  the  inclement  weather 
which  sometimes  prevails  in  the  aforesaid  months,  were  well  attended,  and  many 
intelligent  and  progressive  farmers  took  jiart  in  the  discussions  and  seemed  anxious 
to  leani  more  of  these  important  sulijects  jiertaining  to  their  welfare. 

There  was  also  held  at  the  beginning  of  the  year,  in  cooperatii>n  with  the  conuiiis- 
sioner,  the  annual  convention  of  the  Louisiana  Agricultural  Society  and  Stock  Breed- 
ers' Association,  at  which  stock  raising  and  economit;  agrii'ultural  subjects  were  pre- 
sented and  discussed  in  an  able  manner  by  experienced  and  ])ractical  lecturers  and 
succc'^sful  laymen.  Then,  atrain.  the  fertilizer  convention  and  State  horticultural 
society  was  lield,  in  which  tlie  institute  lecturers  took  part  and  discussed  matters 
l)ertai"ning  to  field,  farm,  and  orchard.  Lectures  were  given  in  ten  summer  normal 
schools  for  ]mV)lic  school  teachers.  .      ,. 

Summer  institute  work,  as  iireviouslv  mentioned,  was  organized  into  three  strong 
corps,  which  wert"  to  have  covered  all  parts  of  the  State,  but  owing  to  the  conditions 
as  exi)lained  this  work  had  to  be  abandoned.  Twenty  speakers  and  two  lady  lec- 
turers in  domestic  science  were  secured  for  this  work,  and  with  the  satisfactory 
results  from  the  previous  year  everything  augmented  a  much  more  successful  institute 
work.     The  importance  of  more  and  Ijetter  fairs  was  also  taken  up  at  the  time  of  the 
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fruit  and  truck  lectures,  and  resulted  in  the  organization  of  a  number  of  additional 
fair  asisociations  for  the  i)urpose  of  holding  more  and  better  fairs',  l)ut  only  three  were 
held,  owing  to  the  prevailing  ciuarantine  restrictions.  There  is  an  awakening  inter- 
est and  growing  demand  for  fiurs,  winch  thi^  department  is  fostering  and  encouraging 
with  the  desire  to  have  parish  and  district  fairs  throughout  the  State,  and  eventually 
a  State  fair. 

The  legislature  appropriates  $2,000  per  annum  for  institute  work,  but  this  amount 
is  totally  inadequate,  and  but  for  the  cooperation  of  the  Louisiana  State  I'niversity 
and  Agricultural  an<l  Mechanical  College  and  the  experiment  stations  (which  sup- 
ply us  with  the  greater  part  of  our  lecturing  force),  the  joint  assistance  of  the  rail- 
roads, and  the  farmers'  organizations  the  results  would  be  very  unsatisfactory.  As 
it  is  we  liave  been  able  to  keep  pace  with  the  constant  and  growing  demand  for  insti- 
tutes, and  liave  every  reason  to  believe  that  much  good  is  derived  by  the  farmers 
from  the  work. 

MARYLAND. 
By  \V.  1j.  A.MO.SS,  Benson. 

Not  having  reported  at  our  last  meeting  in  an  orderly  manner  I  will  endeavor  to 
cover  the  two  seasons  with  this  rejiort. 

There  has  been  no  lag<:ing  of  interest  on  the  part  of  patrons  in  our  work;  on  the 
contrary  it  is  a  pleasure  to  rejwrt  a  healthy  growth  and  evident  appreciation  of  bene- 
fits derived  by  attending  the  institutes.  By  re<iuest,  from  year  to  year,  the  names  of 
the  working  and  progressive  farmers  of  the  State  are  being  added  to  the  mailing 
lists.  We  l^elieve  in  growth  in  nunduTs  of  our  audience.  There  is  a  limit  beyond 
which  there  will  be  no  increase,  l)Ut  in  value  to  him  seeking  knowledge  the  work 
has  no  bounds.  It  has  been  and  it  is  our  constant  effort  to  establish  a  feeling  of 
confidence  between  the  worker  iu  the  laboratory  and  the  worker  in  the  field,  to  their 
nuitual  benefit.  No  time  nor  expense  has  been  spared  to  study  new  theories  and 
new  facts  before  permitting  them  to  be  disseminated  among  our  husbandmen. 

Preparatory  to  proclaiming  that  the  efforts  of  the  National  and  State  department 
are  working  a  revolution  in  crop  production,  a  delegation  composed  of  selected  men 
from  counties  on  tlie  Eastern  Shore  and  southern  Maryland  were  invited  to  visit 
farms  in  Pennsylvania  and  New  Jersey,  where  probably  the  best  demon.stration 
could  be  seen  of  progressive  agriculture  and  dairying  in  particular.  These  representa- 
tives read  reports  at  the  institutes  in  their  respective  counties  during  the  season  fol- 
lowing, while  during  the  season  of  1904-5  these  advanced  farmers  who  were  visited 
came  to  our  State  to  tell  how  by  ceaseless  energy  and  constant  study  of  bulletins 
issued  by  experiment  stations  they  had  succeeded.  This  method  of  preparing  local 
men  to  do  institute  work  has  been  conducted  with  the  best  results.  It  sets  aside 
prejudice,  for  seeing  is  believing.  It  inspires  confidence,  for  it  leaves  no  doubt  in 
the  mind  of  anyone  that  the  department  is  in  earnest  and  will  not  promulgate  what 
has  not  been  tried. 

The  new  and  important  task  assigned  the  director  to  collect  and  install  an  agricul- 
tural exhibit  for  the  ^Maryland  commissioners  to  the  Louisiana  Purchase  Exposition 
at  St.  Louis  kept  him  actively  engaged  until  December  15,  1904,  when  the  work  of 
organizing  the  institute  season  of  1904-5  was  taken  up  and  prosecuted  in  accord  with 
the  bill  creating  the  department,  with  few  if  any  variations  from  the  past.  We  are 
required  to  give  one  institute  in  each  county.  Following  the  institute  season,  or  the 
middle  of  March,  some  novel  institute  work  was  taken  up  at  the  suggestion  of 
Director  Patterson,  of  our  experiment  station,  supported  by  our  governor  and  an  inter- 
ested citizen.  Trains  of  cars  were  placed  at  our  disposal  on  the  Maryland  and  Penn- 
sylvania and  Western  Maryland  roads  for  the  purpose  of  taking  to  the  farmers  infor- 
mation on  selecting  and  testing  seed  corn,  after  the  manner  previously  advised  at  the 
special  corn  institutes  attended  by  Prof.  A.  D.  Shamel,  season  of  1903.  This  work 
was  a  pronounced  success,  and  suggests  a  better  method  of  meeting  farmers  for  some 
branches  of  work  than  any  tried  before. 

It  is  a  pleasure  to  report  that  domestic-science  work,  brought  to  the  attention  of 
patrons  and  school  superintendents  by  this  department,  through  the  energy  of  Miss 
Emma  S.  Jacobs,  supernitendent  of  cooking  schools  of  the  District  of  Columbia,  has 
been  adopted  by  the  school  board  of  Baltimore- County.  A  teacher  has  been 
employed  and  twelve  schools  are  being  instructed,  one  among  the  colored  people. 

During  the  season  of  1897-98  this  department  endeavored  to  introduce  nature  study 
in  the  public  schools,  through  the  work  of  Mr.  George  P.  Powell,  Prof.  S.  B.  Heiges, 
and  others.  In  connection  with  this  work  it  has  turned  its  attention  to  the  teaching  of 
agriculture  in  the  public  schools.  At  the  request  of  Superintendent  Simpson,  of  Car- 
roll County,  Prof.  Charles  T.  Goodrich,  author  of  First  Book  on  Farming,  has  been 
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engaged  by  our  department  to  visit  such  schools,  assigned  by  the  county  school 
board,  within  a  dav's  walk  of  the  countv  town.  This  work  is  progressing  very  sat- 
isfactorilv  and  preparations  are  being  made  to  start  a  garden  adjoining  each  school 
during  the  spring  term.  Some  assistance  has  been  ren(h're(l  indei)endent  institutes 
for  the  colored  people  bv  personally  attending,  accompanied  by  others.  The  attend- 
ance and  interest  liave  been  gratifying,  and  we  are  impressed  witli  the  belief  that  our 
department  should  do  more  to  help  thi-se  people  to  l)ecome  better  farmers  and  farm 

laborers.  ,      ,    ,  ,  .■      ,  i 

It  is  a  pleasure  to  acknowledge  in  this  report  the  help  and  support  treely  and 
gratuitously  given  to  our  department  by  members  of  the  staff  of  both  college  and  sta- 
tion. Such  help  has  l)een  an  important  factor  in  the  success  we  are  assured  has 
attended  our  efforts  to  help  our  farmers  and  aid  in  the  agricultural  development  of 

the  State.  .         ,       ,       ,  .  ,  j     ^    j 

Under  the  class  of  new  work  I  will  mention  that  just  closed,  which  was  conducted 
by  our  dei)artment  cooiieratmg  with  the  experiment  station  in  its  exhibition  work  at 
county  fairs.  An  equipment  was  purchased,  consisting  of  a  tent  with  dark  lining,  a 
moving-picture  camera,  a  stereopticon  with  moving-j)icture  attachment,  with  which 
the  work  of  exhibiting  products  and  methods  of  producing  them,  with  educational 
variations,  was  done  at  eight  fairs  with  varied  success.  But  much  experience,  we 
believe,  will  enable  us  to  re])ort  sometliing  of  interest  next  season. 

The  number  of  meetings  held  during  the  season  of  1904-5  was  23,  not  counting 
special  corn  work  nor  fair  work.  Amount  of  money  spent  was  $4,000;  number  of 
speakers  employed,  20. 

MASSACHUSETTS. 

By  J.  L.  Ellsworth,  Boston. 

The  institute  work  of  Massachusetts  for  the  year  1904,  which  is  the  last  for  which 
figures  are  available,  was  remarkably  successful.  One  hundred  and  fourteen  meet- 
ings were  held,  with  a  total  attendance  of  12,426,  or  an  average  of  109  at  a  meeting, 
the  largest  total  and  average  attendance  since  these  figures  have  been  kept.  The  total 
expense  of  these  meetings  was  §1,454.64,  an  average  of  $12.76  per  meeting.  We  are 
able  to  keep  the  expense  down  to  a  low  figure,  as  the  agricultural  societies  stand  all 
the  expense  for  halls,  advertising,  heat,  lights,  etc.,  the  only  charge  to  the  State  being 
that  for  the  speaker  and  his  expenses.  We  pay  our  speakers  SIO  per  meeting  and 
expenses,  and  owing  to  the  short  distances  traveled  in  our  little  State,  the  fourth 
smallest  in  the  United  States  in  area,  we  are  able  to  keep  the  expenses  at  a  minimum. 
Probably  the  average  expense  for  these  meetings,  where  expenses  were  paid,  is  con- 
siderably in  excess  of  that  indicated  by  the  figures  given;  but  as  there  are  a  number 
of  meetings,  properly  included  as  institutes,  which  cost  the  State  nothing  for  speak- 
ers, we  are  enabled  to  keep  the  average  down.  .... 
Our  appropriation  for  institute  work  comes  under  the  head  of  "Dissemination  of 
useful  information  in  agriculture,"  and  amounts  to  $3,000  for  this  year.  Only  about 
half  this  sum  can  be  spent  in  the  institute  work  proper,  as  we  must  pay  from  this 
source  the  expen.ses  of  jirinting  crop  rejjorts,  bulletins,  nature  leaflets,  extracts  from 
the  annual  reports  of  the  ])oard,  and  also  the  exjjenses  of  our  demonstration  work, 
though  this  is  jierhaps  practically  in  line  with  the  institute  work. 

Dulring  the  year  now  closing,  the  institute  work  has  been  very  successful,  and  though 
I  am  not  yet  in  a  position  to  quote  figures  in  regard  to  it,  I  feel  sure  that  all  records 
have  been  broken,  both  in  number  of  meetings  and  total  and  average  attendance. 
We  are  constantly  endeavoring  to  improve  the  list  of  sjjcakers  which  we  employ,  to 
cut  out  the  dead  wood,  and  to  secure  gi  lod  live  men  on  the  various  subjects  of  interest 
to  our  farmers,  and  we  feel  that  we  have  been  successful  in  this,  as  evidenced  by  the 
increased  interest  manifested  in  the  meetings  from  year  to  year. 

During  the  winter  of  1905  we  employed  the  following  speakers,  J.  W.  Sanborn,  ot 
New  Hampshire;  J.  L.  Hills,  of  Vennont;  C.  S.  Phelps,  of  Connecticut,  and  John 
Craig,  of  Ithaca,  X.  Y.,  on  circuits  of  institutes,  securing  an  option  on  their  services 
for  a^-eek  each,  and  arranging  a  greater  or  less  number  of  institutes  for  each  of  them 
in  accordance  with  the  calls  received  from  the  agricultural  societies.  This  modification 
of  the  system  in  vogue  in  many  of  the  other  States  worked  very  well  with  us,  and  a 
number  of  interesting  and  valuable  meetings  were  held  under  this  plan,  at  a  less 
total  cost  than  would  have  been  the  ca.se  had  these  gentlemen  come  on  from  their 
respective  States  for  each  meeting. 

As  the  societies  have  to  bear  a  large  share  of  the  expense  of  these  meetings  witti 
us  we  do  not  feel  that  we  can  take  all  the  arrangements  out  of  their  hands,  but  allow 
them  to  select  their  speakers  from  a  list  juvpared  and  jjublished  by  the  board,  also 
dates  and  places  of  meetings.     This  works  very  well  with  us,  as  it  stimulates  the 
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local  interest  and  makes  the  peojjU'  feel  that  it  is  their  ineetin<r  to  a  greater  extent 
than  wonld  he  the  case  if  the  arranirenients  rested  entirely  in  the  hands  of  a  central 
hurean.  Another  factor  is  that  Massachusetts  a^rieulture  is  so  varied  that  it  is  diffi- 
cult to  say  what  is  the  iirevailinjr  subject  of  interest  in  any  conununity,  and  if  left  to 
themselves  to  select  sul)jects  they  can  usually  arrive  at  a  hetter  solution,  whereby 
the  greatest  good  to  the  greatest  number  may  be  served,  than  would  be  possible  if  the 
matter  were  taken  from  their  hands. 

One  feature  of  the  institute  work,  or  perhaps  it  would  be  better  to  say  of  the  pub- 
lic meeting  work  of  the  board,  which  has  been  amplilieil  during  the  year,  is  the 
]Hi])lic  demonstration  work.  A  demonstration  meeting,  calle(l  a  summer  field  meet- 
ing of  the  board,  was  held  at  Lowell,  at  wliicii  we  had  demonstrations  of  spraying 
machines,  of  the  preparation  of  Bordeaux  mixture,  of  fruit  packages,  of  the  killing 
and  dressing  of  fowls  for  the  Boston  market,  of  the  dairy  and  beef  types  of  animals 
(from  typical  specimens  before  lecturer  an<l  audience),  and  of  the  Babcock  milk 
test  and  the  latest  methods  of  sanitary  handling  of  milk.  This  meeting  was  attended 
by  about  500  people  and  seemed  to  be  a  great  success  in  every  way.  Work  of  this 
rort  was  also  done  at  the  New  England  fair  at  Worcester,  under  the  direction  of  the 
board,  the  two  demonstrations  merely  differing  in  some  features  and  not  in  plan  or 
scope.  Here  also  the  demonstrations  were  entliusia'^tically  received.  Another  year 
it  is  the  intention  that  this  line  of  work  shall  be  much  amplilied  and  improved. 

Our  tiscal  year  in  Massachu.-Jctts  has  always  ended  on  December  .SI.  As  a  conse- 
quence our  appropriations  are  made  for  the  calendar  year  and  the  work  in  different 
lines  goes  on  right  up  to  the  close  of  December,  so  that  it  is  usually  sometime  later 
before  accurate  figures  can  be  compiled.  Next  year  there  will  be  a  change,  appro- 
priations being  made  to  Noveml)er  30,  instead  of  December  31.  Therefore  if  I  am 
able  to  meet  with  you  again,  as  I  hope  to  do,  and  if  not,  in  my  report,  which  I-  shall 
send,  it  will  be  possible  to  quote  figures  for  the  current  year. 

MICHKiAX. 

By  J,.  R.  Takt,  .{(/ririiltunil  Cnllege. 

The  results  secured  in  the  past  sea.son's  institute  work  have  been  very  gratifying, 
both  in  the  interest  shown  by  the  county  institute  officers  and  the  farmers  as  a  whole 
and  by  the  attendance  at  the  different  institute  meetings.  In  spite  of  the  fact  that 
the  weather  during  the  weeks  when  most  of  the  institutes  were  held  was  so  stormy 
that  it  was  very  dithcult  for  either  the  farmers  or  the  lecturers  to  reach  the  meetings, 
the  attendance  was  several  tliousand  greater  than  the  jjrevious  year. 

The  appropriation  for  a  number  of  years  has  been  .$7,500,  from  which  everything 
except  the  local  expenses  of  the  institutes  must  be  paid.  In  addition  to  meeting  all 
bills  for  salaries  and  office  expenses  and  paying  the  per  diem  and  traveling  expenses 
of  the  lecturers,  9,000  copies  of  the  annual  institute  report,  containing  about  200  pages, 
have  been  printed  and  distributed,  and  a  round-up  institute,  lasting  four  days,  in 
connection  with  which  conferences  of  lecturers  and  county  institute  officers  were  held, 
was  carried  on  at  an  expense  of  about  $700,  for  speakers,  expenses  of  lecturers  and 
delegates,  printing,  and  j)ostage. 

During  the  year  70  county  institutes,  for  which  three  or  four  speakers  were  fur- 
nished, were  held.  These  consisted  of  an  average  of  five  sessions,  in  addition  to  a 
women's  congress  of  one  session.  There  were  also  200  one-day  institutes,  with  two 
or  three  sessions,  for  which  one  State  lecturer  was  furnished. 

The  total  attendance  was  92,000,  as  determined  by  taking  the  sum  of  the  attend- 
ance at  all  of  the  sessions,  as  determined  by  actual  count,  or  about  55,000,  using  the 
method  adopted  by  the  association. 

The  number  of  institutes  that  we  could  hold  is  measured  by  the  appropriation,  as, 
although  absolutely  nothing  has  been  done  to  secure  them,  applications  are  now  on 
file  for  nearly  100  more  than  our  funds  will  permit  to  hold. 

Thirty-five  paid  lecturers  have  been  used  during  the  year,  in  addition  to  forty  who 
have  done  more  or  less  work  without  remuneration.  In  the  latter  list  are  members 
of  the  faculty  of  the  agricultural  college  and  the  experiment  station  staff,  and  from 
the  State  university  and  normal  schools,  and  various  State  commissions,  and  State 
department  of  public  instruction. 

After  consulting  with  the  officers  of  the  county  institute  societies,  who  meet  for 
the  purpose  of  selecting  the  places  and  dates  for  the  institutes  and  the  topics  that 
they  wish  discussed,  the  counties  are  grouped  so  as  to  reduce  to  a  minimum  the 
expense  for  traveling,  and  after  selecting  the  speakers  who  can  handle  the  topics 
desired,  a  skeleton  programme  is  furnished  the  county  secretary,  who  looks  after  the 
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local  arrangementw.     Each  speaker  is  furiiished  with  an  itinerary  and  orders  for  rail- 
road tii-ki'ts  at  half  rates. 

In  addition  to  the  usual  topics  relating  to  the  science  and  practice  of  agriculture, 
special  attention  has  been  paid  to  the  subjects  of  "schools,"  "forestry,"  "good 
roads,"  and  the  teaching  of  agriculture  in  the  public  schools.  The  placing  of  the 
facts  regarding  these  matters  l)eforethe  farmers  of  the  State  has  brought  a))<)ut  legis- 
lation permitting  the  centralization  of  schools,  the  creation  of  a  forestry  commission, 
with  a  State  forester  and  forest  wardens,  together  with  a  forest  reserve,  the  teaching 
of  the  elements  of  agriculture  in  the  State  normal  scliool  and  the  county  normal 
schools,  and  an  amendment  to  the  State  constitution  permitting  the  appointment  of 
a  State  highway  conunission,  and  a  system  of  State  rewards  for  the  l)uilding  of  roads. 
In  the  way  of  new  work,  plans  have  been  made  for  the  holding  of  a  State  normal 
farmers'  institute,  and  a  series  of  railroad  institutes  that  will  reach  some  fifteen 
counties.  Something  has  also  been  done  in  the  way  of  field  and  orchard  institutes, 
with  demonstration  lectures  in  pruning  and  spraying. 

MINNESOTA. 
By  O.  C.  Gregg,  Lynd. 

During  the  year  we  held  105  institutes,  all  being  of  one  day  only,  with  a  total 
number  of  sessions  of  227.  The  total  attendance  was  52,125,  estimated  according  to 
the  plan  suggested  by  the   American  Association  of  Farmers'   Institute  Workers. 

The  appropriation  for  the  year  was  $18,000,  which  amount  covered  the  entire 
expense  of  the  institutes  and  the  cost  of  publishing  35,000  copies  of  our  Annual  No. 
17.  We  employed  14  speakers  during  the  year,  some  for  long  and  some  for  short 
periods.  Very  few  local  speakers  were  used.  Our  general  plan  of  work  has  been 
the  same  as  heretofore,  with  the  exception  that  we  have  held  one-day  meetings 
entirely.  This  has  been  done  in  order  to  meet,  as  far  as  possible,  the  many  calls 
which  we  have  received  for  institutes.  We  have  given  some  special  work  to  help  the 
women's  institutes  organized  two  years  ago.  We  have  had  two  special  workers  visit 
these  institutes  during  the  year,  gathering  such  information  as  will  help  us  in  fur- 
thering the  work  of  that  department. 

MISSISSIPPI. 

By  J.  C.  Hardy,  Agricultural  College. 

The  number  of  meetings  mapped  out  for  the  past  year  was  200,  but  on  account  of 
quarantine  not  more  than  100  institutes  were  held.  Twenty-four  speakers  were 
employed,  and  the  work  for  the  year  was  carried  on  at  a  cost  of  13,000.  The  general 
plan  of  campaign  was  much  the  same  as  in  jirevious  years.  The  principal  new  lines 
of  work  have  been  to  have  the  second  day  for  a  practical  day,  in  which  to  do  some 
practical  work,  such  as  building  roads,  making  terraces,  judging  c^ittle,  etc. 

MISSOURI. 

By  G.  B.  Ellis,  Colunibia. 

The  principal  institute  months  in  this  State  are  September,  October,  November, 
and  December.  On  account  of  the  great  interest  in  the  World's  Fair  which  was  held 
in  St.  Louis  in  1904,  the  amount  of  institute  work  done  in  the  State  was  considerably 
curtailed.  There  were  held  58  one-day  meetings,  44  two-day  meetings,  and  2_^ three- 
day  meetings;  the  total  number  of  sessions  25fi,  with  a  total  attendance  of  2,560,  an 
average  of  100  per  session.  The  amount  of  money  appropriated  for  the  year  was 
$5,000,  but  on  account  of  the  curtailment  of  tlie  work,  as  above  stated,  only  $3,100 
of  this  appropriation  was  used.  On  account  of  a  technical  ruling  of  the  State  auditor 
the  balance  of  the  fund  reverted  to  the  State.  It  had  been  exjVected  to  use  this  bal- 
ance during  the  winter  months,  but  on  account  of  this  /uling  it  could  not  be  done. 
There  were  30  speakers  eni]>loyed  during  the  year.  About  half  of  them  were  from 
the  agricultural  college  and  experiment  station.  Three  speakers  were  employed 
from  other  States.  No  material  change  has  been  made  in  the  general  plan  for  the 
work  in  this  State.  The  traveling  institute  which  was  inaugurated  two  or  three 
years  ago  has  been  continued  with  success.  The  plan  of  having  the  institute  lec- 
turers visit  the  schools  in  towns  where  n.eetings  are  held  and  deliver  lectures  has 
been  extended,  and  we  think  l)y  this  method  we  are  reaching  hundreds  of  young 
people  of  the  State.  In  a  number  of  places  where  high  schools  are  in  session  the 
classes  are  dismissed  for  one  session  of  the  institute,  which  is  attended  by  the  students 
in  a  body.     Lectures  especially  prepared  for  the  pupils  are  given. 
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MONTANA. 
By  F.  B.  LiNFiELD,  Bozemaix.  , 

The  total  number  of  meetings  held  during  the  year  was  47,  the  number  of  sessions 
being  100,  and  our  total  attendance  was  about  7,000.  The  speakers  employed  on  the 
trips  for  the  year  numbered  1*0,  and  the  work  was  carried  on  at  a  cost' of  $4,000. 
This  work  is  new  to  the  State,  having  lieen  started  on  a  systematic  plan  only  about 
four  years  ago.  Tlu'  interest,  however,  is  increasing  very  materially.  Our  big  ditfi- 
culty  is  to  get  a  sutiicient  numl)er  of  experiencetl  workers  that  we  can  depentl  upon 
to  help  us  in  this  work.  Our  i)lan  of  arrangement  is  to  work  through  local  farmers' 
institutes  or  agricultural  organizations  where  these  exist,  and  wliere  they  do  not  to 
delegate  some  person  as  special  rei)resentative  of  the  l)oard  to  look  afterthe  adver- 
tising locally.  No  particularly  new  features  have  been  introduced  into  the  work  dur- 
ing the  past  year,  except  that  the  number  and  places  of  meeting  are  increasing  con- 
siderably. During  the  earlier  part  of  this  month  we  planned  and  carried  out  with 
considerable  sui'cess  a  normal  institute  course  at  the  agricultural  college,  which  I 
believe  in  the  future  development  of  our  work  promises  to  be  of  very  great  help. 

NEBRASKA. 

By  E.  A.  BrKNETT,  Lincoln. 

The  year  ending  June  .SO,  1905,  was  perhaps  the  most  successful,  from  the  stand- 
point of  attendance  and  general  interest,  of  any  farmers'  institute  year  yet  held.  The 
institute  work  in  Nebraska  never  begins  very  early,  the  middle  or  latter  part  of 
November  being  about  as  early  as  our  farmers  can  find  leisure  to  attend  such  meet- 
ings. Most  institute  points  prefer  dates  from  the  first  of  January  to  the  middle  of 
March.  Our  institutes  began  last  year  on  November  18  and  closed  March  30  of  the 
present  year. 

One  hundred  and  fifty  institutes  were  held.  Of  these  88  were  one-day  institutes 
and  56  were  two-day  institutes.  Six  institutes  were  held  for  three  or  more  days. 
Four  hundred  and  eighty  sessions  were  held.  The  total  attendance,  according  to 
the  Government  methods  of  calculation,  was  67,241.  Institutes  were  held  in  68 
counties. 

Something  over  |6,000  w-as  expended  in  this  work.  The  first  year  of  this  bien- 
nium  running  below  $6,000  left  a  larger  amount  for  the  second  year.  A  slight 
deficit  was  also  created  by  the  scheduling  of  more  institutes  than  could  be  held  with 
the  funds  available.     The  university  paid  this  deficit. 

Farmers'  institutes  profit  materially  on  account  of  their  relation  to  the  university. 
One  thousand  five  hundred  dollars  was  paid  for  salaries  of  the  superintendent  and 
assistant  superintendent.  Eighteen  speakers  belonging  to  the  university  staff  attended 
60  institutes,  spending  eighty-two  days  therein,  receiving  expenses  only  for  this  work. 
Twenty  other  State  lecturers  were  employed,  being  paid  a  per  diem'and  expenses. 
About  75  per  cent  of  the  institute  work  is  done  by  these  lecturers,  who  have  no 
other  relation  to  the  university.     This  percentage  is  only  approximate. 

There  were  no  women's  institutes  during  the  period  covered  by  this  report,  but  at 
three  or  four  points  the  women  took  charge  of  certain  sessions  of  the  institute,  fur- 
nishing the  programme  and  being  responsible  for  the  same. 

We  endeavor  to  form  permanent  organizations  at  each  institute  point.  These  are 
not  necessarily  county  organizations,  some  large  counties  having  as  many  as  three 
institutes  and  as  many  organizations.  The  permanent  organization  elects  a  presi- 
dent, a  secretary  and  treasurer,  and  a  local  committee  to  look  after  the  expenses  and 
the  programme. 

Last  year,  at  many  institutes,  corn  shows  were  held  in  connection  with  the  insti- 
tute, the  corn  on  exhibition  being  judged  by  the  speaker  on  that  subject. 

Institutes  are  advertised  through  the  State  agricultural  papers,  by  the  printing  of 
posters  and  by  mailing  postal  cards  from  the  central  office  to  a  list  of  farmers  sup- 
plied by  the  local  committee.  Programmes  are  made  by  the  assistant  superintend- 
ent, and  dates  are  published  at  least  six  weeks  before  holding  the  institute. 

Among  the  special  subjects  treated  last  year  were  the  selection  and  improvement 
of  corn,  the  production  of  forage,  tillage  and  rotation  of  crops,  potato  culture,  the 
improvement  of  live  stock  and  the  feeding  of  cattle,  care  and  management  of  swine, 
care  and  management  of  poultry,  home  adornment,  scientific  methods  in  the  prepa- 
ration of  food,  etc.  At  twelve  institutes  the  question  of  improvement  of  earth  roads 
was  discussed,  the  "King"  method  of  dragging  the  country  roads  being  advocated. 
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Aside  from  the  work  done  in  the  farmers'  institutes,  the  university  furnished  the 
leading  speakers  for  the  various  i)ure-seed  special  trains  which  traversed  the  State, 
advocating  advanced  methods  in  agriculture.  The  number  of  persons  who  attended 
tlic  various  seed-corn  specials  in  tlie  State  was  41,886. 

It  is  probal^le  that  the  number  of  i)eople  reached  by  farmers'  institutes  during  the 
present  year  will  not  equal  that  of  the  past  year,  although  the  demand  for  such  work 
will  undoubtedly  increase.  It  is  necessary  to  keep  the  expenses  of  institute  work 
within  tlie  appropriation,  and  this  can  only  be  done  by  limiting  the  number  to  a 
point  below  those  held  during  the  past  year. 

NEVADA. 

Bj'  P.  B.  Kennedy,  Reno. 

The  past  year,  our  third  year,  has  been  one  of  especial  activity  along  the  line  of 
farmers'  institute  work  in  Nevada.  Nine  different  sections  of  the  State  were  visited, 
including  ( iardnerville  and  Mason  valleys  in  the  west.  Paradise  Valley  in  the  central 
portion,  and  Star,  South  Fork,  Lemoille,  ilound,  Ruby,  and  Clover  valleys  in  the 
east.  Twenty-two  meetings  were  held,  with  an  average  attendance  of  about  40  per- 
sons and  a  total  of  about  800. 

A  departure  was  made  from  the  regular  method  of  conducting  the  institutes  from 
that  of  previous  years  in  that  all  the  meetings  were  held  in  the  country  districts  them- 
selves, and  not  in  the  adjacent  towns.  The  advantages  gained  were  several.  The 
ranchers  felt  more  at  home  while  discussing  tlie  various  subjects,  as  no  restraint  was 
put  upon  them  by  the  presence  of  lawyers  and  town  orators.  The  attendance  con- 
sisted largely  of  ranchers  and  their  families,  so  that  we  were  talking  to  audiences  that 
we  were  interested  in  and  who  were  interested  in  us.  The  spare  time  in  the  morn- 
ing, when  not  taken  up  in  travel,  was  used  in  going  over  the  farms  and  becoming 
personally  acquainted  with  the  farmers'  problems. 

A  great  difference  was  experienced  in  the  manner  in  which  some  audiences  would 
receive  us.  In  some  cases  we  were  cordially  received  and  encouraged  to  come  again; 
in  other  cases  we  received  few  words  of  thanks  or  encouragement. 

The  distance  traveled  to  conduct  these  institutes  was  about  1,000  miles  by  rail  and 
400  miles  by  team  and  wagon.  A  driver  and  three  institute  workers  proved  to  be  a 
very  convenient  number  to  transport,  as  behind  the  two  seats  there  was  a  place  for 
the  stereopticon  in  a  trunk,  which  always  accompanied  us. 

The  main  subjects  talked  about  at  the  meetings  this  year  were  as  follows:  Types  of 
beef  and  dairy  animals,  breeding  horses,  duty  of  water,  plants  poisonous  to  stock, 
range  problems,  weeds,  insect  pests,  anthrax  and  blackleg,  gophers  and  ground 
squirrels,  alkali  soils,  teaching  the  subject  of  agriculture  in  the  public  schools,  and 
the  agricultural  college.  At  nearly  every  institute  lectures  are  given,  with  practical 
demonstrations  by  our  principal  of  the  domestic  science  department. 

The  cost  of  the  institutes  to  the  j^tation  has  been  about  $150.  This  large  amount 
of  work  could  not  be  accomi)lished  at  so  small  an  expense  but  for  the  assistance  of 
the  Southern  Pacific  Railway  Company  and  the  exceeding  hospitality  of  the  ranchers 
themselves,  who  opened  their  houses  and  gave  us  a  hearty  welcome,  whether  they 
thought  we  could  benefit  them  or  not. 

NEW  BRUNSWICK. 

By  T.  A.  Peters,  Fredericton. 

For  some  years  up  to  1901,  meetings  had  been  held  for  the  discussion  of  agricultural 
subjects  under  the  direct  supervision  of  the  department  of  agriculture.  In  1901  an 
act  was  passed  providing  for  the  formation  of  a  farmers'  institute  system.  This  act 
provides,  among  other  things,  that  where  agricultural  societies  now  existing,  or  here- 
after incorjjorated  under  the  agricultural  act  of  1888  or  amendments  thereto,  will 
undertake  to  hold  meetings  under  regulations  made  ]:)y  the  lieutenant-governor  in 
council,  under  section  3  of  this  act,  they  shall,  by  their  districts,  be  considered  as 
farmers'  institutes.  Fifty-nine  institutes  were  established  under  this  act  and,  in  addi- 
tion, 7  institutes  were  estaljlished  in  outside  districts.  During  the  year  1904,  139 
meetings  were  held,  with  a  total  attendance  of  5,324,  number  of  addresses  delivered 
being  309.  In  1905,  150  meetings  have  l)een  lield,  with  a  total  attendance  of  over 
6,000.  The  .subjects  treated  of  include  the  breeding  and  feeding  of  all  kinds  of  stock, 
including  poultry,  cultivation  of  the  soil,  clover  growing,  soil  moisture,  demonstration 
in  judging  live  stock,  spraying,  ])runing,  and  culture  of  orchards,  etc.  The  govern- 
ment appropriation  for  farmers'  institute  work  is  5;2,500  per  annum.  No  portion  of 
this  amount  is  used  for  superintendent's  salary,  as  that  work  is  done  by  the  deputy 
commissioner  for  agriculture. 
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NKW  .IKKSKY. 
By  Fkaxki.in   Dvk,  Trenton. 

At  no  time  since  the  beginning  of  fanners'  institutes  in  New  Jersey  lias  the  interest 
in  their  purpose  and  work  l)een  so  marked  as  it  was  during  the  season  of  1904.  This 
interest  was  nianifi'sted  in  the  iiic-reased  attemhince,  which  was  so  general  that  it  was 
the  rule,  there  being  l)ut  two  or  three  exceptions  to  it  and  those  for  cause. 

This  increased  attendame  was  not  out  of  idle  curiosity  nor  for  social  intercourse, 
but  for  the  helpful,  practical  l)enetits  the  institute  provides  through  its  speakers. 
The  interest  in  the  addresses  was  close,  and  the  questions  asked  showed  a  growing 
intelligence  on  the  part  of  the  questioners. 

Another  evidence  of  growing  interest  is,  requests  are  coming  in  for  more  meetings.  . 
These  signs  of  progress  so  encouraged  those  in  charge  of  this  work  in  New  Jersey 
that  a  modest  appeal  was  made  to  tlu'  legislature  at  its  last  session  for  an  increase  of 
the  State  appropriation  for  this  object,  and  it  is  gratifying  to  state  that,  having  a 
governor  and  a  legislature  in  full  accord  with  our  work,  the  addition  was  granted. 

Accordingly  we  are  plaiuiing,  in  fact  have  already  arranged,  for  an  extension  of 
our  work,  which  will  cover  most  of  the  time  from  November  20,  1905,  to  latter  part 
of  February,  1906. 

The  number  of  meetings  held  last  year  was  30.  This  does  not  include  the  annual 
meeting  of  the  State  board  of  agriculture  nor  that  of  the  State  horticultural  society. 
The  institutes  j)roper  covered  3(5  days  and  102  .sessions,  or,  including  the  two  State 
meetings  named,  41  days  and  115  se.s>^ions. 

The  amount  of  money  exi)ended,  exclusive  of  printing,  postal  cards,  posters,  and 
programmes,  was  $l,S0li,  which  would  be  §51  per  day  average  for  each  institute  day. 
The  State  ])rints  the  recjuired  advertising  matter,  all  i)rinting  being  put  out  by  the 
State  to  the  lowest  responsible  bidder;  but  the  cost  of  such  printing  is  taken  from  our 
appropriation.  The  printing,  with  the  postage,  would  probably  add  to  the  expense 
of  each  institute  about  $3. 

Speakers  employed  were  three  from  other  States  during  the  season,  three  profess- 
ors from  our  own  State  agricultural  college,  and  live  or  six  local  speakers,  who  were 
farmers,  on  special  subjects  comiected  with  their  own  special  line  of  w<jrk,  as  the 
production  of  early  tomatoes,  ])roduction  of  melons,  asparagus,  peppers,  sweet  pota- 
toes, etc.  Besides  being  a  dairy  and  fruit  State,  New  Jersey  is  preeminently  a  mar- 
ket garden  State,  and  a  variety  of  subjects  uuist  be  treated  in  our  institute  lectures, 
subjects  adapted  to  the  locality  in  which  the  meeting  is  held,  or  else  the  institute 
would  fail  in  its  purpose. 

Our  plan  of  work  is  simple.  The  first  notice  sent  out  contains  a  list  of  all  the  meet- 
ings to  be  held,  the  place,  and  the  date.  This  notice  goes  to  the  newspapers  and  the 
various  farmers'  organizations.  The  next  notice  is  the  programme  of  the  meetings, 
containing  place  of  meeting,  hall,  list  of  subjects  and  S])eakers,  a  few  jaaragraphs  on 
the  purpose  of  the  institute,  and  a  short  statement  of  who  the  speakers  are.  These 
programmes  are  sent  to  the  press  in  the  neighborhood  where  each  institute  is  to  be 
held,  also  to  the  local  committee,  if  such  there  be,  to  distribute  among  the  farmers. 

The  third  advertisement  of  a  meeting  is  by  large  posters.  These  are  .sent  to  the 
local  committee  about  eight  or  ten  days  before  the  date  of  the  meeting,  to  be  put  up 
in  various  public  places.  We  are  of  the  opinion  that  plenty  of  judicious  advertising 
secures  a  larger  attendance  than  is  likely  to  prevail  where  l)ut  little  notice  of  the 
meeting  has  been  given. 

New  lines  of  work  have  to  do  with  old  questions,  interest  in  which,  for  local  rea- 
sons, has  subsided.  For  example,  the  peach  industry,  once  so  prominent  in  the 
State,  but  now  on  the  wane,  will  be  taken  up. in  the  coming  institutes  with  a  view 
to  creating  a  new  interest  in  a  product  which  we  believe  needs  only  to  be  under- 
standingly  treated  to  be  made  profitable.  So,  also,  the  production  of  alfalfa  in  all 
our  dairy  sections  especially  will  be  discussed,  and  so  presented  as  to  encourage  our 
dairy  farmers  to  produce  a  generous  supply  of  this  valuable  plant,  which,  in  conjunc- 
tion with  corn,  should  make  the  dairyman  growing  both  comparatively  independent 
of  other  sources  of  food  supply. 

The  study  of  soils  will  also  be  continued  as  to  their  variety,  composition,  require- 
ments, etc.,  and  this  by  a  soil  specialist  from  our  State  experiment  station. 

New  lines  of  work  are  also  embraced  in  our  efforts  to  have  the  old,  fundamental 
principles  that  underlie  safe  and  profitable  agricultural  practice  presented  in  a  clear, 
common-sense,  logical  way,  so  that  the  average  agricultural  mind,  occupied  as  it  is 
with  home  cares  and  daily  toil,  can  apprehend  and  comprehend  what  is  stated  and 
become  so  interested  as  to  apply  the  teachings  in  jjractice. 
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Another  line  of  teaching,  quite  as  important  as  the  one  named,  is  to  disabuse  the 
mind  of  error.  Errors  in  agricultural  practice  have  grown  not  only  out  of  miscon- 
ceptions of  natural  and  therefore  scientitic  truth,  but  also  out  of  and  by  reason  of 
erroneous  teachings,  whether  from  the  i)latform  or  the  bulletin.  Error  must  be 
cleared  away  before  the  truth  can  become  established. 

NEW  YORK. 
By  F.  E.  Dawley,  Fayetieville. 

The  winter  of  1904-5  was  without  exception  the  most  successful  season  of  institute 
work  that  New  York  State  has  ever  experienced.  The  season  opened  with  a  normal 
institute  lasting  six  days,  and  held  in  two  sections.  The  first  section  of  three  days 
was  held  at  the  State  "experiment  station,  Geneva,  and  the  second  section  of  three 
days  at  Cornell  University,  Ithaca.  The  speakers  at  the  normal  institute  have  now- 
learned  about  what  material  the  institute  lecturers  are  most  in  need  of,  and  have 
been  able  to  so  arrange  their  lectures  that  the  normal  institute  is  doing  far  more  good 
than  formerly.  The  value  of  these  normal  meetings  is  very  clearly  seen,  and  the 
quality  of  the  work  has  been  greatly  improved  since  they  were  inaugurated. 

The  day  following  the  close  of  the  normal  institute  at  Ithaca  the  workers  began 
their  regular  institute  season,  and  were  in  the  very  best  condition  for  a  strong  win- 
ter's campaign.  The  first  meeting  was  held  on  November  21  and  the  season  closed 
on  March  17,  261  meetings  having  been  held.  Of  these,  129  were  one-day  institutes, 
128  two-dav  meetings,  and  4  lasted  three  davs  or  more,  with  a  total  attendance  of 
87,439. 

In  addition  to  these  a  number  of  independent  institutes  were  held,  the  total  attend- 
ance at  which  was  31,000,  giving  an  attendance  of  118,439.  This  is  a  very  great 
increase  over  the  attendance  of  the  winter  before,  but  when  taken  in  connection 
with  a  period  of  years  it  simply  shows  our  normal  average  increase  for  each  year. 
The  winter  of  1903— i  was  the  most  inclement  that  New  York  State  has  experienced 
in  years,  and  at  many  of  the  meetings  the  roads  were  impassable,  so  that  the  attend- 
ance that  year  was  much  lower  than  the  average. 

During  the  year  we  held  institutes  in  every  county  in  the  State  except  Richmond 
and  Kings.  One  of  the  most  successful  meetings  we  hold  is  in  New  York  City  in  con- 
nection with  the  American  Institute.  A^'e  cooperate  very  largely  with  the  various 
organizations  in  the  State,  the  director  of  institutes,  who  is  a  director  in  most  of  the 
agricultural  associations  and  societies,  assisting  largely  in  arranging  the  programmes 
for  their  meetings.  The  attendance  at  these  meetings  is  figured  in  with  our  insti- 
tute attendance,  as  they  are  practically  our  round-up  meetings,  but  the  attendance 
at  summer  picnics  where  we  furnish  lecturers,  which  is  very  much  larger  than  the 
average  attendance  at  the  winter  institutes,  is  not  figured  in. 

Our  appropriation  is  the  same  that  it  has  been  for  a  number  of  years — $20,000,  but 
at  the  last  session  of  the  legislature  a  special  appropriation  was  made  to  the  education 
department  of  the  State  to  enable  it  to  pay  the  expenses  of  lecturers,  \,  hich  it  furnishes 
to  the  farmers'  institutes,  as  in  the  past. 

Our  belief  in  the  advantages  of  the  system  of  a  central  management,  sending  to  each 
meeting  from  two  to  six  speakers,  who  will  take  up  the  greater  portion  of  the  time, 
is  strengthened  each  year,  as  the  local  people  in  New  Y'urk  State  are  far  better  pleased 
to  have  the  work  mapped  out  for  them  and  carried  out  by  State  help  than  they  are  to 
make  an  entertainment  of  the  meeting  by  the  use  of  local  help,  recitations,  and  music. 
We  discourage  the  idea  of  exhibits  of  implements  and  products  at  our  meetings  fur- 
ther than  a  rit-h  and  choice  decoration  of  the  halls.  However,  in  a  few  instances 
something  akin  to  a  lo(;al  fair  is  held,  as  much  as  §300  or  $400  being  distributed  in 
prizes  in  certain  sections.  These  matters,  however,  must  be  governed  by  local  con- 
ditions to  a  very  great  extent. 

Our  special  "boys  and  girls"  sessions  are  very  successful,  and  the  number  of  young 
people  in  attendance,  as  avcU  as  the  large  number  who  are  attending  our  State  agri- 
cultural college,  who  attribute  their  first  interest  in  asricnlture  to  enthusiasm  received 
at  a  farmers'  institute,  is  an  evidence  of  the  efficiency  of  this  line  of  work. 

While  we  have  not  dropped  the  special  subjects  fcr  discussion  which  have  been  on 
the  programmes  at  each  institute  during  the  past  few  years,  and  are  still  talking  good 
roads,  better  schools,  and  alfalfa,  during  the  coming  year  we  shall  pay  particular 
attention  to  a  discussion  of  the  newer  trcatinent  for  milk  fever,  illustrated  with  the 
apparatus,  the  advantages  of  soil  inoculation  and  alfalfa  growing,  and  the  advantages 
coming  from  spraying  potatoes. 

The  period  devoted  to  the  question  box  i;  perhaps  the  distinguishing  feature  of 
New  York  State's  institutes.  The  questions  I'mm  each  institute  are  sent  to  the  cen- 
tral office,  and  an  examination  of  them  indicates  the  wide  range  of  subjects  discussed. 
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It  is  well  known  that  the  agriculture  of  New  York  is  more  varied  than  that  of  any 
other  8tate,  and  that  our  people  are  engaged  in  more  lines  of  special  work  than  most 
others.  Consetiuently  it  is  almost  inipossil)le  for  us  to  follow  the  system  of  some 
other  States  of  sending  a  given  nund)er  of  speakers  out  who  are  kept  together  from 
the  beginning  of  the  season  to  the  close.  To  meet  the  conditions  as  they  exist  and 
have  only  live,  up-to-date  subjects  iliscussed  in  each  community,  we  find  it  necessary 
to  vary  the  (!orps  somewhat,  although  the  conductor  in  each  series  of  meetings  usually 
remains  the  same. 

Our  special  poultry  institutes,  special  horticultural  institutes,  and  special  bee- 
keepers' meetings  are  increasing  in  attendance  and  interest  each  year.  The  success 
of  this  class  of  work  has  brought  us  to  the  point  of  holiling  a  special  sugar-beet  grow- 
ers' meeting,  where  the  advantages  of  various  sorts  of  seed  and  methods  of  cultiva- 
tion and  fertilization  will  be  discussed;  also  of  having  special  potato  and  alfalfa 
growers'  meetings.  All  these  special  meetings  are  increasing  in  attendance  and  inter- 
est each  year,  and  are  among  the  most  profitaljle  features  of  our  work. 

On  the"  whole.  New  York  State's  institutes  have  never  been  more  popular  than  they 
are  at  the  present  time,  and  four  times  as  many  meetings  were  asked  for  the  winter 
1905-6  as  can  be  held. 

NORTH  CAROLIN.\. 
By  T.MT  BtTLEK,  Raleigh. 

During  1905  the  North  Carolina  State  department  of  agriculture  has  held  81  farm- 
ers' institutes  in  7S  counties  of  the  State,  at  which  about  1H,000  farmers  were  present. 
This  is  a  much  larger  nundjcr  of  institutes  tlian  held  during  any  previous  year.  On 
the  whole  these  institutes  have  been  fairly  well  attended,  and  in  sections  where 
institutes  were  held  last  year  a  marked  increase  in  interest  and  attendance  was  usually 
apparent. 

The  amount  of  monev  expended  for  farmers'  institutes  in  North  Carolina  during 
1905  was  about  !r2,000.  "  This  is  exclusive  of  advertising,  printing  annual  report  of 
30,000  copies,  salary  of  acting  tlirector,  and  salaries  of  the  workers  in  the  State  depart- 
ment (  f  agriculture,  agricultural  college,  and  exjyeriment  station,  from  which  sources 
were  drawn  the  greater  number  of  the  regular  institute  lecturers. 

The  number  of  institute  speakers  employed  was  about  twenty,  exclusive  of  those 
supplied  by  the  local  committees.  Most  of  the  work  was  done  by  the  regular  work- 
ers in  the  State  department  of  agriculture,  but  some  assistance  was  received  from  the 
agricultural  college,  experiment  station,  and  Ignited  States  Department  of  Agricul- 
ture. There  were  also  employed  several  farmers  within  the  State,  and  in  addition 
the  services  of  two  lecturers  from  outside  the  State  were  obtained. 

During  1905  in  every  instance  where  there  existed  sufficient  interest  to  secure  the 
active  cooperation  of  a  local  committee  of  arrangements  a  very  successful  institute 
was  held.  In  fact  the  experience  of  1905  more  than  ever  before  shows  clearly  the 
necessity  for  local  farmers'  institute  organizations  to  cooperate  with  and  assist  the 
general  institute  director.  To  properly  advertise  and  arrange  satisfactory  programmes 
for  and  arouse  an  interest  in  these  meetings  active  local  cooperation  is  with  us  an 
absolute  necessity.  Wherever  such  a  committee  had  been  previously  secured  the 
institutes  this  year  were  well  attended,  the  interest  manifested  was  intense,  and  the 
demand  for  a  continuation  and  enlargement  of  the  work  very  apparent.  Recogniz- 
ing the  fact  that  without  the  active  assistance  of  the  farmers  themselves  the  institute 
work  could  never  be  properly  conducted  nor  reach  that  development  which  its 
importance  demands,  considerable  effort  has  been  made  to  secure  as  many  county 
farmers'  institute  committees  as  possible.  Up  to  this  time  such  institute  committees 
have  been  organized  in  77  counties,  and  within  the  next  six  months  it  is  expected  to 
complete  the  organization  of  the  whole  State  by  securing  similar  committees  in  the 
remaining  20  counties. 

A  list  of  the  leading  farmers,  numbering  from  200  to  500  in  each  county,  was 
obtained  through  the  justices  of  the  peace  in  each  township,  and  to  each  of  these 
farmers  was  sent  a  circular  letter  and  a  copy  of  the  programme  of  the  nearest  insti- 
tute. In  addition  posters  advertising  the  institutes  were  sent  to  each  post-office  and 
country  store  in  each  county  and  a  copy  of  the  programme  published  in  the  local 
and  county  papers.  Schedules  giving  location  and  dates  of  all  institutes  were  pub- 
lished in  the  leading  daily,  agricultural,  and  other  State  papers. 

No  especially  new  lines  of  work  have  been  introduced  in  the  sense  in  which  I 
interpret  the  same  suggested  by  our  secretary.  However,  the  advancement  in  insti- 
tute work  in  North  Carolina  has  been  very  great  during  1905,  but  has  consisted 
chiefly  in  extending  and  perfecting  the  organization  and  work  along  the  old  lines 
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pursued  during  the  two  preceding  years.  A  much  larger  number  of  institutes  have 
been  held,  more  institute  lecturers  have  been  secured  from  among  the  farmers  of  the 
State,  and  for  the  lirst  time  lecturers  from  outside  of  the  State  have  been  used  to  a 
considerable  extent. 

NORTH  DAKOTA. 
By  E.  E.  K.\UFMA.\,  Bv^marck. 

Last  year  we  held  61  institutes — 1  of  four  days,  13  of  two  days,  18  of  one  day,  and 
29  in  wliich  but  one  session  each  was  held,  making  the  total  nninl)er  of  sessions  140. 
Figured  on  the  basis  suggested  by  this  association,  the  total  attendance  was  12,838,  or 
91^7  per  session.  The  amount  of  money  spent  for  institute  v.ork  was  §3,948. 1 7,  which 
amount  covers  the  cost  of  publishing  the  annual,  salaries  of  speakers,  etc.  The  nurn- 
ber  of  speakers  employed  regularly  was  four,  although  the  number  appearing  at  insti- 
tutes during  the  year  was  twelve.  No  chanjze  was  made  in  the  general  plan  of 
carrying  on  the  institute  work.  The  conductor  has  entire  charge  of  the  corps  while 
in  thelieldand  plans  the  programme  at  each  institute  to  suit  the  needs  and  conditions 
in  that  particular  locality.  The  only  new  line  of  work  inaugurated  was  the  operation 
of  a  special  seed  train  for  one  week"  over  the  line  of  the  Minneapolis,  St.  Paul  and 
Sault  Ste.  .Marie  Railroad  in  the  State.  The  railway  management  furnished  the  train, 
and  all  other  expenses  were  met  from  the  institute  fund.  Twenty-seven  stops,  at 
intervals  of  aV)out  20  miles,  were  made  in  live  days.  At  each  stop  of  one  hour  and 
thirty  minutes  the  farmers  gathered  into  a  large  passenger  coach  or,  as  was  more 
often  the  case,  in  a  hall,  and  talks  were  given  on  selecting,  grading,  and  testing  seed 
grain,  with  the  treatment  of  same  with  formaldehyde  to  prevent  smut.  Speakers 
from  the  experiment  station  who  were  thoroughly  cognizant  of  the  conditions  pre- 
vailing in  theterritorv  covered  accompanied  the  train,  and  the  results  obtained  were 
highly  satisfactory  to  the  railway  company  and  the  institute  management.  The 
smallest  number  at  anv  stop  was  To,  and  at  three  places  more  than  500  were  in  attend- 
ance. Bv  actual  count  the  total  number  meeting  this  train  was  5,555.  or  an  average 
of  over  200  for  each  stop.  Five  leaflets  or  circulars  were  handed  each  farmer  on  leav- 
ing the  car  or  hall.  These  circulars  gave  a  resume  of  each  talk  and  would  serve  to 
refresh  the  memory  of  the  farmer  when  preparing  his  seed  grain  for  the  spring 
seeding.  .  ,     .       o  j 

North  Dakota  is  and  will  continue  to  be  for  years  a  gram-producing  State,  and 
while  not  in  any  manner  neglecting  live  stock,  dairy  husbandry,  horticulture,  etc., 
the  institute  management  l)elieves  it  is  the  part  of  wisdom  to  pay  special  attention  to 
grain  raising.  The  object  of  the  special  train,  of  course,  is  to  Cover  as  much  territory 
as  possilile  and  therebv  reach  the  largest  number  of  farmers  possible  in  a  short  space  of 
time.  The  railroads  are  benefited  1  jy  the  increased  amount  of  grain  they  are  required 
to  haul,  provided  there  is  any  increase.  All  three  of  the  leading  railway  companies 
will  furnish  a  train  to  the  institute  management  next  March,  and  it  is  planned  to 
devote  a  week's  time  to  each  road.  It  will  cost  the  institute  board  nearly  $1,000, 
but  judging  from  past  experience  over  15,000  farmers  will  receive  instruction  relative 
to  seed  grain. 

NOVA  SCOTIA. 
By  B.  :M.  C'hii'max,  IlaJijax. 

I  now^  beg  to  report  that  instead  of  what  is  called  institutes  in  Ontario  we  use  our 
agricultural  societies  for  the  purpose  of  holding  meetings  and  lectures.  We  have 
now  fairly  well  distributed  over  the  18  counties  of  Nova  Scotia  16(5  agricultural 
societies,  with  a  meml)ership  of  8,426.  These  societies  are  organized  in  the  princi])al 
farming  districts  through  the  province,  and  we  think,  considering  the  fact  that  our 
land  sintable  for  agricultural  jmrposes  does  not  embrace  much  more  than  one-half  of 
the  province,  the  either  l)eing  timber  lands  on  a  njcky  soil  with  many  barren  stretches, 
and  that  but  little  more  than  o:ie-half  of  our  population  de])ends  on  agriculture,  the 
remainder  being  engaged  in  mining,  hnnbering,  and  fishing,  that  our  work  among  the 
agriculturists  extends  perhaps  as  far  in  prt)portion  to  cultivated  lands  and  popula- 
ti7)ns  as  most  of  the  other  eastern  provinces.  We  have  been  holding  institute  meet- 
ings among  these  societies,  more  or  less,  for  the  last  ten  years.  Aliout  190  meetings 
have  beenlield  during  the  past  year,  with  an  attendance  of  8,062,  and  in  addition  to 
this  we  have  two  traveling  dairv  schools  going  through  the  principal  farming  districts. 
These  dairy  schools  held  a  total  of  384  meetings,  with  a  total  attendance  of  15,891. 
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Our  total  meetings,  lioth  ajrrieultural  and  tliose  attendiii":  tlic  dairy  school,  average 
45  at  each  meeting,  which  I  tliink  i:^  very  good. 

About  six  speakers  have  been  employed  at  different  times  witii  our  agricultural 
meetings,  usually  two  together,  and  the  total  amount  expended,  including  the  dairy 
school,  amounts  to  about  $4,0(10.  The  geniTal  plan  is  to  arrange  meetings  by  send- 
ing out  posters  lo  the  secretaries  of  agricultural  societies.  The  route  and  date  are 
Hxed  at  this  office  and  the  secretaries  j)Ut  up  the  posters  and  arrange  for  the  hall.  I 
do  not  know  that  there  will  lie  much  change  in  this  line  <>f  work.  The  new  agricul- 
tural college  at  Truro  is  now  ojjen,  and  these  meetings  will  be  continued  largely  by 
members  of  the  staff  and  others. 

OHIO. 
l'>y  ^^■.  \V.  Miller,  Cohimbuf>. 

Just  twenty-five  years  ago  the  ()hi(j  State  board  of  agriculture  began  the  work  of 
holding  farmers'  institutes.  An  api)roj)riation  of  Sl,()Oo  was  made  from  the  earnings 
of  the  State  fair,  and  27  institutes  were  held  iluring  the  winter  »i  1880-81.  The 
results  were  so  encouraging  that  the  work  was  ]>rovided  for  and  carried  on  by  the 
board  for  ten  years,  and  during  that  period  45.3  institutes  were  held  under  its 
auspices.  The  faculty  of  the  Ohio  State  I'niversity  and  the  staff  of  the  Ohio  Agri- 
cultural Experiment  Station  rendered  valuable  .■^ervii-e  to  the  cause  during  its  experi- 
mental stage.  In  ISiH)  the  general  as.'^end)ly,  recognizing  the  value  of  the  work, 
passed  an  act  jiroviding  for  the  organization  and  sujiport  of  farmers'  institute  socie- 
ties. Since  that  time  H,070  two-tlay  institutes  of  tive  se.>^sions  each  have  Ix-'en  held 
under  the  management  of  the  board,  or  a  total  of  H,  140  days  and  15, 3.50  .sessions. 

Last  year  there  were  .31(5  apjilications  for  in.stitutes,  but  with  the  funds  at  the  dis- 
posal of  the  board  but  243  coidd  be  granted.  The  work  began  December  5,  1904, 
and  closed  February  25,  1905.  From  18  to  27  two-day  institutes  were  held  each 
week,  making  a  total  of  48(5  days  and  1,215  sessions;  all  of  them  held  five  sessions 
and  many  of  them  six.  The  t(jtal  average  attendance  was  80,.5(:8,  or  an  average 
attendance  at  each  institute,  including  all  sessions,  of  331.  In  addition  to  these 
regular  institutes  a  large  number  of  indep(.'ndent  meetings  were  held,  38  of  which 
fo .-warded  reports  to  the  department  of  agriculture  showing  a  total  average  attendance 
of  12,085. 

The  department  of  agriculture  receives  from  the  counties  of  the  State  §8,375  annu- 
ally for  the  payment  of  ])er  diem  and  expenses  of  speakers,  and  the  institutes  receive 
an  equal  amount  for  local  expenses. 

The  importance  of  local  organization  in  this  work  has  always  been  emphasized  by 
the  Ohio  State  board  of  agriculture,  and  the  responsibility  of  making  up  programme, 
advertising,  etc.,  has  Ijeen  i>laced  upon  each  society,  it  being  required  that  local 
talent"  occupy  at  least  a  part  of  the  time  of  each  session.  In  this  way  a  personal 
interest  in  the  success  of  the  work  is  secured.  I  send  to  theotticers  of  the  institutes, 
at  the  earliest  possible  date,  copies  of  the  Institute  Bulletin,  which  contains  names  of 
speakers  and  their  topics,  institutes  to  be  held,  with  dates  and  speakers  assigned. 
On  receipt  of  this  information  the  officers  of  local  societies  are  expected  to  make  all 
the  necessary  arrangements  for  holding  the  institutes,  and  as  a  rule  they  are  very 
successful.  All  of  the  eighty-eight  counties  in  the  State  have  local  institute'  organiza- 
tions, and  from  one  to  four  institutes  are  held  in  each  county,  with  an  average  of 
nearly  three  to  each. 

The  speakers  emi)loyed  by  the  board  are  all  practical  farmers.  Some  of  them  are 
graduates  of  the  agricultural  college,  Ohio  State  University,  and  some  have  taken 
special  training  at  the  Ohio  Agricultural  Experiment  Station.  The  professors  of  the 
agricultural  college  and  the  staff  of  the  agricultural  experiment  station  do  no  regular 
work  now  on  the  institute  force,  but  they  do  supplement  the  work  of  the  State  lec- 
turers whenever  their  engagements  will  permit. 

What  is  generally  termed  a  round-up  we  call  "the  State  farmers'  institute."  The 
first  one  was  held  in  Columbus,  January  11,  1887,  and  a  two-day  State  institute 
has  been  held  in  the  statehouse  every  year  since.  It  is  largely  attended  by  insti- 
tute workers,  farmers,  stock  breeders,  horticulturists,  etc.  An  effort  is  always  made 
to  secure  specialists  on  the  various  subjects  con.sidered. 

^  The  farmers'  institute  has  come  to  Ohio  to  stay.  That  the  agriculturists  of  the 
State  have  learned  its  value  as  an  educator  is  shown  not  only  by  large  attendance, 
but  also  by  active  participation  in  the  work  and  an  earnest  desire  to  have  the  number 
of  institutes  increased  each  vear. 
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ONTARIO. 
By  O.  A.  Putnam,  Toronto. 

The  following  is  a  brief  statement  of  the  statistics  relating  to  farmers'  and  women's 
institutes  in  the  Province  of  Ontario  during  the  year  ending  May  ol,  1905: 

Farmers'  institutes:  Number  of  meetings  held,  845;  membership,  22,500;  attend- 
ance, 102,000.  Amount  of  money  spent  (1904):  Departmental  funds,  $13,700;  funds 
collected  and  controlled  by  local  institutes,  $12,500.    Number  of  speakers  employed,  66. 

Women's  institutes:  Number  of  meetings  held,  1,406;  membership,  6,968.  Amount 
of  money  spent  (1904):  Departmental  funds,  $3,500;  funds  collected  and  controlled 
l)y  local  institutes,  $1,200.     Number  of  speakers,  21. 

I  might  be  pardoned  if  in  giving  the  report  which  is  asked  for  on  the  programme 
I  transgress  somewhat  by  making  a  brief  statement  regarding  the  women's  institute 
work  as  we  now  find  it  in  the  Province  of  Ontario.  During  the  winter  sea.son,  when 
our  regular  farmers'  institute  meetings  are  being  held,  it  is  the  custom  to  send  a  lady 
delegate  to  those  points  from  which  a  special  request  has  been  received.  At  these 
meetings  it  is  usual  for  the  ladies  to  hold  a  separate  afternoon  session  and  to  join 
with  the  farmers'  institute  for  the  evening  session.  The  women's  institutes  have 
grown  beyond  our  expectations  during  the  past  twelve  months.  Organization  has 
been  effected  in  eleven  different  districts,  and  we  now  have  70  more  organizations 
than  at  this  time  one  year  ago.  The  membership  for  the  year  ending  June,  1905,  was 
30  per  cent  in  advance  of  the  previous  year,  and  we  now  have  a  total  membership  in 
the  69  ridings  of  8,500.  We  reserve  most  of  our  efforts  in  order  to  make  a  decided 
success  of  the  series  of  institute  meetings  held  during  the  last  week  of  May  and 
throughout  June,  extending  in  some  districts  to  the  end  of  the  first  week  in  July. 
During  the  past  summer  we  sent  out  21  lady  delegates  and  visited  327  points,  at 
which  meetings  were  held.  The  suljjects  dealt  with  at  these  meetings  are  varied, 
and  all  lines  of  work  which  have  for  their  object  the  betterment  of  home  conditions 
and  the  uplifting  of  life  on  the  farm  form  the  basis  of  addresses,  papers,  and  dis- 
cussions. 

We  have  during  the  past  year  done  much  to  enable  the  home  makers  to  meet  their 
responsibilities  from  day  to  day;  have  done  much  to  direct  those  responsible  for  the 
menu  to  supply  a  proper  dietary  for  the  younger  and  older  members  of  the  family — 
how  best  to  provide  the  most  suitable  foods  at  a  minimum  of  cost  and  labor  for  the 
building  and  maintenance  of  bodily  strength.  The  husbands  and  fathers  have  been 
taught  to  properly  appreciate  the  necessity  for  sanitary  conditions  about  the  home, 
that  the  health  of  the  family  may  be  insured;  the  benefits  of  fresh  air  and  sunlight 
have  been  given  prominence  at  all  times;  the  advisability  of  the  average  farmer  using 
a  greater  proportion  of  vegetable  and  fruit  diet  to  replace"  the  undue  proportion  of 
meat.  The  boys  and  girls  on  the  farm  have  not  been  forgotten;  we  have  endeavored 
to  plan  certain  lines  (>f  work  which  they  can  undertake  in  connection  with  the  insti- 
tute, and  have  also  instructed  the  parents  as  to  the  line  or  lines  of  reading  which 
would  be  of  most  interest  and  benefit  to  them.  In  fact,  anything  which  tends  to  the 
betterment  of  home  conditions  and  the  upl)uilding  of  a  strong,  vigorous,  and  noble 
manhood  and  womanhood  have  been  considered  as  legitimate  field  for  the  work  of 
women's  institutes. 

The  general  plan  of  work  in  connection  with  farmers'  institutes  has  been  on  much 
the  same  line  from  year  to  year,  and  this  has  been  explained  before  this  association 
fully  upon  more  than  one  occasion.  We  have,  however,  introduced  special  features 
during  the  past  twelve  months  which  are  likely  to  prove  of  much  value  to  the  farmers, 
and  will  also  tend  to  ]iopularize  the  work  of  the  institutes. 

Fruit  institute  meetings  in  the  interest  of  fruit  growers  have  been  held  in  those 
sections  where  fruit  growing  is  the  main  source  of  revenue  to  the  agriculturist. 

Special  seed  growers'  meetings  were  held  in  the  open  field  at  the  season  when 
alsike,  red  clover,  and  timothy  were  at  that  stage  of  growth  when  the  lecturers  could 
illustrate  their  lesson  V)y  the  growing  crop.  In  this  way  we  are  endeavoring  to  estab- 
lish system  and  uniformity  among  farmer.«  who  are  making  a  specialty  of  one  or  more 
of  these  lines. 

Judging  classes  have  also  been  a  feature  in  connection  with  special  meetings  during 
the  past  summer,  and  we  are  planning  to  make  them  prominent  during  the  coming 
campaign.  The  aim  of  the  department  is  to  more  and  more  use  demonstration  classes 
and  illustrative  material  in  supplementing  the  addresses  of  the  lecturers. 
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PENNSYI.VAXTA. 
Ry  A.  I..  Maktin,  Ilnrriahtirf]. 

We  feel  safe  in  stating  that  our  institutes  had  a  larger  attendance  last  year  than  in 
any  previous  year,  a  total  of  Io0,9;i2.  Toi)ics  discussed  embraced  a  witle  range. 
This  of  necessity  nnist  Ix'  true  in  a  State  containing  such  a  great  variety  of  soils,  cli- 
matic conditions,  and  home  markets.  The  farmers,  as  a  result  (jf  instructions  received 
at  these  institutes,  are  rapidly  adopting  the  most  approved  methods  in  every  depart- 
ment of  farm  operations,  the'  results  of  which  are  noticeable  in  the  raising  of  more 
pure-breed  animals,  larger  crops  of  grain,  fruits,  and  vegetables,  and  of  superior 
quality. 

The"  number  of  days  of  institute  held  this  season  was  327.  Added  to  this  we  had 
three  days  of  normal  institute,  making  a  total  of  :W0.  These  normal  meetings  have 
become  a  fixture  in  the  Pennsylvania  farmers'  institute  work.  Their  object  and  aim 
is  to  better  equip  the  institute  lecturer  for  his  work.  Instructors  for  these  meetings 
are  engaged  with  reference  to  their  ability  to  sjjcak  with  authority  on  ([uestions  relat- 
ing to  soil,  animal  industry,  horticulture,  dairying,  etc.,  thus  bringing  to  the  farm- 
ers' institute  lecturers  accurate  knowledge  for  (levelopment  of  the  problems  and 
lessons  which  they  are  expected  to  })ring  l)efore  tlie  farmers  of  the  State.  Amount 
of  money  expende<l  at  farmers'  institutes  the  la.«t  year  was  $17,500.  The  number  of 
speakers  employed  was  (V.\.  In  the  localities  where  institutes  were  held  many  local 
sf)eaker8  joined  in  the  work  with  the  State  force.  The  State  force  of  instructors  is 
divided  into  five  sections,  each  section  going  into  a  certain  part  of  the  State  on  a 
continuous  line  of  travel  from  county  to  county  until  the  schedule  for  the  season  is 
completed.  This  arrangement  gives  economy  in  travel  and  also  convenience  to  the 
different  localities  where  institutes  are  held,  as  they  know  in  advance  who  the  speak- 
ers are  and  on  what  days  their  institutes  will  be  held. 

We  are  undertaking,  in  addition  to  this  valuable  oral  instruction,  to  introduce 
schools  in  the  actual  practice  of  dairying;  that  is,  in  a  locality  where  butter  is  made 
in  the  creameries  an  expert  butter  maker  is  engaged  to  take  charge  of  the  ripening 
of  the  cream,  churning  of  same,  and  working  of  butter,  giving  lessons  to  the  cream- 
ery patrons,  who  form  the  school,  along  every  jiliase  of  the  work. 

A  meeting  of  this  character  is  now  billed  to  be  held  at  Troy,  Bradford  County,  on 
the  21st  to  the  23d  of  November.  Professor  Van  Norman,  late  of  Purdue  University, 
Lafayette,  Ind.,  now  dairy  instructor  at  State  College,  Pennsylvania,  will  have  charge 
of  this  dairy  school  and  class  work. 

Our  exjterience  teaches  us  that,  as  the  agricultural  chemist  and  botanist  develop  year 
after  year  many  lessons  in  agriculture,  the  inqxirtance  of  the  institute  instructor,  as 
well  as  the  place  he  occupies  as  lecturer,  will  not  have  abated,  but  added  to  this  oral 
instruction  will  be  object  lessons  in  butter  making,  plant  growth  and  life,  soil  and 
soil  moisture,  spraying  for  fungi  and  insect  enemies;  in  fact,  the  field  is  just  opened 
up  for  this  important  line  of  work,  which  will  multiply  many  fold  the  importance  of 
farmers'  institutes  and  their  relation  to  the  advancement  of  agriculture. 

PRINCE  EDWARD  ISLAND. 
By  J.  C.  Readey,  Charlottetown. 

The  general  object  of  the  campaign  has  been  to  incite  a  greater  and  more  mutual 
interest  in  the  vital  agricultural  problems  of  this  Province.  The  plan  has  been  to 
bring  the  various  local  institutes  into  closer  touch  with  each  other  and  thus  stimu- 
late a  greater  interest  among  the  members  in  carrying  out  the  details  of  the  work. 
This  was  brought  about  by  semiannual  conventions,  to  which  delegates  from  the  local 
institutes  were  sent.  The  programme  for  these  conventions  was  prepared  by  the 
local  department  of  agriculture  and  submitted  to  the  farmers'  institute  staff,  who  act 
as  an  advisory  board. 

Following  this,  the  summer  series  of  educational  meetings  were  held.  Sixty  meet- 
ings were  held  in  June  and  July,  five  speakers  taking  part.  The  delegation  in  every 
case  consisted  of  one  Dominion  government  official  and  one  local  man,  the  latter 
being  a  member  of  the  Provincial  Institute  staff. 

The  new  work  consisted  in  the  organization  of  an  institute  staff,  the  institution  of 
classes  in  agronomy  and  seed  work,  the  arrangement  of  excursions  to  experiment 
stations,  and  thehofding  of  judging  com  petitions  and  short  courses  in  livestock  judging. 

Two  thousand  dollars  was  spent  in  the  work  and  1,692  members  were  enrolled. 
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QUEBEC. 

By  G.  A.  GiGAULT,  Quebec. 

The  number  of  farmers'  dubs  in  the  Province,  575;  number  of  members  of  clubs, 
51  188-  sul)Scrii)tion9  of  members, -566,082.23;  government  <j;rant,  $23,ol4;  number  of 
lecturers  employed  during  1904,  15;  amount  spent  by  the  government  for  lectures, 
$8  '^46 

\  farmers'  club  can  be  organized  in  everv  parish  or  township  of  the  Province.  To 
be  a  member  of  a  club  one  must  pay  §1.  The  minimum  of  the  government  grant  is 
$25  and  the  maximum  S50.  It  is  calculated  according  to  the  number  of  niembers. 
Manv  clubs  own  registered  live  stock.  The  law  and  by-laws  of  the  council  ot  agri- 
culture allow  them  to  hold  competitions  for  standing  croiis,  the  best  managed  farms, 
a«  well  as  for  milch  cows  yielding  the  greatest  (piantity  of  milk.  Every  member  of 
a  farmers'  club  receives  gratuitously  the  Journal  of  Agriculture  and  Horticulture, 
l)ulilished  in  both  languages  by  the  department  of  agriculture.  In  order  to  be  entitled 
to  a  ^j-rant,  a  club  must  have  at  least  one  lecture  a  year. 

Two  experts,  one  on  fruit  culture  and  the  other  on  bee  keeping,  are  among  the 
speakers  emploved  by  the  department.  Besides  the  lectures  given  by  those  speakers, 
some  are  also  given  in  the  Province:  (1)  By  the  professors  of  the  St  Hyacinthe 
Dairy  School  and  speakers  emploved  by  the  Dairymen's  Association  and  the  Pomo- 
loo-icalSocietv,  at  meetings  held  bv  them  in  the  Province;  (2)  by  speakers  employed 
bv  the  federal  government:  (3)  bv  government  and  syndicates'  inspectors  who  visit 
the  cheese  and  butter  factories,  and  (4)  by  priests,  members  of  the  Agricultural 
Missionaries'  Association,  founded  by  the  Roman  Catholic  bishops._ 

Lectures  are  almost  always  given  in  the  rural  centers  in  the  evenings.  In  the  last 
report  of  the  department  of  agriculture  of  Ireland  we  read  the  following  remark: 
"  Lectures  should  be  arranged  to  be  given  in  schoolrooms  or  other  suitable  public 
rooms  in  the  evenings,  and  should  be  held  in  rural  centers.  Towns  and  the  larger 
villages  should  be  avoided,  as  experience  has  shown  that  the  greatest  success  attends 
those  lectures  which  are  given  in  the  rural  parts  of  a  county."  We  believe  that 
re<^ulation  to  be  excellent  and  follow  it  as  much  as  possible.  Our  reports  are  notyet 
complete,  but  we  can  safely  say  that  the  number  of  meetings  held  in  the  Province 
during  the  vear  1904-5  exceeds  900.  j       •       u 

Since  those  farmers'  clubs  have  been  organized  the  agricultural  production  tias 
greatly  increased.  The  last  census  establishes  that  during  the  decade  previous  thereto 
the  production  of  cheese  and  butter  has  increased  in  this  Province  by  341  per  cent. 
Some  exporters  contend  that  to-dav  Quebec  produces  more  dairy  products  than  any 
other  Province  of  this  Dominion.  "That  result  is  largely  due  to  the  dissemination  of 
agricultural  knowledge  by  the  lecturers  and  the  Journal  of  Agriculture. 

SOUTH  CAROLINA. 


By  J.  N-.  Harper,  ('lemson  Cnlln/e. 

Last  year  22  institutes  were  held  in  the  northern  half  of  the  State.  These  institutes 
were  conducted  bv  7  lecturers.  This  winter  32  meetings  are  being  held  in  the  south- 
ern half  of  the  State.  At  these  meetings  12  speakers  have  already  been  arranged  for, 
and  as  these  meetings  will  not  close  until  some  time  in  January,  it  is  probable  that 
other  speakers  will  be  secured.  This  makes  a  total  of  54  institutes  between  July  19, 
1905,  and  the  middle  of  January,  1906. 

I  have  no  means  of  ascertaining  the  amount  of  money  spent.  It  was,  however, 
confined  to  the  actual  expenses  of  the  lecturers,  who  were  college  or  station  officers, 
receiving  no  extra  compensation.  There  was  a  slight  additional  expense  for  adver- 
tising and  correspondence  with  the  local  managers  in  arranging  for  the  institutes. 

The  general  plan  of  the  campaign  is  to  have  those  desiring  an  institute  apply  to  the 
director  of  institutes  requesting  that  one  be  held.  When  these  applications  are  in, 
the  dates  of  the  institutes  are  so  arranged  as  to  enable  the  lecturers  to  go  from  place 
to  place  with  the  greatest  economy  of  time. 

Under  new  lines  of  work  inaugurated  aiid  carried  out  there  is  one  item  of  special 
interest  that  I  can  recall.  The  Southern  Railway  has  loaned  the  college  and  station 
for  institute  work  a  dav  coach,  which  is  hauk-d  free  of  cost  to  the  college  and  wher- 
ever we  wish  it  to  go  in  the  State.  This  coach  has  been  fitted  uj)  by  the  college  so 
as  to  contain  a  commissary  department,  where  meals  are  prepared  and  served  the 
lecturers;  sleeping  accommodations  also  have  been  installed.  The  rest  of  the  car 
space  is  taken  up  with  agricultural,  horticultural,  animal  husbandry,  biological,  geo- 
logical,  mechanical,  and  textile  exhibits.     In  addition  to  this,  arrangements  have 
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been  pertVrteil  fur  stereopticon  views  of  the  college  and  covering  si-ientilic  snbjects, 
experimental  work,  and  other  things  of  interest  to  the  farmer  and  the  public  at  large. 
This  new  feature  of  the  institute  work  is  attracting  considerable  attention,  and  the 
car,  which  has  been  in  the  field  a  little  over  a  week,  is  being  inspected  by  thousands 
of  people. 

SOrXH   DAKOTA. 
By  M.  F.  (Jkeklev,  Gary. 

Up  to  this  year  there  has  been  no  regular  appropriation  for  this  kind  of  work  and 
con.^equentlv  there  have  been  no  institutes  other  than  a  few  local  ones  carried  on  by 
the  people  of  the  neighborhood.  Some  of  tiiese,  however,  have  been  very  interest- 
ing and  of  much  value  to  the  localities  in  which  they  were  held.  At  the  last  session 
of^the  South  Dakota  legislature  an  api)ropriation  of  s.i, 000  a  year  for  the  next  two 
years  was  made.  An  institute  board  of  three  members  was  also  create<l,  consisting 
<)f  the  regent's  committee  of  two  in  charge  of  the  agricultural  college,  and  the  presi- 
dent of  that  in.«titution,  whose  duty  it  shall  be  to  have  full  charge  of  this  work  in 
the  State,  selecting  a  superintendent,  auditing  accounts,  etc.  This  board  made  M.  F. 
(ireeley,  of  Gary,  superintendent  of  institutes,  and  empowered  him  to  hire  such 
assistants  as  he  deems  necessary  to  effectually  ])rosecute  the  work 

It  has  been  decided  to  hold  an  institute  iii  every  county  in  tlie  State  during  the 
present  year,  the  same  to  be  held  at  the  most  accessible  ])oint  in  the  county,  pre- 
sumablv  the  countv  seat  in  most  cases.  During  the  niontli  of  July  institutes  were 
held  in'the  six  counties  of  the  Black  Hills.  The  attendance  at  the.^e  meetings  aver- 
aged 173  to  the  session  and  519  to  the  institute.  It  should  Ije  remembered  that  homes 
out  here  are  scattered.  Many  farmers  drive  from  20  to  40  miles  each  way,  and  when 
weather  is  stormv  and  roads  i)ad  it  almost  does  away  with  the  meeting. 

In  addition  to  these  meetings  we  have  up  to  December  8  held  13  meetings  east  of 
the  Missouri  River.  Most  of  these  have  lieen  single-day  meetings  with  evi-ning  ses- 
sion, and  have  been  well  attended.  The  force  consists  of  four  speaki-rs,  including 
the  conductor.  While  the  experimental  work  of  the  agricultural  college  will  be 
ably  represented  by  one  or  two  of  the  workers  there,  it  is  inten<led  to  confine  the 
speaking  largely  to"strictly  practical  men,  who  come  directly  from  their  well  handled 
stock  and  farms  to  the  platform. 

It  is  proposed  to  have  the  home  well  represented,  and  the  meetings  are  made 
interesting  to  women  and  young  people  as  well  as  to  men.  Particularly  are  the 
evi  ning  sessions  and  the  latter  ]>art  of  the  afternoon  sessions  arranged  with  this 
object  in  view.  At  the  sununer  meetings  demonstrations  in  cooking  were  given 
in  the  morning  in  a  separate  hall,  but  in  the  winter  meeting  this  work  is  restricted 
to  talks  on  plain  foods,  right  living,  and  home  making  by  Mrs.  Bertha  Dahl  Laws. 
It  is  proposed  to  carrv  out  this  plan  throughout  the  entire  year's  work,  so  as  to 
insure  at  the  start  the" equal  representation  of  the  work  <jf  the  home  with  the  work 
of  the  farm. 

UTAH. 
By  P.  A.  YoDER,  Lof/a)i. 

Our  State  legislature  has  made  appropriations  of  $1,500  annually  for  the  farmers' 
institutes.  From  this  appropriation  are  paid  the  traveling  expenses  of  the  speakers 
and  the  incidental  expenses  in  holding  the  meetings,  in  advertising  the  same,  in 
securing  office  and  stenographic  help,  and  in  the  ]iublishing  of  a  Farmers'  Institute 
Annual.     The  lecturers  work  without  pay  from  this  fund. 

The  management  of  the  farmers'  institutes  is  vested  in  the  faculty  of  the  agricul- 
tural college.  A  committee  of  this  faculty  is  appointed  by  the  president,  of  which 
the  director  of  the  experiment  station  has  thus  far  always  been  chairman.  This 
committee  has  the  immediate  charge  of  the  work  and  corresponds  with  the  officials 
of  local  organizations,  or  where  no  local  organizations  exist,  then  with  prominent 
citizens,  to  arrange  for  the  calling  of  meetings.  The  law  requires  that  at  least  one 
institute  be  hd4d  in  each  county  each  year.  The  fact  that  the  settlements  in  some 
counties  are  so  far  from  the  railroads,  and  that  the  railroad  and  stage  fares  are  high, 
makes  it  both  time-cOnsuming  and  expensive  to  reach  all  counties  each  year.  Most 
of  the  institutes  are  held  during  tours,  in  each  of  which  a  number  of  places  are 
reached.  The  most  opportune  time  for  these  tours  is  during  the  week  between 
Christmas  and  New  Year's,  when  our  aljsence  from  college  least  interferes  with  that 
work.  We,  however,  do  not  limit  ourselves  to  any  particular  time  in  the  year  for 
these  tours.     We  are  often  enabled  to  lessen  expenses  considerably  by  combining 
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farmers'  institute  work  with  our  regular  inspection  trips  to  the  outlying  experiment 
substations,  of  which  we  now  have  provision  for  eight,  viz,  six  arid  farms,  a  southern 
Utah  experiment  station,  and  a  central  I'tah  experiment  station. 

Two  or  three  speakers  from  the  agricultural  college  are  usually  sent  on  each  of  these 
farmers'  institute  tours.  Practically  all  heads  of  departments  on  the  experiment 
station  staff  have  been  thus  called  oil  to  participate  in  the  work  of  the  farmers'  insti- 
tutes, besides  many  of  the  assistants  and  other  members  of  the  college  faculty. 
Among  the  latter  I  desire  to  mention  espec;ially  our  professor  of  domestic  science  and 
her  assistants.  Their  work  among  the  women  at  the  farmers'  institutes  has  been 
productive  of  much  good. 

Where  possible  to  find  local  speakers  to  help  in  the  meetings,  we  encourage  such 
participation.  Usually  a  considerable  part  of  the  programme  is  given  up  to  questions 
and  answers,  or  discussions  which  such  questions  evoke. 

The  lines  of  work  touched  upon  are  too  varied  to  enumerate  here,  but  those  touched 
on  most  frequently  or  presented  most  extensively  are  arid  farming,  duty  of  water, 
alkali  land  reclamation  and  prevention  of  alkali  troubles,  organization  for  grading 
and  marketing  fruit,  combating  the  codling  moth  and  other  insect  pests,  the  dairy 
industry  in  diversified  farming,  and  the  application  of  thoughtful  and  scientific 
methods  in  household  economy. 

There  have  been  no  distinctly  new  lines  of  work  introduced,  but  a  few  features  in 
which  we  diverge  somewhat  from  previous  years  are,  first,  we  have  held  more  county 
institutes  as  distinguished  from  meetings  in  the  individual  small  settlements;  second, 
we  include  in  the  Annual  more  nearly  the  exact  addresses  given  and  the  questions 
and  answers  as  presented;  third,  at  the  Strte  fair  this  fall  we  joined  with  the  experi- 
ment station  exhibit  some  farmers'  institute  work  by  delegating  several  members  of 
the  station  staff  to  explain  and  elaborate  on  the  things  there  exhibited  to  the  visitors 
as  they  pass  along  or  congregate  around  the  experiment  station  booth. 

Personally,  1  am  impressed  with  the  advantages  in  the  arrangement,  whereby  the 
members  of  the  experiment  station  staff  and  the  agricultural  college  faculty  thus 
get  out  into  the  various  farming  communities.  There  accrue  from  it  reciprocal  ben- 
efits that  far  overbalance  the  inconveniences  resulting  from  some  interruption  in  the 
regular  work  at  the  station  and  college.  Hardly  any  other  one  thing  gives  us  as 
good  means  of  learning  what  are  the  live  jjroblems  confronting  the  agriculturist,  or 
what  presentation  will  make  the  theoretical  and  experimental  deductions  most  useful 
to  the  farmer. 

VERMONT. 

By  George  Aitken,   Woodstock. 

According  to  Vermont  law,  we  are  obliged  to  hold  at  least  one  meeting  in  each  county 
every  year.  During  the  months  of  December,  January,  February,  and  March  we  held 
40  meetings.  Average  attendance,  125;  amount  of  money  spent,  $1,882.05;  number 
of  speakers  employed,  17.  We  find  the  best  results  from  working  in  connection  \vith 
the  Grange  and  in  the  back  towns,  remote  from  railroads  and  large  cities.  New  lines 
of  work  taken  up  last  winter  were  "Alfalfa  for  eastern  farmers"  and  "Agriculture  in 
our  rural  schools." 

VIRGINIA. 

By  A.  M.  Soui.E,  Blacksburg. 

During  the  past  year  the  farmers'  institute  work  in  Virginia  has  gone  steadily  for- 
ward; probably  it  marks  the  inception  of  the  real  development  of  farmers'  institute 
meetings  as  understood  and  appreciated  in  many  of  our  States.  From  September  1, 
1904,  to  September  1,  1905,  more  than  fifty  meetings  were  held  in  widely  scattered 
sections  of  the  State,  eight  out  of  the  ten  Congressional  districts  being  visited. 

The  amount  of  money  appropriated  for  farmers'  institute  work  amounts  to  $5,500. 
A  member  of  the  State  board  of  agriculture  is  appointed  from  each  Congressional 
district,  and  $500  is  apportioned  to  each  man.  There  is  also  an  ex  officio  member  of 
the  board  who  has  $500  at  his  disposal,  and  he  has  seen  fit  to  turn  this  money  over  to 
the  defravment  of  the  expenses  of  the  ariuual  meeting  of  the  Virginia  State  JFarmers' 
Institute.'  The  $500  given  to  any  Congressional  district  is  at  the  disposal  of  the 
member  therefor,  and  in  most  instances  the  members  have  seen  fit  to  spend  their 
quota. 

The  number  of  speakers  employed  at  the  meetings  has  never  been  over  four  in  any 
case.  As  the  work  is  so  new  in  'this  State  it  has  been  ditticult,  if  not  impossible,  in 
many  instances  to  get  local  speakers,  and  the  brunt  of  the  battle  has  fallen  on  the 
shoulders  of  the  experiment-station  men.     As  a  rule,  two  men  from  the  station  attend 
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a  one-day  institute,  and  where  two-day  meetings  are  held  two  or  three  and  some- 
times four  men  go. 

The  most  of  the  meetings  held  so  far  have  been  largely  organized  and  advertised 
through  the  efforts  of  the  administrative  otficer  of  the  station.  As  a  rule,  the  appli- 
cation has  come  to  the  director  of  the  station  and  he  has  corresponded  directly  with 
the  member  of  the  State  board  interested  and  asked  if  it  would  be  agreeable  to  him  to 
have  meetings  arranged  for  in  his  district.  Meetings  have  been  held  in  series  to 
cheapen  the  cost.  An  advertising  agent  has  been  sent  out  in  advance  to  visit  the 
county  towns  where  the  meetings  were  to  be  Iield  and  interview  the  newspapers, 
put  in  notices  of  the  meetings,  and  have  programmes  jtrinted  and  distributed.  The 
county  superintendent  of  instruction  has  been  approached  and  asked  to  have  the 
teachers  announce  the  meetings.  Posters  have  also  been  sent  to  the  postnuisters,  to 
the  school-teachers,  aud  put  up  in  all  the  public  buildings  and  stores  in  the  county 
town  and  adjacent  ones  as  well.  In  this  way  a  general  interest  in  the  meetings  has 
been  aroused,  and  the  attendance  has  been  remarkal>ly  good  considering  the  newness 
of  the  work.     Fully  8,000  farmers  were  present  at  the  meetings  held  the  past  year. 

No  new  lines  have  been  inaugurated.  The  plan  outlineil  ha-s  succee<led  remarka- 
bly well,  ccjnsidering  that  little  systematic  effort  has  been  made  along  institute  lines 
previous  to  this  time.  Our  farmers  are  anxious  to  learn  and  attend  the  meetings  will- 
ingly when  they  believe  some  information  of  value  is  to  be  obtained.  The  principal 
subjects  discussed  were  as  follows:  Soil  renovation  and  improvement,  the  purchase 
and  utilization  of  connnercial  fertilizers,  live-stock  disea.^es  fthd  their  treatnient, 
selection  and  improvement  of  corn  and  other  cereals,  and  the  feeding  and  nutrition 
of  farm  live  stock.  As  a  result  of  the  institute  work  a  new  interest  is  evidenced  in 
agriculture.  This  is  shown  by  the  large  increase  in  the  correspondence  received  at 
the  station.  There  is  also  a  greater  demand  ff)r  literature  relating  U)  agricultural 
subjects,  and  there  is  a  growing  interest  in  the  introduction  of  agriculture  in  the 
public  schools  of  the  State. 

The  round-up  meeting  held  in  Roanoke  last  July  was  highly  successful,  more  than 
500  farmers  attending  from  all  sections  of  the  State.  An  excursion  was  planned  to 
the  experiment  station  at  Blacksburg  and  practically  all  the  delegates  attended. 
They  were  highlv  gratified  and  delighted  with  tiie  work  in  progress  at  the  station 
and  indorsed  all  the  efforts  Ijeing  made  to  oljtain  information  of  value  to  the  farmers 
of  the  State  through  the  researches  now  in  progress  at  the  station.  The  interest  in 
the  work  continues  to  grow  and  plans  for  this  year  are  being  undertaken  on  a  much 
more  comprehensive  scale  with  the  belief  that  the  results  in  the  future  will  be  more 
gratifying  than  in  the  past.  There  are  certain  defects  in  the  system  which  are  appre- 
ciated by  those  connected  with  the  work,  and  in  the  course  of  time  these  will  no 
doubt  be  remedied.  There  is  a  growing  interest  in  farmers'  institutes.  Our  farmers 
realize  the  necessitv  and  value  of  agricultural  education,  and  are  becoming  insistent 
on  their  rights  to  receive  the  attention  along  educational  lines  which  the  importance 
of  their  industry  makes  imperative. 

WEST  VIKGINIA.  ' 

By  J.  B.  Garvin,  Charleston. 

About  four-fifths  of  the  institutes  are  held  before  the  late  fall  months,  in  order  to 
avoid  the  possibility  of  interference  by  bad  roads.  In  sections  where  the  farmers 
are  more  highly  favored  with  macadamized  roads  the  institutes  are  usually  held 
during  November,  December,  and  January.  For  this  reason  our  report  gives  a  part 
of  the  work  in  1904,  as  well  as  1905.  During  the  period  mentioned  83  institutes  have 
been  held.  Forty-seven  were  one-day  institutes  of  two  sessions  each,  and  36  were 
two-day  institutes  of  six  to  eight  sessions  each.  In  some  instances  the  two-day  meet- 
ings were  arranged  to  begin  at  noon  the  first  day,  which  accounts  for  the  difierence 
in  the  number  of  sessions  for  the  two-day  institutes. 

We  have  alwavs  endeavored,  in  so  far  as  possible,  to  secure  an  accurate  account  of 
the  number  in  attendance  at  each  institute,  but  we  have  not  been  able  to  accomplish 
this  in  every  case.  The  number  given  as  the  attendance,  partly  estimated  and  partly 
by  actual  count,  is  13,183.  This  hardly  measures  up  to  the  estimated  attendance  of 
former  years,  but  it  is  not  entirely  due  to  lack  of  interest,  for  some  of  the  largest 
attended  and  most  interesting  meetings  have  been  held  this  season  that  we  have 
recorded  in  the  history  of  the  institute  work  in  the  State.  In  all,  fourteen  speakers 
were  employed.  As  a  rule  two  speakers  were  assigned  to  each  institute.  The  total 
cost  of  institutes  for  the  fiscal  year,  not  including  the  salary  of  the  superintendent  of 
institutes,  is  $2,375.35.  The  expenses  are  paid  by  the  State  board  of  agriculture  out 
of  the  funds  appropriated  for  the  use  of  the  board. 
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Among  the  special  features  that  might  be  mentioned  is  what  Ave  term  schools  of 
agriculture  for  the  farmers.  Two  of  the.«e  t^chools  have  been  held  during  the  year  in  two 
different  counties,  instead  of  the  regular  annual  iufititute.  In  one  county  the  school 
was  held  for  six  consecutive  days,  and  the  instruction  imparted  consisted  of  various 
subjects  of  interest  to  farmers.  The  other  was  held  in  a  community  where  more 
attention  is  given  to  dairying  by  the  farmers,  and  five  days  were  devoted  to  special 
instruction  in  dairying. 

Where  these  schools  have  been  held  great  interest  has  been  manifested  and  the 
farmers  have  asked  for  a  continuance  of  the  school  rather  than  hold  a  two-day  uisti- 
tute.  Tlie  board  furnishes  two  instructors  and  the  average  cost  of  eai'h  institute,  and 
tile  farmers  attending  the  school  pay  for  any  additional  instructors  they  may  wish  to 
have. 

The  work  of  the  superintendent  of  institutes  has  been  mostly  confined  to  the  office, 
but  it  is  proposed  that  hereafter  he  shall  devote  a  part  of  his  time  to  field  work,  in 
order  to  establish  better  local  organizations,  for  herein  lies  to  a  very  great  extent  the 
success  or  failure  of  the  farmers'  institute. 

WISCONSIN. 
By  George  McKerrow,  Madison. 

During  the  past  year  we  held  81  meetings  lasting  two  days  each  and  1  meeting 
lasting  three  days.  The  number  of  speakers  employed  was  about  thirty.  Our  plan 
of  campaign  was  to  cover  the  State  as  evenly  as  possible,  so  that  each  farmer  in  the 
State  could  reach  a  meeting  without  having  to  travel  too  far.  No  new  lines  of  work 
were  followed,  but  some  of  the  old  lines  were  enlarged  upon,  especially  such  as  law- 
ful milk,  cleanliness  in  dairy  products  and  their  manufacture,  tlie  growing  of  alfalfa 
and  sugar  beets,  and  sheep  husbandry.  The  old  topics,  such  as  all  phases  of  dairy- 
ing, liorse  breeding,  swine  breeding,  horticulture,  road  building,  production  of  poultry 
products,  health  of  our  animals,  especially  as  it  deals  with  the  question  of  tubercu- 
losis, home  life,  domestic  science  as  it  relates  to  the  cooking  of  foods,  agricultural 
education,  and  the  rural  schools,  and  in  fact  all  of  the  topics  that  we  have  been  able 
to  think  of  in  relation  to  improving  the  farm  home,  the  best  farming  and  the  devel- 
opment of  the  farmer  and  his  familv,  have  been  discussed.  We  have  issued  and  dis- 
tributed the  annual  Wisconsin  Farmers'  Institute  Bulletin,  60,000  copies  of  a  320- 
page  handbook  of  agriculture,  covering  the  above-mentioned  topics  as  discussed  at 
the  farmers'  institutes,  with  a  full  report  of  talks,  questions,  answers,  and  discussions 
at  the  three-day  closing  institute  meeting. 

REPORT  OF  THE  FARMERS'  INSTITUTE  SPECIALIST  OF  THE  U.  S. 
DEPARTINIENT  OF  AGRICULTURE. 

By  John  Hamilton,   WaifJungton,  D.  C. 

Institutes  have  been  held  during  the  year  ended  June  30,  1905,  in  all  of  the  States 
and  Territories  of  the  United  States,  excepting  five — two  States  (Florida  and  South 
Dakota)  and  three  Territories  (Alaska,  Indian  Territory,  and  Porto  Rico). 

Reports  for  the  year,  giving  the  condition  of  the  farmers'  institute  work,  have 
been  received  from  all  of  the  States  and  Territories  holding  institutes,  except  four — 
Missouri,  Tennessee,  Rhode  Island,  and  Vermont. 

Forty-two  States  and  Territories  report  1,714  one-day  institutes,  1,262  two-day  insti- 
tutes, and  120  three-day  institutes— a  total  of  3,096  institutes,  composed  of  10,153 
sessions. 

Forty-one  States  and  Territories  report  a  total  attendance  of  977,082.  Thirty-seven 
States  and  Territories  report  appropriations  by  the  State  and  Territorial  governments 
for  institute  purposes  amounting  to  $197,082.13.  Appropriations  for  the  year  from 
other  sources  amounted  to  $20,056. 76.  The  total  cost  of  the  institutes  was  $204,975.79. 
The  appropriations  for  the  coming  year  (1905-6)  as  reported  by  thirty-six  States, 
amount  to  $208,907.62. 

Forty-five  States  and  Territories  report  992  State  lecturers  upon  the  State  teaching 
force.  '  Three  hundred  and  thirty-eight  of  this  number  were  from  the  faculties  ot 
the  agricultural  colleges  and  the  "staffs  of  the  experiment  stations.  These  officials 
contributed  2,622  days  of  time  to  teaching  in  institute  meetings.  The  whole  num- 
ber of  days  of  institutes  reported  is  4,598. 

Assuming  that  the  four  States  that  have  not  yet  reported  have  held  their  own  in 
all  respects,  we  have  by  adding  the  items  in  their  reports  for  the  year  ending  June 
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30,  1904,  to  the  above  totals  a  considerable  advance  in  institute  activity  in  all  direc- 
tions. The  figures  corrected  by  the  addition  of  the  data  as  given  in  1904  for  the  four 
States  mentioned  .^how  tliat  tliere  were  1,935  one-day  institutes  heM  during  the  year 
ending  June  30,  1905,  an  increase  of  ISO  over  the  previous  year;  that  there  were  1,317 
two-dav  institutes,  a  decrease  of  159;  and  that  there  were  123  tliree-day  institutes,  an 
increase  of  48;  that  the  total  nundjer  of  institutes  was  3,375,  an  increase  of  69;  that 
the  total  nund)er  of  sessions  was  10,810,  an  increase  of  188,  and  that  the  total 
attendance  was  1,027,022,  an  increase  of  185,324. 

The  appropriations  by  the  States  increaseil  $11,460.01  and  the  api)ropriations  from 
the  colleges  and  other  sources  increased  $9,257.10.  The  total  cost  of  the  institutes 
was  $219,541.04,  an  increase  of  $16,474.48.  The  appropriations  for  the  coming  year 
of  1905-6  amount  to  $232,847.62,  an  increase  of  89,683.62  over  that  of  the  year  ended 
June  30,  li»05. 

There  are  992  State  institute  lecturers,  an  increase  of  3^t.  Three  hundred  and  sixty- 
six  of  these  lecturers  were  from  the  facilities  of  the  agricultural  colleges  and  the 
experiment  station  staffs,  an  increase  of  5.  The  c(tllege  and  station  lecturers  con- 
tributed 2,646  (lays  of  time,  an  increa.«e  over  the  previous  year  of  515  days.  The 
total  number  of  days  of  institutes  was  4,938,  an  increase  of  95. 

The  Dei)artment"  during  the  year  issued  a  number  of  publications  relating  to  the 
institute  work;  a  bidletin  on  Agricultural  Instruetion  for  Adults  in  the  British  Empire; 
also  a  number  of  syllabi  of  lectures  on  a'jricultural  topics  accompanied  with  lantern- 
slide  illustrations.  '  The  list  of  State  directors  has  b-en  revised  to  Septend)er  1,  1905, 
and  a  new  list  of  1,581  names  of  local  managers  of  institutes  has  been  secured,  all  of 
whom  are  being  supplied  with  institute  literature.  Bulletin  No.  135,  entitled  "Legis- 
lation Relating  to  Farmers'  Institutes,"  has  l)een  revised,  brought  up  to  date,  and  is 
about  really  for  distribution.  Several  courses  of  study  are  being  prepared  for  use  in 
movable  schools,  one  on  cheese  making,  one  on  butter  making,  one  on  poultry  rear- 
ing, and  another  on  fruit  growing.  Each  course  will  reipiire  about  iifteeu  days  to 
complete.  Each  lecture  is  accompanied  by  a  i)racticum,  which  eacli  student  is 
expected  to  take,  which  will  occupy  from  one  hour  and  a  half  to  three  hours  of  time 
each  day. 

A  bulletin  entitled  '"Agricultural  Instruction  for  Adults  in  Foreign  Countries"  is  in 
the  hands  of  the  printer,  and  another  giving  a  history  of  the  origin  of  the  farmers' 
institute  work  in  each  State  and  Territor>-  has  been  i)repared. 

Morning  Session,  Friday,  November  10,  1905. 

The  convention  met  at  9.30  o'clock  a.  m.,  the  vice  president,  Mr.  E.  A.  Burnett, 
in  the  chair. 

Resolutions. 

The  committee  on  resolutions,  consisting  of  F.  H.  Hall,  of  Illinois,  John  Hamil- 
ton, of  Washington,  I).  C,  and  H.  T.  French,  of  Idaho,  reported  as  follows: 

COMPUTINi;    ATTENDANCE. 

In  view  of  the  inaccuracy  and  misleading  character  of  the  method  now  in  use  by 
this  association  for  computing  institute  attendance;  Therefore  be  it 

Resolved,  First.  That  hereafter  the  number  in  attendance  at  each  session  of  each 
institute  shall  be  ascertained  by  actual  count  and  recorded,  and  the  aggregate  of  all 
of  the  sessions  shall  be  reported  as  the  total  attendance  for  the  year.  This  aggregate 
divided  by  the  number  of  sessions  shall  be  regarded  as  the  average  attendance  at  each 
session. 

Second.  That  attendance  at  the  annual  round-up  of  institute  workers,  outdoor  pic- 
nics, harvest  home  meetings,  and  similar  assemblages  of  farmers  addressed  by 
institute  speakers,  shall  be  reported  separately  from  the  regular  institutes,  the  total 
attendance  for  the  entire  meeting  to  be  given  instead  of  the  number  present  at  each 


STANDING    COMMITTEES. 

Resolved,  First.  That  standing  committees  be  created,  consisting  of  three  members, 
to  be  nominated  by  the  executive  committee  upon  the  following  subjects: 

( 1 )  Institute  organization  and  methods. 

(2)  Institute  lecturers. 
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(3)  Cooperation  with  other  educational  agencies. 

(4)  Movable  schools  of  agriculture. 

(5)  Boys'  and  girls'  institutes. 

(6)  On  women's  institutes. 

(7)  Legislation. 

Second.  That  it  shall  be  the  duty  of  the  standing  committees  to  consider  during  the 
intervals  between  the  annual  meetings  of  this  association  the  subjects  severally 
assigned,  and  report  the  results  i)f  their  investigations  to  the  animal  meetings  of  tlie 
association,  accompanied  by  such  recommendations  as  they  may  deem  proper  to 
present. 

FEDERAL   SUPPORT   FOR    FARMERS'    INSTITUTES. 

AVhereas  the  Secretary  of  Agriculture  is  recommending  to  Congress  an  increase  of 
the  appropriation  for  the  maintenance  of  the  farmers'  institute  work  of  the  Depart- 
ment: Therefore  be  it 

Resolved,  That  this  association  expresses  its  gratification  at  the  action  of  the  Secre- 
tary, and  pledges  its  support  liefore  the  committees  of  Congress  in  the  effort  to  secure 
the  recommended  legislation. 

PLACE    .\NI)    TIME    OF    MEETING. 

Whereas  we  believe  the  best  interests  of  this  association  will  be  advanced  in  insur- 
ing better  attendance  through  transportation  arrangements  by  meeting  at  the  same 
place  as  the  Association  of  American  Agricultural  Colleges  and  Experiment  Stations 
and  at  as  nearly  the  same  date  as  possible:  Therefore  be  it 

Resolied,  That  the  executive  committee  of  this  association  be  hereby  authorized  to 
confer  with  the  executive  committee  of  the  above  association  in  fixing  the  time  and 
place  of  next  and  all  sul)sequent  annual  meetings  of  this  association,  and  that  the 
l\v-lavvs  oi  this  association  be  so  changed  as  to  give  the  executive  committee  this 
authority. 

MISCELLANEOUS. 

Whereas  the  honorable  Secretary  of  Agriculture,  James  Wilson,  Assistant  Secre- 
tary W.  ^I.  Hays,  Director  of  the  Office  of  Experiment  Stations  A.C.  True,  and  Mr. 
Jolin  Hamilton,  through  his  official  capacity  as  Institute  Specialist,  have  h)een  pres- 
ent at  the  meetings  of  this  association  and  taken  an  active  part  in  its  deliberations: 
Therefore  be  it 

Resolved,  That  we  express  our  sincere  appreciation  of  their  valuable  services,  and 
to  all  others  of  the  Department  of  Agriculture  who  have  in  any  way  contributed  to 
this  meeting,  and  that  we  hope  these  interests  may  continue  as  in  ihe  past  until  this 
associatidu  shall  occupy,  if  it  does  not  already,  a  prominent  place  in  directing  agri- 
cultural education  in  this  country. 

Whereas  the  railroads  entering  the  city  of  Washington  have  so  generously  granted 
reduced  rates  for  delegates  and  visitors  to  this  annual  meeting:  Therefore  be  it 

Resolved,  That  we  extend  to  them  an  expression  of  our  appreciation  of  their  serv- 
ices by  i^assing  this  resolution. 

The  resolutions  were  adopted. 

Extermination  of  Gypsy  and  Brown-Tail  ^Moths. 

J.  L.  Ellsworth,  of  Massachusetts,  offered  the  following  resolution: 

Whereas  the  gypsy  and  brown-tail  moths  have  been  a  great  menace  to  the  people 
of  Massachusetts'in  damaging  and  destroying  forest,  fruit,  and  ornamental  trees  and 
shrubbery;  and 

Whereas  they  are  likely  to  spread  and  become  a  great  calamity  throughout  a  large 
portion  of  the  United  States  unless  their  ravages  are  checked:  Therefore  be  it 

Resolved,  That  we  rec<)mmend  or  favor  aid  from  the  Federal  Government  for  the 
extermination  of  these  pests. 

The  resolution  was  referred  to  the  Secretary  of  Agriculture  for  such  disposition  and 
action  as  may  seem  proj  er  to  him. 
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Election  of  Officers. 

W.  L.  Amoss,  of  Maryland,  read  the  report  of  the  committee  on  nominations,  con- 
sisting of  W.  L.  Amoss,  E.  E.  Kaufman,  of  North  Dakota,  and  F.  II.  Mali,  of  Illinois, 
as  follows: 

Your  committee  on  nominations  reports  as  follows:  For  president,  ii.  C.  Creelman, 
of  Guelph,  Canada;  vice-president,  W.  W.  Miller,  of  Ohio;  secretary  and  treasurer, 
John  Hamilton,  of  Washington,  D.  C. ;  executive  eomiuittee,  J.  G.  Lee,  of  Louisiana; 
F.  H.  Hall,  of  Illinois,  and  \V.  L.  Amoss,  of  Maryland. 

The  report  was  adopted  and  the  ottieers  named  cU'clared  elected. 

At  11.45  o'clock  a.  m.  the  association  adjourned  until  8  o'clock  p.  m. 

At  12  o'clock  noon  the  memhcrs  of  the  association  were  received  hy  the  President 
of  the  Tnited  States. 

EvEXiNc  Session,  Friday,  N'ovKMnEU  1(»,  IHOo. 

The  convention  met  at  8  o'clock  p.  m.  at  the  National  Hotel,  the  vice-jjresident, 
E.  A.  Burnett,  in  the  chair. 

W.  M.  Hays,  Assistant  Secretary  of  Agriculture,  was  introduced,  and  spoke  as  fol- 
lows on  the  suhject  of  consolidate*!  schools: 

CONSOLIDATED  RURAL  SCHOOLS. 

The  United  States  has  been  a  remarkably  fertile  and  an  extensive  field  for  experi- 
ments in  systems  of  education.  For  city  life  three  classes  of  schools,  articulated  into 
a  unified  whole,  have  well-nigh  occuj)ied  the  entire  tield.  Elementary  education 
lur  nearly  all  city  and  village  pupils  has  been  supplied  by  the  city  graded  schools; 
the  city  high  schools  provide  secondary  education  of  a  general  character  to  large 
numbers  and  industrial  education  and  technical  education  to  a  small  nund)er.  State 
universities  and  State  colleges,  excejit  in  the  older  Statt-s,  have  become  the  distinctive 
institutions  for  the  higher  technical  and  profes.sional  learning  of  that  comparatively 
small  number  who  enter  the  professions.  The  public  graded  schools  are  supple- 
mented by  parochial  and  private  schools;  the  high  schools  are  sui)plemented  by 
academies,  business  schools,  and  other  institutions  of  secondary  grade,  and  the 
institutions  for  higher  learning  are  supplemented  by  universities  and  colleges  not 
supported  by  public  funds. 

Education  in  the  primary  graded  schools  is  taking  a  somewhat  more  practical 
turn,  as  is  indicated  in  the  development  of  nature-stu(Jy  courses,  manual  training, 
and  industrial  work.  Public  high  schools  are  giving  more  attention  to  the  practical 
affairs  of  the  city  life.  Our  institutions  of  higher  learning  are  paying  more  attention 
to  the  preparation  of  teachers  for  instruction  in  practical  lines  in  the  secondary  and 
primary  schools,  and  there  is  a  tendency  all  along  the  line  to  give  more  time  and 
attention  to  the  industrial  and  technical  work  which  nearly  all  city-born  people 
must  of  necessity  engage  in. 

A  system  of  schools  for  country-life  education  was  started  when  Congress  passed 
the  act  which  resulted  in  the  establishment  of  land-grant  colleges  of  agriculture  and 
mechanic  arts  in  each  State.  Thus  taking  the  lead,  Congress  turned  the  attention 
of  educators  toward  specific  instruction  for  those  who  are  to  manage  farms  and  farm 
homes.  These  agricultural  colleges,  planted  among  the  old-line  institutions  of  the 
country,  are  requiring  half  a  century  for  their  organization  so  as  to  lead  efficiently 
in  country-life  education.  A  goodly  proportion  of  them  have  already  reached  a  per- 
manent status  in  their  work  and  are  turning  out  both  agricultural  technicians  and  a 
fair  number  of  farmers  technically  educated  for  their  business.  Under  some  of 
these  colleges  a  system  of  agricultural  high  schools  is  being  developed,  also  numerous 
short  _  courses,  but  the  movement  to  carry  some  of  the  more  important  elements  of 
technical  education  along  the  lines  of  country-life  affairs  to  the  elementary  rural 
.schools  has  gone  forward  but  slowly. 

To  be  as  well  adjusted  as  are  the  three  classes  of  schools  for  city  life,  the  colleges 
of  agriculture,  agricultural  high  schools,  and  rural  schools,  both  consolidated  and 
isolated,  need  to  be  articulated  into  a  unified  system.  An  agricultural  college  in 
each  State,  an  agricultural  high  school  in  each  ten  counties  or  even  one  in  each 
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county,  a  oonsolidated  rural  school  in  each  district  of  20  to  36  square  miles  or  one 
isolated  school  in  each  district,  will  make  a  system,  and  country  children  will  have 
a  ladder  to  climb  as  do  citv  children  now. 

Obviously,  the  function  nf  the  agricultural  college,  and  even  of  the  agricultural  high 
school,  can" never  be  to  give  technical  education  to  the  farmers  as  a  whole.  These 
institutions  can  reach  only  a  relatively  small  number  of  people.  The  function  of 
the  agricultural  college  and  agricultural  schools  of  secondary  grade  in  relation  to  the 
whole  number  of  those  who  are  to  farm  nuist  he  mainly  that  of  preparing  teachers 
and  leaders.  But  this  is  a  most  imixjrtant  function,  and  these  institutions  are  grad- 
ually rising  to  successfully  meet  the  ])r()blem.  They  must  be  greatly  increased  in 
size"to  prepare  a  sufficiently  large  number  even  for  teachers. 

Elementary  schools,  university  extension  work,  books,  and  periodicals  must  be  the 
main  agencies  for  bringing  industrial  education  to  the  great  mass  of  the  people  who 
do  not  go  bevond  the  elementary  school.  The  rural  school  is  the  greatest  agency 
through  which  to  work  because  it  reaches  practically  all  of  the  youth  who  are  to 
form  the  ranks  of  the  farmers  in  the  coming  generations. 

Steps  that  will  better  prepare  the  rural  schools  for  giving  agricultural  instruction, 
and  that  will  put  into  pedagogical  form  that  body  of  thought  which  is  being  rapidly 
wrout^ht  out  as  a  suital)le  basis  for  such  instruction,  have  the  widest  significance. 

The  little  rural  school  which  has  had  such  a  wonderful  national  influenc'e  has  not 
proven  well  adapted  to  taking  on  lines  of  instruction  related  to  country  industries. 
These  studies  have  two  requirements  not  well  met  by  the  little  rural  school.  They 
can  not  be  given  without  some  equipment,  and  teachers  especially  trained  in  agri- 
culture and  home  making  are  a  prime  necessity.  The  consolidated  school  as  devel- 
oped in  northwestern  Ohio  and  in  other  sections  of  the  country,  as  compared  with  the 
little  rural  school,  offers  greater  advantages  as  an  institution  into  which  to  introduce 
industrial  work. 

Farming  communities  producing  sufficient  wealth  so  that  with  some  State  aid  they 
can  provide  good  school  equipment  and  superior  teachers  and  can  pay  the  cost  of 
hauling  pupils  to  and  from  school  can  not  afford  to  overlook  the  advantages  of  rural 
school  consolidation.  Here  the  first  requisite,  a  teacher  trained  not  only  in  the 
common  studies  but  in  agricultural  sul)jects,  can  be  afforded,  usually  as  the  principal 
of  the  school.  An  assistant  trained  in  home  economics  is  also  within  the  range  of 
finant-ial  possibilities.  The  better  grading  of  the  school  also  affords  an  opportunity 
to  rind  a  place  and  time  for  the  introduction  of  technical  subjects.  A  larger  school 
building  makes  it  possible  to  find  a  i)lace  for  doing  laboratory  work  and  i^ractice 
work.  Larger  grounds  and  their  equii)ment  may  afso  be  provided.  Plants,  school 
gardens,  orchards,  and  even  small  field  plats  can  be  had  for  demonstration  and 
instruction  purposes.  Simple  laboratory  apparatus  can  be  afforded  for  instruction  in 
both  agriculture  and  home  economics. 

When  viewed  as  a  whole,  only  a  part  of  this  country  and  Canada  can  hope  to  sup- 
port the  consolidated  rui-al  school.  In  all  thinly  populated  sections,  and  in  sections 
where  the  soil  does  not  yjroduce  abundantly,  the  higher  cost  of  the  consolidated 
school  per  square  mile  will  make  it  impracticaljle  to  change  from  the  isolated  school. 
While  the  problem  of  introducing  special  country  life  subjects  into  the  little  rural 
school  may  remain  the  larger  and  more  important  problem  because  it  applies  to  the 
larger  numl)er  of  pupils,  methods  of  carrying  this  instruction  to  the  lower  schools 
may  l)est  be  wrought  out  in  schools  with  somewhat  better  organization.  It  may  be 
that  many  of  the  teachers  in  the  little  rural  school  can  be  in  part  trained  in  the 
larger  rural  school,  as  well  as  i;i  county  and  State  schools  of  agriculture  and  in  nor- 
mal schools,  provided  with  more  or  less  of  instruction  in  agriculture  and  home 
economics. 

There  are  vast  regions  where  the  appropriation  of  money  per  square  mile  tor  the 
support  of  consolidated  rural  schools  will  several  times  over  warrant  the  additional 
expense.  No  universal  ])lan  can  be  adoi)ted.  Generally  speaking,  there  should  be 
a  plat  of  land,  sav  5  or  10  acres,  a  schoolhouse  of  three  to  five  rooms,  a  principal's 
cottage,  and  smaU  outbuildings.  The  land  might  properly  be  divided  with  5  acres 
for  field  crops  and  5  acres  for  campus-like  area  for  buildings,  shelter  belt  of  trees, 
plantations  of  trees  and  small  fruits,  gardens  of  vegetables  and  fiowers,  and  also 
ample  i)lavgrounds.  The  principal  sliould  be  trained  to  give  instruction  in  agricul- 
ture, and  one  of  the  assistants  should  be  trained  to  teach  in  home  economics.  There 
should  be  collected  some  api>aratus  in  the  building  for  technical  instruction,  and  a 
library  concerning  rural  affairs  and  home  making  adapted  to  the  needs  of  the  adults 
of  the"  community,  as  well  as  to  the  pupils,  should  be  built  up.  Not  a  small  part  of 
this  could  be  made  up  of  publications  from  national  and  State  departments  of  agri- 
culture. And  if  a  large  numl)er  of  centralized  rural  schools  were  so  organized  as  to 
make  good  use  of  such  publications,  their  numbers  could  no  doubt  be  increased 
and  in  some  cases  designed  for  specific  use  by  such  schools. 
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The  plantations  of  trees,  vegetables,  and  ornamental  plants  could  be  made  to  serve 
a  most  excellent  purpose  for  instruction  by  demonstration  and  practi(;e  methods. 
The  pupils  could  be  taULrh't  how  to  grow  many  thiuirs  of  which  they  would  never 
learn  on  the  iiomc  farui,  and  they  could  be  trained  to  do  many  of  the  manual  oper- 
ations counnouly  done  on  the  farm  in  a  much  more  effective  manner  than  they 
would  be  taught  at  home.  On  the  laud  set  apart  for  lield  crops  lessons  could  be 
taught  in  farm  management,  crop  rotation,  fertilizing  the  soil,  and  methods  of  pre- 
paring the  laud  and  of  planting,  cultivating,  and  harvesting  field  crops. 

But  the  most  valuable  oi)i)ortunitit^s  are  those  where  the  school  and  the  home  and 
farm  can  be  brought  into  cooperation  iu  tiie  training  of  the  child.  The  i>lan  of  the 
child's  home  farm,  the  methods  of  haudling  each  crop,  the  manner  of  producing 
each  class  of  animals,  the  management  of  the  general  housework,  the  decoration  of 
the  home,  the  cooking  and  the  sewing,  all  are  lines  of  work  iu  which  ways  of  bring- 
ing cooi)erative  action  between  tiie  teacher  and  the  parent  may  be  introduced  into 
the  training  of  the  child.  Howtiiis  may  be  done  has  not  been  worked  out  in  detail, 
and  no  doubt,  even  after  a  large  amount  of  instruction  has  been  puljlished  along  this 
line,  the  local  conditions  surrounding  each  teacher  will  require  the  constant  devising 
of  new  ways  and  means. 

This  instruction  will  connect  the  school  life  with  the  home  and  farm  life.  It  will 
give  to  the  education  a  iiractical  realistic  turn,  which,  while  avoiding  the  bookish- 
ness  of  education,  will  lead  to  placing  a  higher  value  on  books.  Not  only  will  tech- 
nical books  be  better  appreciated  by  the  pu[)il,  because  the  school  will  be  more  prac- 
tical, but  this  connection  of  school  work  with  actual  things  will  give  greater  stinmlus 
to  all  school  work.  Parents  will  be  more  willing  to  have  their  children  remain  for  a 
longer  time  in  the  school  that  will  give  them  training  in  practical  affairs,  and  this 
longer  j)eriod  will  provide  n)ore  time  for  the  general  and  cultural  studies  and  give 
the  pui)ils  a  larger  experience  among  people.  One  of  the  great  advantages  of  the 
larger  school  is  that  the  pupils  have  more  training  with  folks.  They  are  not  sub- 
jected to  the  usual  isolation  of  the  farm  at  so  youthful  an  age. 

These  schools  can  better  be  nmde  centers  of  social  and  other  activities  than  can 
the  little  rural  school.  Here  the  grange  and  farmers'  clubs  can  center,  and  lectures 
and  meetings  for  various  purposes  can  be  held  in  the  school  with  two  of  its  rooms 
opened  together  forming  a  hall.  Modern  stereopticon  and  moving-picture  devices 
make  it  practical  to  give  much  instruction  in  agriculture  to  pupils  and  adults  where 
such  places  for  meetings  are  availal)le.  The  vans  used  for  conveying  the  pupils  to 
school  can  be  utilized  to  collect  people  for  meetings.  Contests  at  athletic  games 
between  schools  will  extend  the  ac(]uaintance  of  jnipils  beyond  their  own  district. 
One  of  the  advantages  of  the  larger  district  is  that  pupils  during  their  school  age 
become  acquainted  with  hundreds  instead  of  with  only  .scores  of  their  neighbors. 
There  is  a  wider  acquaintance  from  which  to  choose  friends  and  lifemates  and  a 
wider  knowledge  of  people  with  whom  to  do  business. 

Schools  thus  organized  with  teachers  technically  trained  would  rapidly  develop 
methods  and  would  devise  ways  and  means  of  giving  practical  instruction,  meanwhile 
the  larger  and  more  highly  organized  school  would  be  better  developed  in  general 
education.  And  the  county  inspectors  having  fewer  schools  to  visit  would  be  far 
more  effective  than  now  in  building  up  corps  of  teachers,  in  securing  good  methods, 
and  in  developing  a  public  sentiment  more  loyal  to  a  splendid  school  system.  With 
the  development  of  teachers  trained  in  country-life  education  there  will  be  available 
those  especially  successful,  who,  as  coujity  inspectors,  can  help  to  create  a  new  curricu- 
lum and  a  new  spirit  in  our  rural  schools. 

Every  farm  community  which  has  productive  land  should  investigate  the  practica- 
bility of  consolidating  their  rural  schools  on  some  such  plan  as  outlined  above.  And 
every  rich  State  should  carefully  consider  giving  large  State  aid  to  this  class  of 
schools.  Possibly  the  State  could  undertake  to  pay  for  the  purely  industrial  fea- 
tures as  it  pays  for  the  special  education  of  those  who  attend  the  State  institutions  of 
higher  learning.  It  might  be  a  good  plan  for  the  State  to  assume  the  cost  of  tech- 
nical education  in  city  high  schools  also.  The  consolidated  rural  school  course  can 
be  extended  to  the  end  of  the  second  high  school  year,  as  has  been  amply  proven  by 
the  experience  of  consolidated  schools  already  existing,  thus  making  it  "practical  to 
introduce  much  technical  instruction. 

There  are  needed  numerous  experiments  on  a  not  too  expensive  scale  to  determine 
lines  that  are  practical  in  developing -country-life  education  in  rural  communities. 
Those  in  Canada,  Illinois,  Wisconsin,  Minnesota,  Alabama,  Tennessee,  and  else- 
where are  pointing  out  many  difficulties  and  are  developing  numerous  successful 
features,  more  or  less  applicable  in  the  consolidated  rural  school,  and  some  of  them 
will  be  helpful  in  the  isolated  rural  school.  The  texts,  the  laboratory  helps,  the 
leaflets,  the  correspondence  course,  the  children's  nature  clubs,  and  other  devices  of 
bright  teachers  and  promoters  are  all  l)ringing  forward  the  movement  for  better  and 
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more  practical  education  in  rural  communities.  The  consolidated  rural  school,  where 
the  expense  can  he  borne  jointly  by  the  locality  and  the  State,  thus  makes  it  possi- 
ble to  introduce  more  of  tlie  studies  in  agriculture  and  home  making.  It  can  not  be 
hoped  that  a  suthcient  nund)er  f)f  those  who  teach  in  the  isolated  rural  schools  will 
be  trained  to  teach  these  practical  sul)jects.  Where  six  or  eiglit  schools  are  consoli- 
dated into  one,  only  one  teacher  is  needed  who  knows  how  to  teach  of  the  farm  and 
one  of  the  home  making. 

The  supply  of  teachers  so  trained  for  even  this  small  num])er  of  schools  will  be 
short,  and  the  combined  efforts  of  all  schools  which  teach  agriculture  in  long  courses, 
in  short  courses,  and  in  special  teachers'  courses  will  be  re(]uired  to  furnish  such 
teachers  in  response  to  a  normal  and  healthy  growth  of  the  consolidated  movement. 

The  opportunity  to  serve  his  community  wliich  is  offered  to  the  principal  of  a 
consolidated  rural  school  organized  as  above  should  not  be  underestimated.  The 
tactful  teacher  who  can  unite  all  the  available  sources  and  use  to  advantage  all  the 
facilities  of  the  school  and  of  the  farm  conununity,  and  who  can  be  a  leader  in  the 
industrial  thought  and  plans  of  the  community,  can  do  much  to  establish  country 
life  on  a  t)etter  basis.  The  teacher  who  thus  has  the  opportunity  to  lead  in  the 
thought  relating  to  the  making  of  country  homes  also  should  not  underestimate  her 
opportunities.  The  higher  standards  of"  farming  and  of  country  living  once  estab- 
lished will  be  kept  alive  by  custom.  xModern  advancement  needs  this  better  agency 
to  bring  more  rapidly  to  the  farm  and  the  farm  home  the  results  of  the  world's 
genius. 

Districts  with  lands  not  sufficiently  productive  to  support  consolidated  rural  schools 
will  be  greatly  benefited  by  consolidation  where  consolidation  is  practicable.  Not 
only  will  the  centralized  school  serve  as  a  place  in  which  methods  of  teaching  rural 
industrv  will  be  so  worked  out  that  much  of  this  work  can  be  placed  in  the  smaller 
rural  school,  but  these  larger  schools  with  longer  and  more  complete  courses  of  study 
will  do  nmch  toward  sup]ilying  teachers  so  trained  that  they  can  successfully  teach 
the  special  as  well  as  the  general  subjects  in  the  smaller  schools. 

Those  who  are  so  situated  that  they  can  experiment  with  instruction  in  rural 
schools,  who  can  devise  new  methods,  and  prepare  and  publish  helps,  have  most 
important  opportunities.  The  successful  elementary  texts  which  may  be  sold  in 
hundreds  of  thousands  or  nnllions  of  numbers  is  a  most  important  agency.  The  pio- 
neer who  may  work  out  the  basic  plans  for  managing  rural  school  gardens  will  have 
the  satisfaction  of  having  done  a  most  useful  work.  Those  who  make  material 
advancement  in  devising  plans  under  which  the  rural  school-teachers  and  the  par- 
ents can  make  the  home  duties  a  part  of  the  school  instruction  will  have  done  most 
worthy  service.  Those  who  successfully  arrange  normal  and  secondary  school 
courses  which  combine  education  in  general  studies,  in  technical  subjects,  and  in 
normal  training  so  as  to  provide  a  competent  corps  of  teachers  for  rural  schools,  cen- 
tralized and  isolated,  will  have  done  the  greatest  service  of  all.  If  the  next  forty 
years  witness  as  great  advancement  as  has  been  seen  since  the  first  agricultural  col- 
leges were  started  forty  years  ago,  we  shall  have  instruction  in  agriculture  and  home 
economics  ])laced  on  an  even  basis  with  education  in  any  one  of  the  three  R's.  Even 
the  mountaineers  will  have  some  knowledge  of  the  soil,  of  the  plants  they  grow,  and 
of  the  animals  they  use.  They  will  have  the  three  R's  keys  to  knowledge,  and  will 
share  in  the  flood  of  treasured  printed  matter  on  all  phases  of  life,  including  their 
own  environment.  The  mountain  sides  will  yield  them  more  bread  and  more  meat, 
and  the  mountain  home  will  take  on  more  of  "the  modern  spirit  and  he  supplied  with 
more  of  modern  conveniences.  The  farms  in  the  regions  of  rich  soils  will  continue 
to  develop  as  they  have  developed  in  tlie  jiast  forty  years,  and  American  country  life 
will  grow  and  keep  apace  with  the  better  side  of  our  city  life. 

Our  national  and  State  governments  have  done  much  toward  formulating  and 
directing  country-life  education.  Funds  from  the  larger  pul)lic  organizations  can 
have  two  functions.  It  can  help  to  actually  pay  the  cost,  and  it  can  be  judiciously 
handled  so  as  to  encourage  the  larger  more  local  organization,  as  the  county  or  the 
local  district,  to  supply  more  funds  and  to  use  it  in  more  jjractical  lines. 

The  consolidated  rural  school  movement  is  of  i)rime  importance  in  districts  with 
rich  lands,  because  consolidation  makes  jiossible  many  other  things,  including  the 
enrichment  of  the  soil,  making  larger  the  net  profits  per  acre,  and  giving  above  all 
this  a  broader  civilization,  better  homes,  and  a  Ijetter  crop  of  young  men  and  young 
women  to  become  managers  of  our  farms  and  farm  homes,  with  a  small  surplus  to  be 
sent  into  city  life. 

F.  H.  Hall,  of  Illinois.  We  have  only  one  single  instance  of  school  consolidation 
in  the  State  of  Illinois,  and  that  was  only  brought  about  after  many  years  of  effort. 
The  county  superintendent,  of  whom  you  have  all  heard,  I  am  sure,  Mr.  Kern,  went 
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over  into  Ohio  and  took  with  him  two  people  at  least  fmui  iiis  own  county,  one  of 
whom  was  opposed  to  school  consolidation;  and  while  he  had  him  over  there  he  jfot 
him  converted,  and  he  went  back  and  established  the  school.  I  can  not  speak  now 
as  to  the  numbers,  Init  there  are  at  least  25  per  ci-nt  more  j)upils  in  attendance  from 
the  same  territory  than  were  in  attendance  under  the  <ild  plan,  and  they  have  two 
years  of  high  school  where  they  had  none  before;  and  the  cost  only  slightly  exceeds 
the  cost  of  the  schools  as  they  were  organized  before.  1  think  1  may  say  it  is  true 
that  almost  unanimously  the  people  now  approve  the  plan;  and  yet  we  are  finding 
great  dilliculty  in  organizing  such  schools  in  other  parts  of  the  State.  We  have 
formulated  a  plan  for  that  purpose,  and  hope  to  bring  about  good  results. 

H.  T.  Fkexch,  of  Idaho.  We  have  a  large  tract  in  the  southern  part  of  the  State,  of 
some  200,000  acres,  which  has  recently  been  brought  under  irrigation.  This  land 
was  withdrawn  under  the  Carey  act,  and  was  nearly  all  sold  and  is  being  settled 
ra})idly,  and  the  company  reclaiming  the  land  has  set  aside  5  acres  in  the  center  of 
five  different  townships  in  this  tract  for  t lie  purpose  of  Iniilding  township  schools. 
Those  schools  are  some  of  them  under  construction,  and  they  will  all  be  soon  com- 
pleted and  they  will  be  the  only  schools  that  we  have.  The  idea  will  be  to  bring  the 
pupils  to  the  schools,  which  will  be  graded  schools,  in  a  measure,  and  which  will 
teach  agriculture.  Our  State  superintendent  is  entirely  in  sympathy  with  the  idea  of 
teaching  agriculture  in  the  public  schools,  and  we  have  succeeded  in  putting  some 
leafiets  in  the  State  course  of  studies.  That  is  an  experiment  to  some  extent,  but  it 
is  being  watched  with  interest,  and  I  am  sure  it  will  result  in  much  good  and  that  the 
consolidated  school  system  will  he  established,  at  least  in  our  State. 

G.  C.  Ckeei.max,  of  Ontario.  I  would  like  to  say  one  word  and  for  one  reason  only. 
My  children  attend  a  consolidated  school,  the  only  one  we  have  in  our  Province, 
and  we  are  all  so  well  satisfied  with  it  that  I  do  not  think  there  is  any  danger  what- 
ever, although  it  is  only  on  a  three  years'  trial,  that  we  will  go  back  to  the  one-room 
school.  We  have  a  radius  of  about  5  miles.  The  farthest  families  are5J  miles  away, 
l)ut  the  majority  are  within  the  5-mile  limit;  and  the  children  come  in  every  morn- 
ing and  go  out  to  their  homes  every  atternoon  after  4  o'clock. 

When  we  went  about  among  the  one-room  schools  asking  for  the  lists  of  children 
we  found  there  were  95  in  all  in  scliool  attendance,  on  the  average,  in  those  five- 
school  sections  all  put  together.  Those  one-room  schools  were  being  conducted 
very  largely  by  young  lady  teachers,  some  of  them  very  young  ladies,  not  getting, 
some  of  them,  more  than  $300  or  §350  a  year  for  the  work.  After  consolidation, 
much  to  my  surjirise,  there  came  to  the  school  on  the  day  it  opened  more  than 
150  children  from  those  sections;  and  to-day,  out  of  the  same  five  sections,  there 
are,  although  we  opened  only  in  November  a  year  ago,  over  200  in  actual  attendance. 

Now,  in  finding  out  just  exactly  how  that  came  about,  we  discovered  that  children 
who  had  quit  school  one,  two,  and  three  years  ago,  and  some  of  them  as  long  as  five 
years  ago,  were  coming  back  to  the  graded  consolidated  school  to  finish  their  educa- 
tion, because  with  the  more  experienced  and  skillful  teachers  they  were  able  to  get 
additional  benefits  which  liad  been  impossible  when  the  teacher  in  the  schoolroom 
was  some  young  girl,  herself  not  out  of  her  teens  and  hardly  out  oi  her  fifth  book, 
who  had  come  back  to  teach  them. 

Then  the  little  tots  from  5  to  8  years  old  are  coming.  I  live  up  in  what  is  called 
sometimes  the  frozen  north;  I  live  in  Guelph,  Canada.  In  January,  February,  and 
March  of  this  year  there  were  22  children  in  the  primary  grade  there  who  did  not 
miss  a  day,  some  of  them  coming  5  miles  to  school  every  morning.  Most  of  these 
little  tots  would  have  been  shut  out  entirely  from  the  one-room  school,  where  they 
had  to  go  a  mile  or  a  mile  and  a  halt  through  the  snow  and  on  foot. 

The  only  thing  that  wdl  ever  throw  out  the  consolidated  school  is  the  expense, 
which  has  proved  to  be  greater  than  was  ever  anticipated.  When  you  take  the  cost 
of  hiring  teams  at  from  $2  to  $3  a  day  every  day,  or  five  days  a  week,  and  sending  them 
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out  to  brill*;  in  the  pupil.*,  in  addition  to  the  better  salaries  you  have  to  paj-  teachers 
if  you  want  a  better  . school,  and  add  all  that  to  the  cost  of  the  consolidated  school 
itself,  it  is  not  perhaps  more  than  the  cost  of  the  five  schools  used  to  be;  Ijut  the  cost 
of  the  teams  and  hauling,  and  the  cost  of  the  better  transportation  you  engage,  is 
going  to  make  it  so  expensive  that  in  our  country  the  average  farmer  is  going  to  have 
to  be  coerced  or  driven  into  the  ccmsolidated  school.  As  a  matter  of  fact,  we  have 
been  getting  education  in  the  country  places  too  cheaply.  The  average  that  was  paid 
toward  the  school  fund  by  the  farmer  was  so  small  that  it  was  practically  nothing. 
And  now  Sir  William  McDonald,  whose  name  was  mentioned  j'esterday,  is  going  to 
put  up  all  the  money  except  what  they  have  been  paying  in  their  taxes  and  in  the 
indi\i<lual  schools.  He  is  now  putting  up  the  difference  between  what  they  have 
paid  and  what  it  will  cost  for  the  consolidated  school.  He  is  going  to  go  down  into 
his  pocket  for  that  money  for  a  five-year  experiment.  Each  child  has  a  little  farm 
of  its  own  in  the  school  yard.  This  feature  worked  so  admirably  that  the  children 
of  our  consolidated  school  to  the  number  of  200 — the  vote  being  unanimous — decided 
to  Clime  back  one  day  a  week  during  the  summer  vacation  to  look  after  those  little 
farms  ratlier  than  have  them  neglected  during  that  time.  I  do  not  think  you  could 
have  any  better  test  of  the  value  of  that  work  than  just  that  illustration,  that  those 
children  would  come  back  during  their  summer  vacation  to  do  that  work  in  that  way. 

George  Aitken,  of  Vermont.  AVhile  I  was  in  Mexico  I  saw  something  that  struck 
me  forcibly.  Just  at  the  close  of  the  school  hours  we  met  on  the  streets  bands  of 
children,  the  girls  with  the  female  teachers  attending  them,  and  the  boys  attended 
by  the  male  teachers;  and  upon  inquiry  I  found  that  they  were  looking  after  them 
to  the  train.  They  saw  them  safely  to  the  train,  and  they  were  distributed  to  their 
homes  at  the  various  stations.  I  thought  that  was  an  ideal  condition,  perhaps  much 
ahead  of  anything  we  have  had  here.  I  know  nothing  of  the  conditions  in  the  shools 
there,  but  I  thought  that  was  to  be  admired. 

O.  C.  Gregg,  of  Minnesota.  In  our  own  district  consolidation  has  but  just  com- 
menced. I  could  say  more  about  the  difficulties  in  organization  than  I  can  about 
the  effect  of  the  schools.  We  had  to  face  the  expense  of  new  buildings,  and  we  had 
no  individual  who  would  put  up  the  money.  We  had  first  under  our  law  to  hold  a 
meeting  first  in  one  district  and  then  in  the  second.  We  went  up  with  a  majority  of 
about  two-thirds,  and  then  as  people  came  to  look  at  the  system  it  grew  in  favor.  The 
schools  started  this  last  fall,  and  we  find  that  we  have  an  increased  number  of  pupils. 
Of  course  we  have  the  benefit  of  the  grades.  We  find,  also,  some  of  those  who 
opposed  this  union  of  these  two  districts,  making  about  half  a  township,  saying  that 
tliey  never  would  send  to  the  school,  arranging  of  themselves  to  bring  the  pupils  to 
the  schoolhouse.  And  in  the  northwest,  where  the  creamery  interest  is  a  large  one, 
and  we  are  sending  our  cream  to  the  stations,  it  looks  now  as  though  there  would  be 
a  combination  of  hauling  cream  and  children;  and  in  that  way,  you  see,  you  get  the 
cream  of  the  farm  in  two  ways  and  both  kinds  just  where  you  want  them. 

A.  J.  K.\HLER,  of  Pennsylvania.  I  will  venture  to  say  that  in  all  the  districts  of 
Pennsylvania  you  will  find  that  when  the  boys  get  to  be  9  and  10  years  old,  if  they 
liave  any  aspirations  for  education,  it  is  considered  necessary  to  send  them  to  board- 
ing schools,  and  in  that  case  you  have  the  expense  of  traveling  and  all  the  other 
incidental  exjienses,  which  you  do  not  have  in  these  consolidated  schools. 

Suppose  you  do  increase  the  expense?  I  see  a  good  many  old  men  here  and  I 
will  ask  you.  How  did  we  use  to  farm?    Why  don't  we  farm  that  w^ay  now? 

Just  one  more  word  I  want  to  say.  The  majority  of  our  children  go  to  the  cities 
to  the  boarding  schools  at  a  tender  age,  when  they  need  parental  care,  and  to  my 
own  knowledge  many  of  them  come  home  neither  ornamental  nor  useful.  In  these 
consolidated  schools  they  can  be  educated  at  less  expense,  and  they  will  be  more 
healthy,  physically  and  morally.  I  know  in  my  own  district  I  can  call  to  mind 
several  of  us  who  have  paid  out  enough  to  educate  our  children,  over  and  above  what 
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it  would  cost  us  in  the  consolidated  schools,  to  have  Ijuilt  the  schoolhouse  and  still 
save  money.  We  consider  all  the  items  of  cost  in  other  things,  and  now,  in  the  name 
of  common  sense,  let  us  consider  them  also  in  this. 

Tait  Butler,  of  North  Carolina,  presented  the  following  paper: 

INSTITUTE  LECTURERS. 

Reference  to  the  published  pnjceedings  of  this  association  reveals  the  fact  that  at 
every  annual  nieetiiig  tiiree  or  more  members  have  discussed  the  question  of  insti- 
tute workers.  Morcuvur,  e\en  ])eft)re  your  pntgramme  cioinniittee  assigned  the  dis- 
cussion of  this  subject  to  me  it  was  the  most  troublesome  one  with  which  1  have 
had  to  deal  as  an  institute  director.  Afterwards  of  course  it  became  d()ul)ly  so,  and 
then  when  I  read  the  discussions  in  the  published  proceedings  of  your  jirevious 
meetings,  and  came  to  realize  liow  thoroughly  the  lield  had  been  covered,  my  diffi- 
culties in  relation  to  this  important  (juestion  became  thrice  niagnitied  and  increased. 
In  short,  after  thinking  a  great  deal  about  this  subject,  as  all  institute  directors  must, 
and  then  reading  the  thoughts  of  others  expressed  at  previous  meetings  of  this  asso- 
ciation, I  could  not  but  feel  deei)ly  the  force  of  the  trite  jjlirase,  "There  is  nothing  new 
underthesuii;"  at  least  I  am  very  certain  there  is  nothing  new  in  what  I  have  to  offer  in 
this  paper.  But  even  an  old  question,  though  worn  threatlbare  by  jiast  discussions,  which 
is  of  such  vital  interest  to  the  permanent  sut'ce.-^sof  farmers'  institute  work,  and  which 
has  not  yet  been  solved,  is  worthy  of  further  consideration,  ^lark  you,  I  emphasize 
the  statements  that  (  1 )  this  is  the  most  important  (juestion  confronting  those  engaged 
in  directing  farmers'  institute  work,  and  (2 )  it  is  yet  unsolved.  In  fact,  I  do  not  think 
we  have  yet  made  much  progress  in  its  solution.  The  partial  solution  indicated  by 
the  optimistic  reports  of  directors  in  certain  States  and  provinces  seem  to  me  at  best, 
when  taken  at  their  full  face  value,  as  merely  a  short  and  unsatisfactory  truce  with 
a  ditticulty  which  certainly  yet  remains  to  Ije  met  and  overcome  before  the  institute 
work  can  l)e  said  to  I)e  on  anything  like  a  sound  and  satisfactory  basis. 

3Iethods,  as  they  relate  to  organization,  advertising,  the  manner  of  conducting 
institutes,  etc.,  liave  been  of  great  importance  and  uuich  progress  has  been  made 
toward  the  solution  oi  the  problems  involved,  but  all  are  secondary  to  the  necessity 
for  supplying  suitable  institute  lecturers.  A  lack  of  interest  in  the  institutes  on 
the  part  of  farmers  is  sometimes  complained  of;  but  really  the  wonder  is  not  that 
the  farmers  have  taken  little  interest,  but  that  they  have  taken  as  much  interest  as 
they  have,  when  we  consider  the  sort  of  material  that  has  sometimes  been  given 
them  by  would-be  institute  lecturers.  It  seems  to  me  we  have  been  too  much  con- 
cerned with  the  work  of  getting  out  a  large  attendance  to  devote  sufficient  attention 
to  the  more  imjiortant  matter  of  furnishing  those  wlio  did  come  out  with  the  right 
sort  of  information  in  an  acceptable  form.  By  far  is  it  better  to  have  twenty-tive 
farmers  carry  away  from  an  institute  something  of  real  value  to  them  and  to  have 
them  favorably  impressed  with  the  knowledge  and  practical  good  sense  of  all  the 
lecturers  than  to  have  two  hundred  go  away  with  a  lack  of  respect  for  the  judgment 
of  the  lecturers,  no  matter  how  thoroughly  they  may  have  been  entertained  by 
music,  declamations,  and  other  side-show  attractions. 

The  purpose  of  this  discussion  is,  no  doubt,  to  aid,  if  possible,  in  solving  the  diffi- 
culty of  supplying  an  adequate  number  of  the  right  sort  of  institute  lecturers.  The 
question  naturally  arises,  therefore.  What  is  the  right  sort  of  institute  lecturer?  The 
diversity  of  opinion  regarding  this  question  is  great  and  the  standard  is  by  no  means 
well  defined.  Not  infrequently  institute  directors  and  institute  audiences  express  the 
idea  that  the  so-called  scientific  men  are  not  wanted,  but  that  the  demand  is  for  real, 
practical  farmers  for  institute  lecturers.  Personally  I  do  not  care  where  the  institute 
lecturer  comes  from,  and  I  do  not  believe  institute  audiences  do  either.  At  least,  if 
they  do  to  any  great  extent,  I  believe  institute  directors  are  largely  responsible  for  the 
fact.  The  demands  of  institute  audiences  are  in  a  measure  the  result  of  education — 
they  are  largely  what  we  have  made  them.  At  first  the  institute  lecturers  were  largely 
drawn  from  among  college  and  station  men,  and  now  the  tendency  is  to  the  other 
extreme — to  the  so-called  practical  farmer.  This  is  unfortunate,  for  if  either  class 
was  to  have  been  employed  exclusively  or  to  a  highly  preponderating  extent  the 
order  should  have  been  reversed.  The  farmer  should  have  preceded  instead  of  fol- 
lowed the  college  and  station  men.  But  the  most  serious  mistake  was  in  trying  to 
do  a  large  part  of  the  institute  work  with  college  and  station  workers.  To  supply 
the  demand  it  became  necessary  to  employ  all  the  college  and  station  force  when 
not  more  than  one  out  of  ten  college  or  station  or  any  other  class  of  men  is  a  suitable 
institute  lecturer,  a,nd  the  other  nine  never  should  have  been  taken  for  institute 
work.     Because  a  man  is  a  great  scientist  or  a  careful  and  skilled  investigator  is  no 
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reason  for  supposing  he  is  a  good  teacher.  In  fact,  some  of  the  best  and  some  of  the 
poorest  institute  lecturers  I  have  ever  known  have  been  college  and  station  men. 
Not  one  in  lifty  of  tiie  best  farmers  makes  a  good  institute  lecturer;  then  why  should 
we  expect  all  college  and  station  men  to  be  a  success  at  institute  work?  The  simple 
fact  is  that  institute  direi'tors  have  been  very  unwise  in  the  choice  of  institute  lec- 
turers, and  tliey  have  recently  been  paying  the  penalty.  The  (]uestion  is  not  how 
the  man  has  obtained  his  information,  but  has  he  the  right  sort  of  information  and 
does  he  present  it  in  an  acceptable  manner?  It  is  a  man,  a  teacher,  that  is  wanted; 
and  if  the  lecturer  gives  the  right  sort  of  stuff  in  the  right  way  he  will  interest  and 
instruct  and  win  tiie  confidence  and  respect  of  his  audience,  and  when  he  does  that 
he  is  a  successful  institute  lecturer.  We  hear  nuich  about  the  practical  and  the 
scientitic  man,  as  if  the  practical  man  could  not  be  scientific  nor  the  scientific  man 
practii'al,  when  in  reality  good  science  is  goo<l  in  practice  and  good  practice  is  good 
science,  or,  in  other  words,  if  a  proposition  is  not  ])ractical  it  is  not  scientific.  Let 
us  be  done  with  this  nonsense;  a  fact  is  always  fact;  the  difference  is  in  the  man; 
therefore,  since  it  is  the  man  we  want,  let  us  apply  common-sense  business  principles 
in  his  selection. 

It  will  perhaps  be  to  little  purpose  for  me  to  attempt  a  detailed  description  of  my 
ideal  of  an  institute  lecturer,  but  before  we  can  intelligently  lay  plans  for  securing 
or  educating  suitable  lecturers  we  must  arrive  at  a  more  uniform  and  definite  under- 
standing of  what  is  most  desirable. 

The  nistitute  lecturer  must,  first  of  all,  be  an  educator.  The  day  of  the  agitator 
should  have  passed  long  ago.  It  is  education,  not  agitation,  that  is  demanded.  The 
information  given  must  be  specific  and  definite;  generalities  are  no  longer  of  value 
in  institute  work.  The  institute  lecturer  must  be  accurate  in  the  sense  of  correctly 
stating  the  consensus  of  the  best  opinion,  but  he  need  not  regard  minute  accuracy  as 
so  important  that  he  is  afraid  to  make  a  definite  and  decided  statement.  It  may  be 
permissible  that  he  be  not  always  minutelj'  accurate  from  the  standpoint  of  the 
scientist,  but  he  must  always  be  safe  from  the  standpoint  of  the  farmer. 

At  this  point  please  pardon  me  while  I  digress  to  the  extent  of  saying  that  one 
common  fault  of  the  college  and  station  workers  as  institute  lecturers  is  that  because 
of  their  custom  of  being  accurate  they  confuse  with  too  many  exceptions  and  qualifi- 
cations. For  example,  it  is  better  by  far  to  state  that  30  jier  cent  of  the  fertilizer 
value  of  a  cowpea  crop  is  left  in  the  roots  and  stubble  than  to  say  from  25  to  33^  per 
cent,  although  the  latter  statement  would  be  more  nearly  correct  from  a  scientific 
standpoint.  On  the  other  hand,  the  chief  fault  I  have  to  find  with  the  so-called 
practical  farmer  as  an  institute  lecturer  is  that  he  insists  on  giving  only  his  own 
results  and  opinions  instead  of  a  definite  statement  of  the  average  results  of  the  best 
authorities,  interpreted  by  his  own  experience  or  observation.  No  man's  experience 
is  sufficiently  varied  and  extensive  to  make  it  a  safe  guide  for  the  teacher,  and  this  is 
especially  so  if,  as  is  usually  the  case  with  this  class  of  lecturers,  his  experience  is 
interpreted  Ijy  guessing,  instead  of  by  measuring  and  weighing.  The  experience  of 
no  man  is  sufficiently  broad  nor  his  judgment  so  accurate  that  he  can  afford  to  disre- 
gard the  work  of  others  if  he  is  to  be  a  safe  teacher.  The  teacher  must  even  avail 
himself  of  the  aggregate  knowledge  pertaining  to  his  subject.  This  the  so-called 
practical  farmer  frequently  can  not  or  will  not  do  in  his  institute  lectures. 

The  institute  lecturer  must  also  be  a  pleasing  and  interesting  speaker — that  is,  he 
must  have  a  terse,  incisive,  forcible,  and  attractive  way  of  presenting  his  facts.  To 
instruct  his  hearers  he  must  first  interest  them,  l^ut  to  my  mind  the  man  who  must 
resort  to  funny  stories  and  anecdote  to  interest  an  institute  audience  is  to  just  that 
extent  short  of  an  ideal  institute  lecturer.  Of  course,  illustrations  by  word,  oliject, 
chart,  and  blackboard  are  of  the  greatest  value,  because  they  add  to  the  force  and 
accuracy  of  the  impressions  conveyed,  but  the  tricks  of  the  stump  speaker  lower  the 
force  and  dignity  of  an  institute  lecture. 

Since  the  most  important  part  of  an  institute  is  the  questions  and  discussions,  the 
lecturer  should  be  quick  tcj  correctly  see  and  interpret  the  force  and  import  of  a  ques- 
tion. Many  an  otherwise  good  institute  worker  fails  simply  because  he  is  unable  or 
unwilling  to  look  at  a  question  from  the  view  point  of  the  one  who  asks  it,  and  con- 
sequently his  answers  are  irrelevant  and  unsatisfactory.  If  an  answer  is  attempted 
it  should  be  direct,  crisp,  and  polite. 

Not  infrequently  have  I  heard  institute  directors  say  they  wanted  at  least  one  man 
in  each  institute  party  who  could  answer  all  reasonable  questions.  Deliver  us  from 
this  sort  of  man,  I  say,  in  or  out  of  institute  work.  I  want  my  men  to  be  able  to 
answer  all  reasonable  questions  in  their  particular  lines  (or  to  be  honest  enough  to 
say  they  do  not  know),  but  the  field  of  agricultural  knowledge  is  too  large  for  any 
human  mind  to  cover. accurately.     You  know  this  and  so  do  the  intelligent  farmers 
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and  they  conse(|uently  lose  faith,  just  as  you  do,  in  the  accuracy  of  any  man  who  ]>re- 
sumes  to  cover  the  wlioie  tield  of  ay;riculture. 

The  institute  lecturer  should  be  old  enough  to  make  it  plain  that  he  may  have  had  an 
opportunity  to  do  the  thin<;s  about  which  he  talks.  He  should  most  assuredly  have 
done  the  things  about  whicli  he  talks — had  actual  experience  and  observation,  but,  as 
l)efo re  stated,  I  would  not  have  him  contine  himself  to  tliis  as  a  source  of  informa- 
tion; he  woidd  be  too  narrow.  While  it  is  true  that  any  man  can  do  good  to  those 
working  in  the  same  line,  by  telling  them  just  how  he  made  a  success  of  any  particu- 
lar pha.>^e  of  farming,  this  is  not  enough.  We  must  go  farther  than  this;  the  institute 
lecturer  must  be  a  teacher  in  the  broadest  sense  if  he  is  to  establish  the  farmers' 
institute  as  a  permanent  eilucational  institution. 

Now,  in  conclusion,  how  are  we  to  obtain  such  institute  lecturers  in  sufficient  num- 
bers? They  are  not  born,  but  will  have  to  lie  made.  A  few  good  ones  may  educate 
them.selves,  but  enough  will  not.  A  plan  must  be  devised  whereby  the  suitable  raw 
material  can  be  converted  into  trained  teachers. 

In  time  the  graduates  of  our  agricultural  colleges  may  partially  supply  the  demand, 
l)ut  in  many  States  tlie  numlierof  educated  young  men  returning  from  the  colleges  to 
the  farms  is  not  sutiicient  to  supply  the  demand  for  institute  lecturers  even  ten  or 
fifteen  years  hence,  for  not  one  in  fifty,  even  of  such  men,  will  ever  make  suitable 
institute  lecturers. 

Is  a  special  school  connected  with  our  experiment-station  farms  the  only  solution 
of  the  problem?  I  can  see  no  other,  but  this  solution  is  not  an  easy  one.  Can  the 
institute,  with  our  present  resources,  be  made  of  sufficient  value  to  command  the 
money  ne<'es.«ary  to  secure  the  services  of  the  class  of  men  able  to  develop  the  possi- 
bilities of  this  educational  work?  ]\Iore  money  must  be  had.  Even  .?L'(),000  annually 
spent  by  New  York  is  but.  a  portion  of  what  is  necessary  to  i>roperly  carry  on  the 
work  in  a  State  like  North  Canjiina.  We  have  been  too  modest  in  our  demands. 
We  must  awaken  to  an  appreciation  of  the  full  value  and  possibilities  of  this  work 
and  demand  the  money  to  prosecute  it  on  a  scale  commensurate  with  its  importance. 

Of  one  thing  I  am  most  thoroughly  convinced,  and  that  is  that  the  solution  of  this 
question  of  securing  a  sutiicient  number  of  suitable  institute  lecturers  is  the  one 
great  problem  before  this  association  and  the  friends  of  the  farmers'  institute  work 
in  America — the  {)roblem  beside  which  all  others  are  utterly  insignifieant. 

If  such  normal  schools,  or,  as  I  prefer  to  call  them,  training  farms,  are  to  be 
established,  great  care  nmst  be  exercised  in  laying  the  i)lans  on  which  they  are  to  be 
conducted  on  correct  lines,  and,  in  my  opinion,  in  order  to  meet  the  requirements  of 
varying  local  conditions  these  schools  will  have  to  be  more  numerous  than  suggested 
by  Mr.  Hauulton  in  his  able  address  on  this  subject.  On  one  point  especially  should 
caution  be  great — the  teachers  on  these  farms  or  in  these  schools  nmst  be  good  insti- 
tute lecturers  as  well  as  learned  st'ientists.  Let  us  not  put  the  blind  to  leading  the 
blind,  as  has  been  too  frequently  done  in  the  selection  of  institute  lecturers. 

Finally,  let  me  again  say,  with  all  the  emphasis  of  which  I  am  capable,  that  we 
must  take  a  more  comprehensive  view  of  the  importance  of  this  institute  work  and 
make  our  demands  for  money  commensurate  therewith;  and  the  chief  reason  for 
this  is  the  necessity  for  supplying  a  sufficient  number  of  efficient  institute  lecturers. 

The  following  paper  on  the  same  subject  bj-  L.  A.  Clinton,  (jf  Connecticut,  was 
read  by  title: 

A  successful  farmers'  institute  depends  not  upon  the  number  of  people  who  are 
present,  but  upon  the  interest  and  attention  given  to  the  subjects  under  discussion. 
No  matter  how  important  the  subjects  are  or  what  vital  intere./^  they  may  have  to 
the  audience,  unless  presented  in  an  acceptable  manner  the  meeting  falls  fiat.  The 
influence  of  some  lecturers  upon  a  farmers'  institute  is  very  similar  to  that  of  a  wet 
blanket  upon  a  fire.  Just  why  this  is  so  it  is  difficult  to  state,  but  a  few  general 
reasons  can  be  given. 

The  lecturer  who  must  confine  himself  to  his  paper  does  not  meet  with  a  full 
measure  of  success.  While  we  believe  that  it  is  t^  good  plan  to  have  the  lecture  writ- 
ten out,  yet  we  do  not  believe  it  a  wise  practice  to  be  confined  to  the  paper  in  pre- 
senting the  subject.  The  audience  prefers  to  have  the  speaker  talk  rather  than  to 
have  him  look  at  his  paper  and  read  what  he  has  written. 

The  first  element  of  success  in  an  institute  speaker  is  that  he  have  something  to 
say,  and  the  second  element  of  success  is  that  he  know  how  to  say  it.  The  first 
quality  mentioned  can  not  be  acquired  by  studying  station  bulletins  or  literature 
upon  the  subject,  but  it  must  be  acquired  by  actually  having  performed  the  opera- 
tions discussed.     The  one  who  depends  upon  a  prepared  lecture  upon  stock  feeding 
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or  potato  jrrowinjr,  <>r  any  f)ther  suliject,  will  fall  far  short  of  the  full  measure  of  suc- 
cess as  an  institute  lecturer.  In  order  to  (lualify  as  a  lecturer  on  stock  feeding,  one 
must  have  ac^tually  had  years  of  experience  in  handlin>f  and  feeding  stock.  The 
most  important  part  of  a  lecture  is  usually  brought  out  in  the  discussion  which  fol- 
lows the  presentation  of  the  subject.  In  this  discussion  the  lecturer  is  at  a  wonder- 
ful disadvantage  who  lias  not  been  through  the  subject  and  learned  his  matter  at  first 
hand.  Without  doubt  the  ])amphlets  which  have  been  printed  by  the  Farmers' 
Institute  Sj)ecialist  of  the  ( )flice  of  Experiment  Stations  will  prove  wonderfully  help- 
ful in  institute  work,  yet  the  lecturer  who  depends  upon  them  alone  for  his  informa- 
tion will  not  prove  a  great  success.  These  l)ulletins  should  be  regarded  as  helps,  and 
while  the  suggestions  contained  therein  may  prove  of  value,  yet  the  subject  must  be 
presented  in  one's  t)wn  way  and  the  mati'rial  must  have  been  secured  in  a  large  part 
from  other  sources  than  books  and  bulletins. 

In  the  matter  of  presentation  it  should  ])e  remeinl)ered  by  the  lecturer  that  the 
first  (juality  of  a  good  speaker  is  to  make  the  audience  hear  every  word  spoken. 
The  speaker  nuist  believe  first  of  all  in  the  truth  of  what  he  is  saying  if  he  is  to 
impress  this  truth  upon  his  hearers. 

Another  quality  which  is  of  leading  importance  in  the  institute  speaker  is  brevity. 
The  speaker  who  attempts  to  cover  the  whole  subject  and  to  say  the  last  word  which 
is  to  be  said  upon  the  suljject  is  a  weariness  to  the  flesh.  From  twenty  minutes  to 
one-half  hour  for  ojjening  the  discussion  is  enough  for  almost  any  subject.  If  the 
audience  is  interested,  the  discussion  will  be  continued  through  the  asking  of  ques- 
tions, and  the  audience  will  have  an  opportunity  to  take  part  in  the  discussion.  If 
the  audience  is  not  interested,  the  quicker  the  subject  is  dropped  the  better.  Many 
institute  lecturers  who  otherwise  would  l^e  rated  as  successful  have  a  weakness  for 
talking  too  much. 

One  type  of  lecturer  which  the  institute  manager  should  pray  to  be  delivered  from 
is  the  funny  man.  We  do  not  object  to  an  occasional  story  to  lighten  up  an  address, 
but  where  a  studied  effort  is  made  to  tell  funny  stories  and  the  audience  is  kept  in 
a  roar  from  the  beginning  to  the  end  of  the  lecture,  the  success  of  the  institute  as  a 
school  of  instruction  in  agriculture  is  greatly  impaired.  If  the  funny  man  must 
appear  on  the  programme,  keep  him  imtil  the  last  number  of  the  evening  session. 
We  do  not(iuestion  the  popularity  of  this  man  with  the  audience.  He  will  be  called 
for  repeatedly.  He  will  receive  the  most  hearty  ctieers,  and  he  wall  be  given  the 
credit  of  being  the  greatest  man  on  the  programme,  but  yet  the  farmers'  institute 
should  be  for  real  solid  business  and  should  not  be  turned  into  a  school  of  farce. 

The  energies  of  the  farmers'  institute  manager  in  the  future  will  l)e  taxed  to  secure 
men  with  the  recpiisite  training  and  experience  to  qualify  them  as  farmers'  institute 
lecturers.  A  few  of  the  men  who  graduate  from  our  agricultural  colleges  maj^  even- 
tually be  available  for  this  work.  There  are  few,  however,  who  are  qualified  at  the 
time  they  leave  college.  Several  years  must  be  spent  in  actually  meeting  and  over- 
coming the  difficulties  in  the  various  lines  of  farm  work  before  they  will  be  qualified 
to  discuss  intelligently  the  various  subjects  relating  to  agriculture. 

The  institute  manager  must  be  a  judge  of  men.  He  must  select  his  man  not  sim- 
ply becau.se  of  what  he  hears  with  reference  to  him.  He  should  visit  him  at  hie 
home  and  should  observe  how  his  fields  and  flocks  are  cared  for,  and  whether  or  not 
he  is  putting  into  practice  the  best  principles.  The  institute  lecturer  who  recom- 
mends one  thing  from  the  platform  and  who  does  not  put  into  practice  on  his  own 
farm  what  he  recommends  to  others  is  an  injury  to  the  cause.  Farmers  are  no  longer 
taking  for  granted  all  that  an  institute  lecturer  tells  them,  but  every  year  more 
investigations  are  being  carried  out,  and  the  farmers  are  looking  up  the  class  of 
teachers  employed  in  institute  work.  The  institute  lecturer  must  be  grounded  not 
only  in  the  art  of  performing  the  various  operations,  but  he  must  thoroughly  under- 
stand the  principles  which  underlie  the  art.  A  mere  statement  of  how  things  should 
be  done  without  a  discussion  of  why  one  method  is  preferable  to  another  is  no  longer 
acceptable.  Practical  agriculture  and  scientific  agriculture  now  go  hand  in  hand. 
There  is  no  separating  the  two,  for  practical  agriculture  in  order  to  be  practica.1  must 
be  based  upon  scientific  principles. 

The  man  who  has  made  a  success  in  some  special  line  of  work  can  often  be  used  to 
advantage  as  an  instit!ite  lecturer.  He  may  require  a  little  polishing.  It  may  be 
necessary  for  him  to  do  a  little  reading  and  studying  to  learn  what  others  have  done 
in  the  same  line  and  to  familiarize  himself  with  the  principles  which  underlie  his 
work.  Then,  if  he  possesses  that  quality  which  enables  him  to  stand  on  his  feet  and 
tell  in  a  straightforward  manner  what  he  has  done,  the  word  of  such  a  man  carries 
conviction. 

The  farmers'  institute  must  become  more  and  more  a  school  of  instruction,  and  the 
institute  lecturer  should  be  looked  upon  as  one  whose  first  duty  is  not  to  furnish 
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entertainment  but  instruction.  To  meet  with  the  greatest  sncoeps  he  must  in  the 
fullest  degree  pusi^ess  the  (jualities  of  a  good  teacher,  a  thorough  knowledge  of  his 
subject,  enthusiasm  for  his  work,  and  the  ability  to  speak  in  a  clear  and  convincing 
manner. 

The  following  paper  was  j)resented  by  F.  H.  Hall,  of  Illinois: 

COOPERATION   WITH    OTHER    EDUCATIONAL   AGENCIES— THE 
COMMON  SCHOOLS. 

The  agricultural  renaissance  in  America  had  its  beginning  in  the  experiment  sta- 
ti(jns.  The  jirimary  function  of  the  station  is  investigation — discovery.  Through  its 
bulletins  it  undertakes  the  work  of  dissemination.  In  the  performance  of  this  latter 
function  it  is  handicapped.  It  speaks  the  language  of  science,  and  to  the  common 
people  this  is  an  unknown  tongue.  The  investigator  speaks  to  the  few  who  can 
understand  him,  who  follow  him,  though  sometimes  afar  off.  But  they  are  genuine 
disciples  and  they  have  faith  in  varying  degrees  in  their  leader. 

The  farmers'  institute  attempts  to  organize  these  tlisci])les  and  to  send  them  out 
among  the  i)eople  to  preach  the  gospel  of  a  l)etter  agriculture.  The  first  work  of  the 
institute  is  conversion.  It  holds  up  to  the  people  some  helpful,  recently  discovered, 
practical,  scientitic,  agricultural  truth.  The  peoi)le  look  upon  it  at  first  hesitatingly 
and  perhaps  suspiciously.  Kew  evidence  is  j>resented.  Aj)peal  is  made  to  the  eco- 
nomic instincts  of  the  listeners,  and  at  length  some  are  converted — turned  around — 
turned  together  with  their  faces  toward  the  leaders  in  investigation.  They  begin  to 
have  faith,  not  in  Hicks,  but  in  the  Weather  Bureau;  not  in  tradition  that  has  to  do 
with  the  moon,  the  planets,  the  number  13,  and  the  ground  hog,  but  in  the  men  who 
weigh  and  measure  and  compare,  and  generalize  only  when  sufficient  data  have  been 
obtained. 

The  work  of  the  institute  is  not  so  much  instruction  as  it  is  inspiration.  Its  pur- 
pose is  not  so  much  to  teach  as  it  is  to  create  the  desire  to  learn.  At  best  the  num- 
ber of  scientitic  facts  that  can  be  taught  in  the  annual  institute  are  not  a  thousandth 
part  of  what  the  neophyte  needs  to  learn.  Two  or  three  days  of  instruction  per  year 
to  less  than  2  per  cent  of  the  farmers  in  a  county  can  nf)t  of  itself  have  a  value  com- 
mensurate with  its  cost.  The  product  of  the  numljer  of  facts  learned  in  the  best  two- 
day  county  institute  in  North  America  mnltij^lied  by  the  number  of  learners  in  attend- 
ance is  insignificant  compared  with  the  number  of  facts  to  be  learned  multiplied  by 
the  number  that  ought  to  learn  them.  If  the  rank  and  file  of  the  farmers  wait  for 
the  institute  to  teach  them  what  they  ought  to  know,  all  will  die  in  comparative 
ignorance.  The  true  measure  of  the  value  of  an  institute,  then,  is  not  so  much  the 
amount  of  teaching  done  as  the  degree  of  interest  aroused.  To  be  sure,  there  must 
be  teaching,  but  its  main  purpose  must  be  (1 )  to  create  the  desire  to  learn,  and  (2)  to 
point  to  the  sources  of  information. 

For  the  purpose  of  arousing  interest,  one  interesting  newly  discovered  fact  of 
unquestioned  economic  value,  so  presented  as  to  challenge  attention  and  convince 
the  listener  of  its  importance,  is  worth  a  hundred  commonplace  truths,  even  though 
the  latter  may  be  essential  and  presented  in  a  most  attractive  manner. 

The  institute  speaker  must  give  results,  w'ith  just  enough  of  the  processes  by  which 
the  results  are  secured  to  awaken  interest  and  to  establish  confidence.  Underlying 
principles,  theories,  and  technical  terms  are  essential,  but  the  institute  has  done  the 
most  important  part  of  its  work  wheti  it  has  created  the  desire  to  become  familiar 
with  these  and  has  pointed  out  the  way. 

But  what  is  the  way?  What  are  the  agencies  that  may,  in  part  at  least,  satisfy 
the  want  which  it  is  the  business  of  the  institute  to  create?  I  answer,  the  press,  the 
bulletins,  short  courses  in  the  agricultural  colleges,  and  farmers'  clubs  for  possibly 
the  present  generation  of  farmers;  the  common  schools,  boys'  clubs,  and  the  agri- 
cultural schools  and  colleges  for  the  next  generation. 

I  repeat,  the  institute  at  its  best  can  do  only  the  most  insignificant  amount  of 
teaching.  What  it  does  do  should  be  well  done,  and  should  be  scientifically  accu- 
rate. It  should  be  the  little  morsel  of  knowledge  that  gives  the  thirst  for  more 
knowledge.  It  should  be,  for  the  most  part,  related  to  some  bulletin,  some  book, 
some  school,  some  college,  where  a  hundred  times  as  much  as  can  be  given  in  the 
institute  may  be  obtained. 

The  institute  is  more  a  sentiment  maker  than  it  is  a  school.  By  the  presentation 
of  a  few  economic  facts,  it  turns  the  attention  of  the  people  to  the  experiment  station 
and  the  agricultural  college,  and  makes  generous  appropriation  for  these  great  edu- 
cational institutions  possible. 

But  the  agricultural  college  must  have  students,  as  well  as  money  for  equipment 
and  instruction.     President  Roosevelt  says  that  nearly  one-half  of  the  people  in  this 
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country  devote  their  energies  to  producing  things  from  the  soil.  Then,  I  say  that 
nearly'one-half  the  men  in  college  should  be  in  the  agricultural  colleges.  Heretofore 
the  rural  schools  have  been  articulated  with  the  high  schools,  and  the  high  schools, 
in  turn,  with  the  so-called  college  of  literature  and  the  lil)eral  art*.  But  in  the  State 
universities  there  are  many  colleges— seven  in  the  University  of  Illinois.  It  is  time 
that  the  rural  schools  should  seek  articulation  with  the  colleges  of  the  economic  arts, 
particularlv  with  the  colleges  of  agriculture. 

For  a  student  to  attempt  to  reach  this  college  through  the  high  school  as  it  is  now 
conducted  is  almost  to  make  sure  of  missing  it.  The  high  school  leads  to  the  so-called 
learned  ])rofessions.  The  college  of  literature  and  arts  determines  the  high  school 
curriculum  and  extends  a  welcome  hand  to  its  students. 

It  is  one  function  of  the  farmers'  institute  to  assist  in  finding  what  Superintendent 
Bavliss  happily  calls  "the  trail  from  the  rural  school  to  the  college  of  agriculture." 
It  inust  not  only  find  existing  trails,  but  it  must  help  to  make  new  ones  and  stimulate 
young  people  to  enter  upon  them.  It  must  create  a  sentiment  in  favor  f)f  teacliing 
the  elements  of  agricultural  science  in  all  the  schools,  in  favor  of  rural  school  con- 
solidation, rural  high  schools,  agricultural  high  schools  (or  a  modification  of  the 
present  high  school),  with  curricula  suggested  by  the  agricultural  college  and  includ- 
ing a  department  of  domestic  science.  G.  Stanley  Hall  says  that  the  germs  and 
extracts  of  as  many  trades  as  possible  must  be  introduced  into  the  common  schools. 
It  is  the  business  of  the  farmers'  institute  to  see  to  it  that  the  "germs  and  extracts" 
of  that  vocation  to  whicii  nearly  one-half  the  people  of  North  America  devote  their 
energies  are  introduced  into  the  public  schools. 

In  no  way  can  this  l)e  so  rapidly  accomplished  as  by  the  cooperation  of  farmers' 
institute  officers  with  school  officers  and  teachers.  The  combined  farmers  and 
teachers'  institute  is  the  most  effective  agency  for  bringing  about  this  educational 
reform.  The  farmers  must  take  the  initiative  in  this  cooperative  undertaking.  When 
the  officers  of  the  schools  are  made  to  feel  that  the  farmers  desire  their  assistance 
and  cooperation  the  combination  is  easily  consummated.  Teachers,  particularly 
those  who  know  a  little  of  agriculture,  who  are  in  touch  with  the  Department  of 
Agriculture  and  the  experiment  station,  should  be  given  a  place  on  the  programme. 
Broad-minded  county  superintendents  of  schools,  in  States  which  provide  for  such  an 
officer,  make  first-class  secretaries  of  farmers'  institutes. 

The  teachers  of  the  rural  schools  should  l)e  brought  face  to  face  with  the  leaders  of 
the  men  who  pay  the  taxes  that  support  the  schools,  and  these  teachers  should  be 
permitted  to  ask"^the  taxpayers,  "What  will  you  have  us  attempt  in  the  way  of  agri- 
cultural instruction  and  training?  Will  you  support  usand  give  us  the  necessary  assist- 
ance in  doing  the  work  you  desire?  Will  you  really  encourage  us  in  our  attempts  to 
obtain  the  information  we  need  from  the  Department  of  Agriculture,  from  the  agri- 
cultural college  and  the  experiment  station?" 

Let  the  leaders  in  the  farmers'  institutes  answer  these  last  questions  wdth  an 
emphatic  affirmative,  and  the  work  is  well  l)egun,  and  when  thus  begun  is  half  done. 

Two  years  ago  there  were  whole  counties  of  teachers  in  the  State  of  Illinois  no  one 
of  whom  had  ever  seen  the  nodules  on  the  roots  of  clover;  no  one  of  whom  knew 
what  thev  were  for,  or  had  ever  heard  of  them.  The  words  protein,  carbohydrates, 
phosphoric  acid,  hvgroscop'c,  balanced  ration,  etc.,  were  not  in  their  vocabulary. 
But  this  is  not  true  "to-day,  thanks  to  the  work  of  men  from  our  college  and  station 
in  the  combined  farmers  and  teachers'  institutes  and  to  the  cooperation  of  our  county 
superintendents  of  schools  in  this  great  work  of  agricultural  instruction. 

Last  winter  it  was  my  privilege  to  address  many  audiences  at  county  farmers'  insti- 
tutes composed  of  more  than  50  per  cent  of  the  teachers  of  the  county  and  less  than 
2  per  cent  of  the  farmers.  There  will  be  many  such  meetings  during  the  current 
institute  season.  Last  Friday  evening  1,500  people,  including  200  teachers  and  a  less 
number  of  farmers,  assembled  in  the  opera  house  in  Centralia,  111.,  to  listen  to  a  dis- 
cussion of  the  relation  of  the  school  work  to  the  life  work.  It  was  one  session  of  the 
Marion  County  Farmers'  Institute,  which  was  attended  during  the  day  as  well  as  the 
evening  by  the  county  superintendent  of  schools  and  nearly  every  teacher  in  the 
count  v. 

Last  Tuesday  the  court-house  at  IMount  Carmel,  111.,  was  filled  with  an  audience 
made  up  of  teachers,  some  of  their  older  pupils,  and  a  few  of  the  leading  farmers. 
At  one  of  the  sessions  the  county  superintendent  of  schools  presided,  and  steps  were 
taken  to  organize  a  boys'  experiment  club  and  to  interest  the  teachers  in  the  bulletins 
from  the  Department  of  Agriculture  and  in  the  work  of  the  experiment  station  at 
Urbana. 

In  one  institute  attended  by  the  speaker  last  week  there  were  60  farmers  and  1 
teacher.  The  farmers  were  attentive,  asked  many  questions,  and  took  some  part  in 
the  discussions.     On  the  whole,  it  was  a  profitable  institute,  but  for  every  farmer  in 
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attendance  there  were  at  least  99  at  home.  Had  the  seliools  been  difniissed  for  the 
day,  as  they  were  in  Marion  County,  and  tlie  100  teachers  from  the  county,  accom- 
panied by  their  older  pupils,  attended  this  meeting,  scarce  a  farmer  in  the  county 
but  would  have  heard  something  of  the  institute,  the  experiment  station,  and  the 
agricultural  college.  Moreover,  every  ambitious  teacher  present  would  have  carried 
sometliing  of  value  back  to  her  school  and  to  her  pupils,  and  the  dissemination  pivid- 
uct  would  at  least  have  been  multiplied  by  ten. 

The  common  schools  are  one  of  the  educational  agencies  that  we  can  ill  afford  to 
neglect.  It  is  tlirough  these  that  we  may  most  quitkly  and  effectively  lay  mains  to 
the  great  reservoir  of  agricultural  knowledge,  of  which  Professor  Hamilton  has  some- 
times spoken.  It  is  through  such  effort  as  this  that  we  may  promote  the  cause  of 
education  for  useful  activity.  It  is  well  to  help  the  graybeards;  it  is  necessary  to  help 
the  children,  too.  About  the  best  thing,  almost  the  only  thing,  the  institute  can  do 
for  the  farmers  of  to-day  is  to  get  them  on  the  right  side  in  this  educational  discission. 
For  the  sake  of  the  next  generation,  more  even  than  foi-  their  own  sake,  their 
approval  of  the  experiment  station,  the  college  of  agriculture,  and  the  teaching  of 
agriculture  in  the  common  sciiools  is  necessary. 

In  a  few  instances  we  are  met  with  the  assertion  that  such  procedure  is  narrow- 
ing in  its  effects.  There  are  yet  a  few  who  oppose  what  they  term  "early  speciali- 
zation" in  the  educative  process.  They  plead  for  what  they  are  plea.'^ed  to  call  "a 
liberal  education"  as  a  foundation  for  the  economic  and  special  education;  but  what 
is  a  liberal  education?  I  answer,  it  is  the  education  that  niukes  a  man  free,  that 
emancipates  him  not  only  from  the  l)ondage  of  ignorance,  but  from  the  l)ondage  of 
dependence  upon  other  i)eoiile  for  his  bread  and  butter,  from  a  parasiti<'  livelihood; 
that  gives  him  the  power  to  earn  his  own  living — really  earn  it — by  doing  something 
that  needs  to  be  done,  and  thereby  contribute  something  to  the  general  uplift  of  the 
race. 

What  is  a  liberal  education?  Let  the  head  of  Columbia  University  tell  you  what 
it  is  not.  He  says:  "The  designation  'liberal'  has  come  to  be  claimed  as  the  sole 
prerogative  of  a  very  narrow  and  technical  course  of  study  that  was  invented  for  a 
very  narrow  and  technical  purpose  and  that  has  been  very  imperfectly  liberalized  in 
the  intervening  centuries." 

That  education  is  the  best,  the  most  liberal  in  the  best  sense  of  the  term,  for  your 
boy  or  for  mine,  tliat  will  make  him  worth  the  most  to  the  world,  able  to  contribute 
in  the  largest  possible  degree  (for  him  )  to  human  well-being. 

It  is  as  certain  as  the  law  of  gravitation  that  he  who  has  the  most  to  give,  and 
gives  it,  gets  the  most  out  of  life.  It  is  through  one's  vocation  that  he  makes  the 
greater  part  of  his  contribution  to  human  good.  Hence,  the  tiioughtsof  boys  should 
be  early  turned  toward  some  honorable  occupation.  "Blessed  is  the  boy,"  says 
Jenkin  Lloyd  Jones,  "who  comes  early  to  a  life  purpose,  who  knows  what  he  wants 
to  do." 

The  superintendent  of  the  Boston  schools  has  recently  said  that  one  purpose  of 
manual  training  in  the  schools  is  to  help  the  boy  to  be  fortunate  in  the  choice  of  his 
occupation.  This  is  one  purpose  of  agriculture  in  the  public  schools.  It  is  best  that 
nearly  one-half  of  the  boys  in  the  schools,  probably  more  than  half  of  those  in  the 
rural  schools,  should  select  agriculture  as  a  life  vocation,  and  having  selected  it, 
should  be  given  the  widest  possible  opportunity  to  fit  themselves  for  this  honorable 
employment. 

The  farmers'  institute,  by  seeking  the  cooperation  of  teachers  and  school  officers, 
can  become  an  important  factor  in  giving  character  to  the  new  education,  the  aim  of 
which  is  not  "culture  for  culture's  sake,"  not  "art  for  art's  sake,"  not  philosophic 
leisure,  but  success  through  useful  activity,  through  large  contribution  to  human 
needs,  through  personal  effort  in  doing  a  share  of  the  world's  work.  "Let  him  who 
would  be  greatest  among  you  be  your  servant."  "Happiness  through  work,"  says 
Baker,  "is  the  new  creed  of  the  dawning  century." 

G.  A.  Putnam,  of  Ontario,  Canada,  presented  the  following  paper  on  the  same 
subject: 

The  previous  speaker  has  dealt  with  this  subject  in  a  very  broad  and  scholarly 
manner,  and  what  few  remarks  I  have  to  offer  will  be  of  a  practical  nature,  indicat- 
ing what  we  are  doing  to  keep  our  agricultural  educational  forces  in  close  touch  with 
each  other.  The  relation  of  the  institutes  to  the  press  and  the  schools  will  be  dealt 
with  in  other  papers  and  in  discussion. 

Cooperation  itself  is  one  of  the  most  important  questions,  not  only  in  its  relation  to 
agriculture  but  to  the  great  manufacturing  and  producing  establishments  of  the  United 
States  and  Canada.  It  is  cooperation  that  has  done  so  much  for  the  agriculture  of 
Denmark  and  some  of  the  other  European  and  Australasian  countries,  and  it  occurs 
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to  me  that  it  is  to  cooperation— cooperation  in  its  tme  sense,  each  working  with  the 
other  for  the  benefit  of  all,  and  not  "making  the  other  fellow  work,"  or  what  has 
occasionally  heen  the  resnlt  in  our  country,  "working  the  other  fellow"— that  we 
must  look  on  this  side  of  the  Atlantic  for  progress  in  the  agriculture  of  the  future. 

However,  it  is  not  of  cooperatiqn  in  its  application  to  the  various  agricultural  pur- 
suits of  the  country  that  I  am  to  speak,  ])ut  of  the  cooperation  of  the  institute  system 
with  other  educational  agencies.  I  must  admit  that  the  thought  which  came  to  me 
when  this  subject  first  received  my  attention  was  that  it  would  first  be  necessary  to 
decide  whether  you  could  have  a  farmers'  institute  separate  from  other  educational 
agencies,  or  wheiher  the  institute  is  not  in  its  nature  the  very  essence  of  a  blending 
and  sifting  of  scientific  investigation,  of  experimental  work,  and  practical  experience— 
the  very  fife  of  an  institute  consists  in  the  educational  agencies  which  go  to  make  it 
up.     If  we  take  these  away  we  have  not  even  the  skeleton  of  a  successful  institute. 

ft  devolves  upon  me,  therefore,  in  speaking  to  this  subject,  to  tell  of  the  various  edu- 
cational agencies  which  combine  to  perfect  the  work  of  the  institute,  and  in  doing 
this  you  will  excuse  a  frequent  reference  to  my  own  country  and  its  institutions.  It 
is  probably  unnecessary,  however,  for  me  to  ask  your  indulgence  in  this  respect,  for 
the  history  of  institutes  in  any  one  State  or  Province  is  very  similar  to  that  in  other 
States  and  Provinces.  We  have,  sir,  in  our  Province  a  number  of  educational  agencies 
which  have  combined  to  make,  through  the  medium  of  the  farmers'  institutes,  agri- 
cultural education  what  we  find  it  in  Ontario  to-day.  And  some  of  these  agen- 
cies can  well  be  used  to  still  further  advance  the  interest  of  the  agriculturists.  Allow 
me  to  briefly  state  what  has  been  and  is  being  done. 

(1)  The  institute  system  must  be  in  close  touch  with  the  agricultural  college  and 
experiment  stations  of  the  State  or  Province.  There  are  at  least  three  ways  in  which 
this  relationship  can  be  established  and  maintained. 

(a)  The  staff  of  the  college  and  station  were  first  used  as  institute  lecturers.  In 
fact  this  is  the  only  source  from  which  institute  lecturers  were  obtained  in  the  early 
history  of  the  institutes  of  the  Province  of  Ontario;  and  I  am  safe  in  stating  that  our 
agricultural  college  would  not  to-day  have  grown  to  nearly  its  present  proportions  or 
have  attained  its  present  degree  of  efficiency  had  not  the  professors  and  heads  of  the 
various  departments  engaged  in  institute  work  some  twenty  years  ago.  On  the  other 
hand  the  institutes  would  not  have  attained  their  present  position  in  the  Province  had 
not  these  men  been  competent,  sympathetic,  and  hard  working.  Many  an  ex-student 
of  the  agricultural  college  when  asked  what  first  drew  his  attention  to  the  college  will 
replv  that  the  lecture  delivered  by  some  member  of  the  college  staff  at  an  institute 
meeting  first  opened  to  him  the  benefits  and  pleasures  of  a  course  at  the  provincial 
institution.  It  was  these  lecturers  who  first  brought  the  college  prominently  before 
the  people  and  resulted  in  an  increased  attendance  of  students  who  were  deeply  inter- 
ested in  agriculture  because  they  know  what  it  meant  to  be  practical  agriculturists, 
and  not  because  they  had  a  fancy  that  they  would  like  to  be  farmers. 

(61  As  the  years  progressed  the  professors  at  the  college  found  it  impossible  to 
attend  all  the  meetings  that  were  asked  for,  so  a  number  of  farme.-s  who  had  become 
prominent  because  of  their  success  in  agricultural  pursuits  were  enlisted  in  the  work, 
and  at  present  the  majority  of  the  institute  staff  consists  of  those  men  who  have 
made  a  success  in  one  or  more  lines  of  practical  agriculture.  These  institute  lectur- 
ers keep  in  close  touch  with  the  college  and  experiment  station,  not  only  by  reading 
the  literature  sent  out  from  time  to  time,  and  by  coming  in  personal  contact  with  the 
professors  and  those  in  charge  of  the  teaching  and  experimental  work,  but  by  occa- 
sional visits  to  the  college  in  order  that  they  may  see  for  themselves  what  is  being 
done  in  the  different  departments.  The  assistance  given  the  institute  lecturers  by 
the  professors  is  very  much  appreciated,  and  the  benefit  is  mutual. 

(c)  Another  source  of  strength  and  benefit  to  the  institute  members  throughout 
the  Province  is  the  literature  sent  out  from  the  college  through  the  Provincial 
department  of  agriculture.  The  institute  members  (over  22,000)  receive  these  bulle- 
tins and  the  annual  report  and  .lepend  upon  them  for  direction  in  the  selection  of 
grain,  methods  of  cultivation,  classes  and  types  of  stock  to  raise,  etc. 

(2)  The  institutes  must  be  in  close  touch  with  all  organizations  formed  for  the  pur- 
pose of  furthering  some  line  of  agriculture.  We  have  the  different  live-stock  asso- 
ciations (cattle,  sheep,  swine,  horse  breeders,  etc.),  the  Fruit  Growers'  Association, 
Dairymen's  Association,  Bee  Keepers'  Association,  Poultry  Keepers'  Association,  etc. 
It  would  be  impossible  for  me  to  even  briefly  mention  the  work  which  is  being  done 
by  these  different  organizations  and  how  their  work  is  being  brought  to  the  public 
notice  and  extended^  through  the  medium  of  the  farmers'  institutes.  Allow  me  to 
give  two  instances  which  will  serve  to  indicate  how  these  different  organizations  are 
utilized  by  the  institutes  and  how  the  institutes  are  used  to  further  the  interests  of 
the  separate  organizations. 
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(a)  Dairnineii' s  (tssoeiationi^. — The  dairy iuch'h  associations,  of  which  \vt'  have  two, 
are  eoniposed  of  persons  interested  in  this  Hne  (jf  a^riruhnre  from  all  sec'tions  of  the 
country.  They  appoint  their  hoard  of  directors,  who  are  prominent  in  their  own 
localities,  and  this  l)oard  of  directors  plans  certain  work  for  the  year,  such  as  the 
holding  of  ilistrict  meetiii^s  for  the  benefit  of  producers  of  milk  and  makers  and 
proprietors  of  factories  and  creameries.  They  also  hold  an  annual  convention,  to 
which  jiromineut  dairymen  are  invited  and  specialists  in  various  lines  <jrive  addresses. 
You  will  ask,  "  What  has  this  to  do  with  farmers'  institutes?"  In  making  arrange- 
ments for  the  (Ustrict  meetings  just  mentioned  the  institute  otiicers  and  representa- 
tives of  the  dairymen's  a,«sociations  are  asked  to  cooperate  in  planning  for  and  holding 
the  meetings.  The  officers  of  the  Fruit  (Jrowers'  Association  cooperate  with  the 
institute  otiicers  in  holding  special  meetings  in  fruit  districts.  In  those  districts 
where  prominence  is  not  given  to  any  particular  line  of  agriculture  the  institute 
otiicers  give  special  jirominence  to  the  two  or  three  lines  which  arc  of  most  interest. 
In  this  way  we  are  able,  through  the  cooperation  of  the  institute  otiicers  and  those 
of  the  various  associations,  to  plan  our  work  so  that  all  classes  may  receive  benefit. 
Tiiis  is  a  feature  of  the  work  which  has  not  been  ))rought  to  the  degree  of  efficiency 
which  we  hope  to  see  in  the  near  future. 

(b)  Aijrirnltural  societies. — Tlien,  again,  we  have  agricultural  societies  established 
in  every  cotnity  of  the  Dominion,  some  counties  holding  from  one  to  eight  exhibi- 
tions in  the  fall  of  the  year.  These  societies  are  independent  of  the  institutes  so  far 
a,M  organization  is  concerned,  but  in  many  of  the  more  progressive  comities  the  insti- 
tutes utilize  the  societies  and  the  societii's  the  institutes.  This  is  true  co()])eration — ■ 
each  doing  what  he  can  to  further  the  interests  of  the  other  for  the  1)enefit  of  all. 
As  an  example:  In  one  county  we  have  four  township  agricultural  societies.  At  the 
annual  meeting  of  the  farmers'  institute  an  effort  is  made  to  elect  the  secretary  and 
president  of  each  agricultural  society  as  a  director  of  the  institute.  When  tlie  fall 
fairs  are  held  the  institute  usually  arranges  to  take  charge  t)f  some  educationa.  feature 
in  connection  therewith,  such  as  the  holding  of  a  live-stock  judging  com])etition,  an 
exhibition  of  grains,  grasses,  weeds,  etc.  Tlien,  again,  if  the  institute  wishes  to  hold 
a  seed  fair  in  the  s]>ring  of  the  year,  or  a  judging  class  sometime  during  the  winter, 
at  one  of  the  points  where  an  agricultural  society  is  established,  they  are  strength- 
ened by  the  cooperation  of  the  president  and  secretary  of  the  local  society. 

(c)  The  tvintcr  fair. — One  of  the  i)rominent  features  in  educational  and  live-stock 
lines  is  the  winter  fairs,  held  at  ( Juelj)!!  and  Ottawa.  At  these  fairs  valuable  prizes 
are  offered  for  nearly  all  classes  of  live  stock,  and  advantage  is  taken  of  the  large 
exhibits  of  tirst-class  types  of  the  different  breeds  and  classes  to  utilize  them  for  illus- 
trating lectures  and  addresses  by  men  who  are  prominent  in  the  raising,  feeding, 
curing,  marketing,  etc. ,  of  these  products.  The  meeting  of  institute  lecturers  at  the 
winter  fair  corresponds  somewhat  with  the  "round-up"  which  is  held  in  many  of 
your  States. 

The  aim  of  the  department  is  to  so  arrange  the  field  educational  work  that  the 
institute  officers  will  be  composed  of  representatives  from  all  societies  which  have 
members  in  the  district.  Then  each  of  these  phases  of  agriculture  will  receive  its 
due  proportion  of  attention  at  the  regular  meetings,  and  the  members  of  the  various 
societies  will  have  an  opportunity  of  lending  their  assistance  to  the  institute  officers 
to  further  the  special  meeting  in  which  they  are  interested. 

We  are  of  opinion  that  the  educational  work  in  each  district  should  be  undertaken 
through  the  institutes,  while  the  experimental  work  done  in  different  sections  of  the 
Province  should  be  undertaken  by  the  various  societies.  The  institutes  should  keep 
in  close  touch  with  this  work  (the  work  of  the  societies)  and  be  prepared  to  distribute 
information  by  lectures  and  literature  where  they  will  be  of  benefit. 

W.  C.  Latta,  of  Indiana.  When  the  institute  work  began  in  Indiana  it  was  at  a 
time  when  certain  farmers  and  organizations  had  been  springing  up,  and  the  question 
now  arose,  "Is  this  some  secret  organization  you  are  developing?"  and  I  soon  found 
that  the  people  were  looking  upon  it  with  suspicious  eyes  and  questioning  about  it; 
and  it  was  borne  in  upon  me  then,  at  the  very  outset,  that  this  w^ork  must  be  one  of 
cooperation.  We  have  not  made  the  progress  that  we  ought  to  have  made  in  our 
State,  but  we  have  made  some.  Along  one  line  we  are  attempting  cooperation, 
namely,  with  the  schoolmen.  Friends,  I  am  no  longer  sanguine  of  doing  very 
much  good  in  giving  instructions  to  adult  people.  Our  definite  objective  point  is 
the  boy  and  girl  in  the  schools,  and  so  we  want  to  interest  the  schoolmen  in  the 
work  and  bring  them  together.  At  the  last  two  annual  conferences — the  one  held 
last  October  and  the  one  held  this  last  month — we  ]>rought  the  schoolmen  there. 
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\Vt'  liiul  Mr.  KtTii,  of  lUiuoip,  who  if-  a  power  in  that  line,  and  we  had  our  own 
superintendent  of  pul)Hc  int^trnction,  and  we  had  a  county  superintendent  in  our 
State  who  lias  been  doinj;  a  great  work  in  getting  the  hoys  interested  in  corn  growing. 
This  su])ject  is  so  wide  and  compreliensive  that  the  workers  are  necessarily  separated 
when  working  each  in  his  own  line,  and  there  is  danger  of  a  feeling  of  isolation,  so 
that  there  is  need  of  bringing  tlie  workers  together.  We  hope  to  accomplish  much 
on  that  line. 

This  subject  is  one  that  must  receive  increasing  attention,  and  we  must  get  in 
closer  touch  with  the  teachers  of  these  rural  schools  if  we  are  going  to  accomplish 
I  he  greatest  good  in  the  future. 

Thereupon,  at  10.20  o'clock  p.  m.,  the  association  adjourned  until  November  11, 
11(05,  at  8.80  o'clock  a.  m. 

Morning  Session,  Saturday,  November  11,  11MJ5. 

The  association  met  at  8.30  o'clock  a.  m.,  the  vice-president,  K.  A.  Burnett,  in  the 
chair. 

John  Hamilton,  Washington,  D.  C,  Farmers'  Institute  Specialist,  presented  the 
following  paper: 

MOVABLE  SCHOOLS  OF  AGRICULTURE. 

The  farmer's  institute,  as  at  present  organized,  has  its  limitations.  In  some  of  the 
States  in  which  the  institutes  have  been  longest  in  operation  there  are  already  evi- 
dences of  their  having  about  reached  this  limitation,  and  unless  their  work  is  broad- 
ened to  meet  the  advancing  needs  of  farming  people  in  the  science  of  agriculture  they 
will  eventually  cease  to  be  an  important  factor  in  rural  education. 

IXSTITITE    ORGANIZATION. 

The  farmers'  institute  of  to-day  in  its  organization  and  methods  is  essentially  the 
same  as  it  was  fifteen  or  twenty  years  ago.  It  consists  in  meetings  of  farmers,  called 
for  the  purpose  of  giving  and  receiving  information  in  agriculture.  The  meetings 
usually  continue  from  one  to  three  days  with  a  tendency  toward  the  one-day  insti- 
tute. The  instruction  is  given  by  lectures  followed  by  questions  and  answers.  At  a 
two-day  institute  it  is  not  unusual  for  the  programme  to  include  from  ten  to  fifteen 
separate  topics  presented  bv  from  three  to  as  many  as  ten  or  twelve  speakers. 

In  these  respects  the  institute  is  practically  unchanged.  Such  improvements  as 
have  been  made  have  been  in  the  way  of  arranging  for  meetings  and  appointing 
speakers  often  months  in  advance  of  the  institute  season,  and  in  the  discarding  of 
sensational  exhibitions  and  incapable  men  as  lecturers  and  substituting  for  them 
those  who  are  experts  and  authorities  upon  the  subjects  that  they  present.  In  these 
respects  there  has  been  great  advance. 

ADVANCE    IN    RURAL   INTELLIGENCE. 

In  the  past  twenty  years  country  people  have  not  been  standing  still.  The  instruc- 
tion that  the  institutes  have  given  and  the  improvement  in  agricultural  journals, 
which  circulate  more  widely  and  are  read  more  intelligently  and  generally  than  ever 
t)efore;  the  distribution  of  bulletins  of  information  by  the  agricultural  experiment 
stations  and  the  State  and  National  departments  of  agriculture,  together  with  the 
work  of  the  agricultural  colleges  in  educating  young  men  and  women  and  sending 
them  out  in  increasing  numbers  to  follow  agriculture  as  a  profession,  have  all  had  a 
wonderful  effect  in  increasing  the  intelligence  of  country  people  in  agricultural 
affairs,  making  it  more  difficult  each  year  to  provide  instruction  of  a  kind  that  will 
satisfy  their  intellectual  and  practical  needs. 

SPECIFIC    INSTRUCTION    NEEDED. 

The  more  progi-essive  farmers  are  not  now  desirous  for  variety  in  subjects  so  much 
as  for  more  exact  and  specific  instruction,  teaching  that  will  show  precisely  how  an 
operation  is  conducted  and  how  the  science  of  it  may  be  applied  in  ordinary  prac- 
tice and  under  the  average  conditions  by  which  farmers  are  surrounded. 
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Eight  here  is  where  the  present  system  seems  to  fail.  The  small  amount  of  time 
devoted  to  any  topic,  is  such  as  to  make  it  impossible  for  the  teacher  to  do  much 
more  than  introduce  it.  Tlie  field  of  a,>,'ricultural  information  has  been  enlarged  to 
such  an  extent  that  no  man  in  an  hour,  a  day,  or  a  week  can  at  all  exhau.st  one  of  its 
more  important  subjects.  Indeed,  in  the  schools  it  is  now  found  to  l)e  necessary  to 
take  several  weeks  of  careful  study  and  drill  to  becouie  actjuainted  with  such  a  sub- 
ject as  butter  making,  or  cheese  making,  or  fruit  growing,  or  market  gardening. 
More  time  to  a  topic  is  the  need. 

The  farmer  now  wants  to  know  all  that  has  been  discovered  about  a  subject,  and 
he  wants  the  information  systematized  so  that  he  can  use  it  in  his  lousiness.  He  has 
discovered  that  a  little  agricultural  learning  is  dangerous  in  that  it  is  often  an  expen- 
sive thing.  He  has  learned  that  half  knowledge  is  apt  to  mislead  and  injure  rather 
than  direct  to  profitable  results.  IMore  extended  and  specific  instruction  is  the  need 
of  agriculture,  and  if  the  institute  is  to  continue  serviceable  it  must  provide  it. 

SMALL   CL.\SSES. 

The  stud}'  of  special  subjects  for  any  considerable  length  of  time  must  necessarily 
be  confined  to  small  clas.«es.  Large  and  promiscuous  audiences  can  not  be  expected 
to  devote  two  or  three  weeks  to  the  consideration  of  any  topic,  neither  are  all  inter- 
ested alike  in  any  one  subject.  Dairymen  are  not  specially  interested  in  fruit  culture, 
nor  the  fruit  grower  in  dairying.  This  necessitates  the  formation  of  classes  comi)Osed 
of  persons  interested  in  certain  specialties — interested  to  the  extent  of  being  willing 
to  devote  sufficient  time  to  the  study  of  a  subject  to  become  fairly  well  acquainted 
with  its  most  important  scientific  and  practical  features. 

MOVABLE   SCHOOLS. 

To  meet  the  new  conditions  and  needs,  the  movable  school  of  agriculture  has  been 
devised.  Such  schools  have,  in  foreign  countries,  largely  taken  the  place  of  the  old- 
time  farmers'  institute.  The  method  is  for  the  State  director  or  sui)erintendent  of 
institutes  to  arrange  for  the  formation,  in  various  districts  or  centers,  of  classes  num- 
bering hot  less  than  eight  nor  more  than  fifteen  persons  who  agree  to  attend  upon  a 
course  of  lectures  upon  a  single  topic  and  to  participate  in  such  practice  work  as  the 
course  prescribes.  The  teaching  force  consists  of  one  or  at  most  of  two  instructors 
who  are  experts  in  the  subject  they  present. 

If  the  subject  be  cheese  making,  for  instance,  the  course  would  begin  with  the 
study  of  the  character  and  composition  of  milk  and  continue  in  logical  order  to  the 
completed  product,  the  students  participating  in  the  various  oi)erations,  so  as  to  be 
able  upon  the  completion  of  the  course  to  do  the  things  that  they  have  been  taught. 

The  equipment  of  apparatus  for  giving  instruction  would  be  provided  by  the  State 
directors,  and  the  hall,  with  its  heating,  lighting,  and  janitor  service,  together  with 
water  for  cleansing  utensils  and  fuel  for  heating  milk,  etc.,  to  be  furnished  free  of 
charge.by  the  class,  together  with  the  milk  necessary  for  demonstration  and  practical 
purposes,  the  product  to  be  the  property  of  the  donors. 

By  this  method  schools  on  a  great  variety  of  farm  topics  could  be  organized,  limited 
in  number  and  variety  only  by  the  money  which  the  State  director  has  at  his  disposal. 

EDUCATE   SPECIALISTS. 

Through  this  instrumentality  it  would  be  possible  to  educate  in  one  or  more 
specialties  ten  or  twelve  persons  in  each  community  who  would  be  well  fitted  for 
conducting  special  lines  of  work  and  become  eventually  experts  and  sources  of 
information  and  aid  to  others. 

The  expense  of  such  a  school  would  be  the  salary  and  traveling  expenses  of  a 
competent  instructor  and  the  cost  of  the  equipment  of  apparatus  and  material  neces- 
sary for  demonstration  and  practical  work. 

The  teaching  would  not  exceed  an  hour  a  day  for  the  lecture,  and  one  and  a  half 
to  two  hours  for  practical  or  laboratory  work.  The  instructor  in  the  intervening 
time  would  be  expected  to  visit  some  member  of  the  class  each  day  at  his  home,  and 
give  such  special  assistance  and  advice  as  would  enable  the  pupil  to  utilize  his  home 
equipment  to  the  best  advantage  for  pursuing  the  line  of  work  that  the  school  was 
organized  to  aid. 

COURSES   OF   STUDY. 

In  order  that  the  State  directors  and  institute  instructors  may  have  a  guide  in 
undertaking  this  new  feature  of  their  work,  the  Office  of  Experiment  Stations  of  the 
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Department  of  An;ricultnre  has  undertaken  to  prepare  and  publish  for  distribution 
courses  of  study  upon  cheese  makin<r,  l)utter  making,  pouUry  rearing,  and  fruit  grow- 
ing, with  lists  ()f  references  to  authorities,  items  of  apparatus  needed,  and  detailed 
outlines  of  practical  work. 

The  intn)(lucti()n  of  .-^uch  a  set  of  courses  in  a  State  as  supplemental  to  the  present 
iiifthod  of  institute  work  will  round  out  the  institute  system,  provide  for  its  indefi- 
nite extension,  and  furnish  emitloyment  to  skilled  teachers  through  the  entire  year. 

O.  C.  Grec;g,  of  Minnesota.  In  the  first  place,  I  like  the  thought.  Again,  I  agree 
with  what  my  friend  from  Illinois  said  last  night,  that  the  institute  as  now  organizeil 
is  a  i^lace  in  which  we  excite  interest  and  enthusiasm.  I  have  come  down  to  that 
in  my  institute  work  in  Minnesota,  and  I  find  that  it  is  a  successful  thing.  On  the 
other  hand,  I  fully  appreciate  the  fact  that  we  can  not  make  the  institute  a  school, 
in  giving  details.  That  is  why  we  put  $5,000  out  of  $18,000  into  an  Annual.  Get 
people  thoroughly  aroused  and  they  will  read  the  book.  But  the  book  is  not  a  live 
teacher. 

You  can  not  hold  a  large  crowd  on  one  topic.  We  have  a  man  talk  a  short  time 
on  each  subject.  We  are  going  to  make  in  every  county  a  central  point  where  we 
can  have  these  things,  and  if  my  vote  counts  for  anything,  ^Minnesota  is  going  to 
start  that. 

Andrew  Elliott,  of  Ontario.  I  am  happy  to  find  that  Mr.  Hamilton  thinks  the 
time  has  arrived  for  movable  schools.  This  is  a  movement  in  exactly  the  right  line. 
It  is  true  enough  tliat  we  can  not  dispense  with  the  old  system  of  farmers'  institute 
work  for  the  young  people  growing  up,  but  we  must  go  a  little  bit  farther  ahead,  and 
wi'  must  no  longer  be  content  with  telling  people  how  to  do  a  thing;  but  we  must 
also  tell  them  why  it  has  to  l)e  done,  and  then  we  have  them  on  a  thinking  basis, 
and  it  is  the  lack  of  thought  that  is  the  greatest  drawback  we  meet  in  the  agricultural 
connnunity. 

The  Chairman.  Ontario  has  had  a  movable  school  in  a  little  different  form — a 
dairy  school.     How  long  did  they  stay  in  one  place? 

G.  A.  Putnam,  of  Ontario.  We  have  not  had  what  you  might  call  movable  schools 
in  Ontario,  but  we  have  had  the  traveling  dairy.  That  was  started  some  fifteen  years 
ago.  The  method  in  that  was  for  an  advance  agent,  as  I  might  call  him,  to  travel 
from  place  to  place  throughout  the  dairy  section,  and  consult  with  prominent  dair\- 
men  in  the  different  districts,  and  arrange  with  them  for  a  suitable  place  in  which  a 
dairy  meeting  could  be  held.  This  advance  agent  made  jirovision  for  the  supply  of 
cream  and  a  suitable  place  for  the  churning  demonstration  to  be  held,  and  in  many 
jdaces  a  lecture  was  given  in  the  meeting  in  addition  to  the  demonstration.  I  had 
almost  forgotten  about  this,  it  is  so  many  years  ago.  But  this  same  thing  is  now  being 
carried  on  in  the  Province  of  Nova  Scotia.  Miss  Rose,  one  of  our  workers,  in  the 
winter  months,  spent  some  time  in  Nova  Scotia,  and  she  has  had  most  successful 
meetings.  She  held  a  series  of  meetings,  with  four  sessions,  two  sessions  each  day,  for 
two  days  in  a  place,  this  summer,  with  an  average  attendance  of  64  at  the  meetings. 

Four  or  five  of  the  lady  delegates  who  went  from  Province  to  Province  attending 
institute  meetings  during  the  pa.st  summer  mentioned  to  me  that  they  never  came 
across  poorer  samples  of  butter  than  in  the  hotels  where  they  were.  We  attribute 
the  success  of  our  butter  makers  in  Ontario  to  the  work  of  these  schools  I  have 
mentioned. 

0;  C.  Gregg.  This  matter  of  the  traveling  dairy  was  introduced  into  our  institute 
work  through  Professor  Carlisle,  who  is  now  in  Colorado,  and  the  commission  men 
said  that  right  there  began  the  revolution  in  butter  making  in  Minnesota. 

G.  C.  Creelman,  of  Ontario.  It  seems  to  me  this  is  pretty  well  summed  up.  You 
may  (rail  it  a  movable  school,  or  call  it  bringing  the  live  stock  out  to  the  meetings; 
you  may  call  it  getting  a  special  car  and  running  through  the  country;  you  can  call 
it  putting  a  churn  on  a  wagon  and  going  from  point  to  point  giving  demonstrations 
of  dairying,  or  whatever  you  please;  but  the  fact  remains  that  the  people  at  the 
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present  time  living  on  the  farms  learn  to  do  things,  not  by  reading  or  listening  to 
talks,  but  by  seeing  them  done,  and  then  doing  them  themselves.  In  the  early  days, 
when  the  institutes  started,  anybody  was  employed  that  could  be  gotten  hold  of, 
anybody  that  could  talk  well,  theoretically  or  about  i)ractioal  things.  That  condi- 
tion has  passed  away.  Then  came  the  man  with  the  chart.*,  and,  as  Mr.  Kydd  says, 
he  pointed  to  the  different  parts  of  the  horse,  and  «iid  this  and  that  ought  to  be  thus 
and  so.  That  phase  of  instruction  passed  away,  and  now  we  have  the  horse  himself 
used  in  demonstrations.  Now  we  have  come  to  the  point  where  we  have  to  demon- 
strate things  practically.  As  I  say,  you  can  call  this  work  anything  you  please.  But 
the  time  has  come  when  we  have  to  quit  this  pioneer  work  that  has  been  done  and 
get  things  in  shape  at  the  meetings  to  demonstrate  the  work. 
F.  H.  Rankin,  of  Illinois,  presented  the  following  paper: 

BOYS'  AND  GIBLS'  INSTITUTES. 

Every  department  of  human  endeavor  is  pulsating  with  progressive  activity.  There 
is  a  smaller  sphere  for  the  uneducated  man  of  every  decade  and  a  diminishing  possi- 
bility of  success  for  the  man  who  does  not  read  and  think.  The  reading  man  is  in 
the  saddle;  the  thinkng  man  is  guiding  the  nation's  destinies. 

At  no  period  of  history  has  the  intellectual  thought  of  the  agricultural  classes  been 
stirred  as  it  is  to-day,  and  therefore  we  see  springing  up  on  every  side  these  agencies 
which  are  at  work  to  stir  the  farmer  out  of  his  intellectual  apathy.  The  farmers'  insti- 
tute has  won  for  ib^elf  a  leading  place  among  the  several  educational  iniluences  that 
are  working  for  the  benefit  of  the  farmer.  It  stands  in  close  touch  with  the  people 
of  the  agricultural  colleges  and  experiment  .stations  on  the  one  hand,  and  seeks  to 
bring  the  fanner  to  a  better  acquaintance  with  them  on  the  other.  In  short,  the 
spirit  w'hich  it  imparts  to  this  work  is  to  make  agriculture  not  only  the  support  of 
man's  body,  but  also  an  inspiration  to  his  intellect.  The  key  to  improving  agri- 
culture in  any  place  in  the  world  is  its  intellectualization. 

The  farmers'  institute  work  is  an  effective  agency  for  disseminating  knowledge 
of  u.se  to  agriculture  which  scientific  men  are  discovering,  and  it  gives  the  oppor- 
tunity for  the  dissemination  and  exchange  of  ideas  amontr  the  farmers  them- 
selves for  information  in  regard  to  tlieir  occupation.  The  farmers'  institute  is  a 
distributing  agent ;  this  is  its  mission.  The  most  successful  and  acceptable  men 
upon  the  lecture  force  are  those  persons  who  have  themselves  had  the  experience 
and  know  the  value  of  the  truths  that  they  teach.  The  information  which  they 
bring,  to  be  of  service  to  those  to  whom  it  is  given,  must  have  been  tested  and 
used  and  applied  until  its  value  and  practical  character  have  been  clearly  shown. 
No  common  or  ill-ecjuipped  instructor  should  have  a  place  in  this  work.  The 
speaker  at  the  institute  should  be  a  man  who  knows  at  least  one  thing  well  and 
can  vouch  for  its  truth;  who  has  seen  it  tested  and  is  willing  to  stake  his  reputation 
upon  the  accuracy  and  reliability  of  the  statement  which  he  presents.  I  believe  that 
every  institute  superintendent  will  bear  me  out  in  the  statement  that  the  greatest 
difficulty  which  confronts  him  is  to  find  a  sufficient  number  of  men  of  the  character 
described  with  which  to  provide  material  for  the  institute  lecture  force. 

At  meetings  of  this  character  we  hear  a  great  deal  about  the  selection  of  speakers 
for  institute  work.  But  there  is  another  question  beyond  that.  After  we  have 
gotten  the  speakers  how  shall  they  be  trained  and  developed? 

It  seems  to  me  that  our  agricultural  colleges  are  not  yet  working  up  to  their  limit, 
so  to  speak,  along  this  line.  There  is  yet  a  work  which  but  few  of  them  have  ever 
attempted.  I  do  not  believe  that  our  colleges  will  do  their  full  duty  toward  institute 
work  until  they  have  provided  some  special  training  for  the  young  men  enrolled  in 
their  schools  to  fit  them  for  this  institute  work.  I  do  not  refer  simply  to  the  train- 
ing of  them  in  agriculture  and  the  varied  sciences  connected  therewith.  I  mean 
giving  them  something  of  the  practical  teachers'  training,  so  that  they  can  take  the 
knowledge  they  have  and  stand  up  before  their  fellow-men  and  present  it  in  a  clear, 
attractive,  and  convincing  manner. 

There  is  something  along  this  line  in  which  our  agricultural  training  needs  a  little 
more  developing  in  the  way  of  assisting  these  young  men  in  qualifying  themselves 
not  simply  as  speakers  at  meetings,  but  as  teachers  and  leaders  in  our  institute  work. 
In  the  speaker's  opinion  this  should  not  be  left  to  the  somewhat  uncertain  help  or 
assistance  obtained  at  the  literary  society  or  debating  club. 

Recognizing  the  importance  of  this  work,  the  Illinois  College  of  Agriculture,  two 
years  ago,  introduced  a  regular  course  of  study  which  is  termed  "farmers'  institute 
management."     This  course  is  the  study  of  the  farmers'  institute  as  a  factor  of  our 
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public  education.  It  is  designed  to  set  forth  the  principles  applied  to  the  organiza- 
tion and  conduct  of  farmers'  institutes  and  agricultural  associations;  to  systematize 
into  (U'tinitc  lines  the  knowledge  aciuired  by  the  students  in  the  college  to  the  end 
that  they  nuiv  render  more  distinctive  service,  upon  their  return  home,  in  the  insti- 
tute work  of  "their  counties  and  State;  and  also  to  inspire  within  them  the  desire  to 
become  active  members  of  some  of  the  agricultural  associations  of  the  State.  Lec- 
tures, assign^Ml  readings,  parliamentary  jjractice,  the  making  out  and  advertising  of 
institute  progrannnes,  etc.,  are  leading  features  of  this  course.  More  than  50 
young  men  have  taken  the  work  each  year. 

It  is  not  our  aim  in  this  course  to  pound  a  lot  of  knowledge  into  a  boy  which  may 
or  may  not  be  of  anv  practical  use  to  him  afterwards,  but  rather  to  fill  him  with  a 
boundless  enthusiasm  and  set  before  him  high  ideals,  intellectual  and  moral,  and 
thus  e(iuipiu-d  the  young  farmer  takes  his  place  among  other  citizens  as  a  public- 
spirited  man.  u  v    i- 

The  speaker  takes  the  stand  that  the  very  best  representative  men  should  be  found 
upon  the  farms  of  our  country;  but  so  long  as  they  neglect  to  secure  broad,  liberal 
education,  just  so  long  must  they  be  relegated  to  a  back  seat.  The  traiinng  which  a 
boy  gets— if  of  the  right  kind— during  his  S(!hool  days,  followed  by  active  jiarticipa- 
tion^in  farmers'  institutes  and  kindred  associations,  will  give  him  the  equipment 
necessary  to  use  these  opportunities  to  the  very  best  a<lvantage.  It  will  encourage 
and  develop  the  gift  of  public  speaking,  and  the  ability  to  preside  at  any  public 
gathering  with  ease  and  dignitv.  These  gifts  must  be  used  l)y  some  one  in  every 
community,  and  happy  is  that  man  called  upon  to  play  his  i)art  who  has  during  his 
younger  days  prepared  himself  to  do  so  with  ease  to  himself  and  satisfaction  to  his 

neighbors.  <•  .     •     ix 

The  course  in  farmers'  institute  management  offered  at  the  College  of  Agriculture 
of  the  Universitv  of  Illinois  affords  the  very  best  opportunity  possible  to  cultivate 
these  gifts  and  gives  the  voung  man  definiteness  of  purpose.  A  decided  mind  is  a 
tower  of  strength  in  any  man's  life,  and  in  a  general  way  stands  for  success.  To 
know  the  right  course,  and  to  be  sure  that  you  know  it,  gives  steadiness  and  accuracy 
of  work.  .  •       J 

While,  so  far,  I  mav  not  have  adhered  very  closely  to  the  topic  assigned  me,  viz, 
"Boys'  and  girls'  institutes,"  let  me  hook  to  it  the  other  end  first  and  consider  insti- 
tutes for  girls  and  boys.  ,  V  TX 
The  ideal  or  perfect  institute  must  have  good  learners  as  well  as  good  teachers.  It 
must  develop  and  strengthen  the  idea  of  self-help.  This  idea  of  self-help  has  been 
prominent  in  Illinois  farmers'  institutes  from  the  first.  Our  local  men  nmst  and  do 
work  up  the  local  institute.  AVHienever  you  get  a  local  man  interested  antl  enthused 
to  act  and  work,  there  follows  the  death  of  "  liis  institute"  or  "  your  institute,"  but 
there  rules  instead  the  broader  conception  of  its  being  "  our  institute,"  and  all  feel 
that  they  are  not  onlv  welcome  but  a  i)art  of  it  and  responsible  for  its  success.    _ 

Much  "depends  upo"n  the  parents  of  the  young  people.  The  moct  difficult  institute 
to  arouse  interest  and  enthusiasm  in  is  the  one  composed  wholly  of  old,  gray-haired 
men,  numbering  many  "  retired"  farmers.  Do  not  misunderstand  me  as  being  dis- 
respectful to  these  older  members  of  the  farming  community.  They  are  all  right 
and  needed  in  the  institute,  but  they  should  not  be  there  to  the  exclusion  of  the  boys 
and  girls.  There  is  something  radically  wrong  with  the  institute  management  which 
needs  reconstruction  if  there  are  no  young  people  in  attendance.  In  every  commu- 
nity there  are  l)oys  and  girls  who  can  both  entertain  and  instruct  an  audience.  Urge 
them  to  take  up  a'nd  discuss  some  question  of  common  interest  to  the  locality.  Secure 
a  young  lady,  or  several  of  them,  to  favor  the  audience  with  a  piece  of  music  at  oppor- 
tune times.  "  These  young  people  who  consent  to  take  part  in  the  meeting  themselves 
will  generally  bring  a  number  of  young  people  from  their  neighborhood  to  the  insti- 
tute. Short"recitations,  reiiuiring  but  a  few  minutes'  delivery,  from  a  l)oy  or  girl 
will  not  only  please  and  stinnilate  the  young  people,  but  will  often  win  the  i)arents 
who  might  otherwise  not  be  in  attendance.  They  will  feel  a  pardonable  pride  in 
knowing  that  their  son  or  dangliter  will  si)eak  at  the  institute.  And,  again,  any  well- 
or<janized  institute  could  add  to  its  usefulness  by  offering  "awards"  or  "honors" 
for  special  [iroficiency  in  farming.  It  is  but  little  trouble  to  secure  premiums  among 
the  farmers  themselves  or  the  business  men  of  the  town  in  which  the  institute  is  to 
be  held.  And  supplementary  to  the  jirizes,  honorable  mention  could  be  made  for 
excellence  of  work;  classification  could  be  made  as  to  the  best-kept  farm;  the  best 
arrangement  of  farm  buildings;  the  best  acre  of  corn  or  potatoes  or  other  crops;  the 
best  garden;  the  best-kept  house  yard  or  grounds  about  the  house;  the  best  yield  of 
eggs;  the  best  butter.  Also  premiums  may  be  given  on  culinary  products,  corn,  etc. 
I  am'  of  the  opinion  that  a  decided  influence  would  thereby  be  given  to  the  institute 
and  consecjuently  to  agricultural  progress.  Plans  can  be  made  ahead  for  these  fea- 
tures and  inexpensive  tokens  of  merit  may  be  awarded  at  the  institute  session  at 
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which  the  report  of  the  successful  competitor  should  bo  mado.  These  are  ?onie  of 
the. helpful  features  for  creating  a  more  active  interi'st  in  tlie  institute. 

Many  of  the  counties  of  Illinois  have  organized  what  are  terincd  l)()ys'  experimental 
clubs  and  girls'  home-culture  clulw.  To  illustrate:  AVinnebagd  County  has  a  farmer 
boys'  experimental  did)  with  more  than  500  members,  and  a  girls'  lionu'-culture  clul) 
with  more  than  IM)  members.  The  boys  there  are  growing  a  high-bred  variety  of 
corn,  and  also  sugar  beets  for  a  beet-sugar  factory.  This  year  112  boys  i>lanted  corn 
from  seed  furnished  by  the  officers  of  the  Winnebago  County  Fanners'  Institute. 
Some  75  members  of  the  club  volunteered  to  grow  sugar  beets.  Over  50  acres  were 
planted  by  these  boys.  This  work  is  in  cooperation  with  the  Winnebago  County 
Farmers'  Institute,  tlie  officers  of  which  offered  the  following  prizes  to  the  boys  in 
last  year's  corn  contest,  all  premiums  being  cash:  First  prize,  $15;  second  ])rize,  $10; 
third  ])rize,  $5;  fourth  prize,  $3;  next  ten  prizes  (each),  $1.50;  next  ten  prizes 
(each),  $1. 

All  other  boys  making  exhibits  would  receive  cash  premiums  at  the  discretion  of 
the  corn  committee.  The  boys  who  take  first,  second,  and  third  prennums  are 
expected  to  write  an  article,  to  be  presented  at  the  institute,  telling  of  the  })reparation 
of  the  seed  bed,  j)lanting,  cultivation,  and  harvesting  of  their  prize  corn.  Let  me 
remark  in  pa.«sing  that  it  is  a  ho|)eful  sign  for  the  farmers  themselves  to  believe 
enough  in  tlieir  own  boys  to  contribute  cash  for  prizes  without  asking  the  merchants 
of  the  town  to  donati'  collar  buttons,  link  cuff  l)uttons,  suspenders,  stock  food,  etc., 
to  encourage  the  farmer  boys  to  be  l)etter  farmers. 

The  following  are  a  few  of  the  i)rizes  offered  to  the  girls  of  the  home-culture  club: 

For  sewing,  patching,  darning,  prizes  in  each  of  these:  First  prize,  $1;  second  prize, 
50  cents. 

Six  prizes  were  offered  for  the  work  of  girls  of  12  years  of  age  and  younger  and 
six  for  that  of  girls  18  years  of  age  and  yoimger.     The  following  classes  were  made: 

First  and  second  prizes  for  handkerchiefs  made  by  Iiand;  first  and  second  prizes  for 
best  setting  in  of  patch  in  j)iece  of  j)laid  goods.  First  and  second  jjrizes  for  best 
darned  hole  in  ilress  goods  or  table  linen  not  less  than  1  inch  in  diameter.  Prizes 
were  also  offered  the  girls  in  bread-making  contests.  This  is  to  cite  briefly  from 
Winnebago  County,  which  is  only  one  of  the  many  counties  which  are  taking  up 
the  same  line  of  work. 

However,  they  have  gone  a  step  further  than  this.  It  sometimes  develops  that 
the  boys  were  there  more  for  the  premiums  tiian  anything  else,  and,  after  a  year  or 
two,  while  the  boys  bring  in  l)etter  corn  l)Oth  as  regards  (juality  and  selection,  they 
sometimes  pattern  after  older  exhibitors  and  bring  in  corn  which  they  did  not  raise 
and  got  help  from  others  in  the  selection  of  the  same;  and  thus  the  e.xhibit  degener- 
ates into  too  much  of  a  scraml)le  after  iiremiums;  for  the  boys  and  girls  often  made 
an  exhibit  when  they  had  nothing  to  do  with  tlie  growing  or  selection  of  the  corn. 

This  year  the  Illinois  Farmers'  Institute  has  inaugurated  a  new  kind  of  a  contest 
known  as  the  "corn-judging  contest,"  one  in  which  the  boys  would  get  the  benefit 
of  the  contest  themselves.  Mr.  A.  P.  Grout,  treasurer  of- the  Illinois  Farmers'  Insti- 
tute, last  year  offered  as  a  premium  to  pay  the  expenses  of  .the  winner  of  this  contest 
while  taking  two  weeks'  instruction  in  corn  judging  at  the  college  of  agriculture.  A 
competent  corn  judge  and  instructor  were  provided.  The  first  day  of  the  meeting 
the  boys  were  given  careful  instruction  in  corn  judging,  and  they  handled  the  corn, 
measured,  and  scored  it.  This  school  was  conducted  both  forenoon  and  afternoon. 
The  next  day  the  boys  were  examined  in  corn  judging.  Nineteen  boys  competed 
and  did  good  work.  And,  by  the  way,  this  instruction  was  worth  just' as  much  to 
the  older  people  back  in  the  audience  as  to  the  boys.  The  parents  of  the  winner  of 
the  prize  in  the  first  contest  wrote  a  letter  to  Mr.  Grout  thanking  him  and  saying 
that  "  their  boy  was  so  much  pleased  that  he  now  wishes  to  take  a  full  course,  think- 
ing it  the  only  course  for  the  coming  farmer  boy." 

Several  counties  are  planning  to  introduce  this  corn-judging  contest  into  their 
institutes  this  year.  One  county  is  offering  premiums  of  this  kind  to  boys  of  each 
township  in  the  county — as  many  premiums  as  townships.  Who  can  measure  the 
educative  results  of  sending  a  l)oy  from  each  township  in  a  county  to  the  agricultural 
college  for  two  weeks?  It  means  the  facing  of  so  many  l)oys,  perhaps  for  all  their 
lives,  toward  scientific  agriculture.  It  means  the  telling  of  the  story  of  their  trip  and 
the  instruction  received  in  detail  to  their  parents  and  schoolmates.  It  means  the 
interesting  of  scores  of  other  boys  and  their  fathers  in  the  practical  training  in  agri- 
cultural lines  and  the  marvelous  achievements  of  the  college  of  agriculture  and 
experiment  station.  Every  step  in  such  a  contest  is  an  education  to  the  boy,  whether 
he  wins  the  large  prize  or  not,  for  one  of  the  conditions  is  that  the  contestants  must 
attend  the  day  sessions  of  the  institute. 

The  boys  and  girls  go  into  these  contests  with  vim  and  enthusiasm,  and  who  will 
gainsay  that  these  experimental  clubs  as  fostered  by  the  State  farmers'  institute  and 
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the  agricultural  collejit^  are  valuable  accessories  of  the  farmers'  institute  work?  We 
believe  that  the  true  effort  which  this  work  creates  will  make  these  boys  better  men. 
These  boys  want  to  be  made  wiser  to-day  than  they  were  yesterday,  and  1  have  a 
lively  faith  that  observation  and  leflection,  thought  and  study,  are  just  as  essential  in 
the  great  business  of  farming  and  farmers'  institute  work  as  in  any  other  pursuit. 
The  purpose  of  an  institute  which  does  not  have  in  mind  the  striving  for  higher  ideals 
in  youth  needs  reconstruction. 

There  are  many  ways  of  getting  the  boys  and  girls  interested  in  an  institute  besides 
those  indicated,  such" as  getting  the  boys  and  girls  together  during  the  recess  period 
and  having  a  little  class  in  corn  judging,  or  explaining  some  of  the  commercial  prod- 
ucts of  the  corn  plant  or  the  root  development  of  the  clover  plant  or  soy  bean,  a 
sample  of  which  is  easily  carried  in  a  sealed  can.  Encourage  some  of  the  boys  to 
bring  some  live  stock  to  the  place  of  meeting  and  have  an  expert  there,  some  person 
from  the  agricultural  college  or  a  competent  stockman.  Conduct  a  class  in  stock 
judging.  Pigs,  sheep,  cows,  horses,  etc.,  should  be  taken  as  object  lessons,  and  the 
good  points  and  defective  points  indicated.  In  conducting  a  class,  or  exhibit  in  judg- 
ing, the  reasons  should  be  given,  explanations  made,  and  questions  answered  on  all 
points  thus  considered.  Questions  relative  to  the  most  desirable  types  and  good  qual- 
ities of  animals  can  thus  be  more  intelligently  answered  with  the  specimens  actually 
before  the  young  people. 

Following  such  a  session,  while  interest  is  keen  and  their  entire  attention  is  given, 
is  the  time  to  ask  a  few  questions  and  drop  a  few  suggestions  as  regards  the  agricul- 
tural college.  Make  suggestions  along  the  following  lines:  Why  not  have  the  best 
herd  of  improved  stock?  Why  not  increase  the  fertility  of  your  land  and  command 
your  neighbors'  respect  by  having  the  neatest  and  tidiest  kept  farm?  Suggest  that 
experience  is  a  dear  school;  that  they  are  soon  to  face  the  problem  of  self-support. 
Ask  them  if  they  understand  how  to  correct  the  defects  in  the  soil;  to  reduce  the 
ravages  of  insects  and  plant  and  animal  diseases;  how  to  get  rid  of  undesirable  tend- 
encies in  flock  and  herd.  If  they  wish  to  learn  the  secret  of  a  larger  success  in  these 
and  other  lines,  there  is  no  better  place  to  spend  a  short  time  than  at  the  college  of 
agriculture  and  experiment  station  where  many  up-to-date  ideas  come  from.  Point 
out  in  detail  the  courses  the  agricultural  college  offers  to  students  which  are  designed 
to  fit  them  for  the  business  of  farming  and  at  the  same  time  to  furnish  a  means  of 
culture.  The  latch  string  hangs  out,  and  such  an  education  is  within  the  reach  of 
every  boy,  provided  he  wants  it  and  makes  up  his  mind  to  that  end.  In  this  way 
the  mind  of  the  young  people  can  be  led  up  to  the  most  important  feature  of  the 
institute  work.  I  want  to  drop  this  word  in  passing:  There  is  no  interest  I  know 
of  that  is  at  all  comparable  with  live  stock  as  a  means  of  interesting  and  educating 
and  entertaining  the  young  people.  You  all  know  how  it  is  when  you  go  and  buy 
a  pure-bred  mare,  cow,  hog,  sheep,  how  the  boys  will  immediately  become  inter- 
ested. They  are  comparing  the  animal  with  that  of  their  neighbors,  or  the  kind  they 
had  before,  and  as  the  progeny  comes  along  they  are  anxious  to  .see  it  and  examine 
it  and  decide  upon  its  qualities.  They  are  held;  they  are  interested;  there  is  nothing 
like  it  on  the  farm. 

After  all,  the  greatest  live  stock,  the  most  valuable  live  stock,  are  the  people — the 
boys  and  girls  who  live  on  the  farm  and  for  whom  these  institutes  are  really  con- 
ducted, for  the  older  ones  are  "sot"  in  their  ways  and  must  ere  long  pass  from  the 
active  stage  of  life.  After  all,  what  makes  the  "land  worth  anything  is  the  people 
who  live  upon  it.  This  land  of  ours  was  not  worth  anything  until  there  was  some 
kind  of  people  on  it — not  worth  anything.  But  when  we  have  a  great  farming  pop- 
ulation of  intelligent  men  and  women;  now  that  it  is  well  stocked  with  people, 
America  is  the  greatest  country  in  the  world.     After  all,  it  is  the  people  who  make  it. 

Ladies  and  gentlemen,  if  we  were  j)rivileged  to  return  to  our  childhood  days  would 
we  not,  with  the  knowledge  which  the  years  have  brought,  give  a  more  certain  trend 
to  the  acts  of  that  period?  Yet  in  this  institute  work  there  comes  the  opportunity 
to  place  yourself  beside  this  latter-day  child,  the  farm  boy,  and  make  yourself,  as  it 
were,  a  child  with  him  and  lead  him  to  that  higher  plane  of  which  true  manhood  is 
the  summit. 

In  brief,  the  farmers'  institute  conducted  for  boys  and  girls  will  develop  in  these 
young  people  manhood  and  womanhood,  will  broaden  their  views,  enable  them  to 
separate  the  good  from  the  Ijad,  develop  in  them  an  inquiring  mind,  and  tend  to  show 
them  the  real  privileges  of  true  citizenship. 

These  potent  influences  are  factors  in  directing  the  lines  of  the  lives  of  these  young 
people,  which  are  as  true  as  the  needle  to  the  pole,  and  will  help  the  farm  boy  tx> 
become  a  modest,  thoughtful,  studious,  public-spirited  man,  well  fitted  to  pursue  his 
chosen  calling  and,  if  circumstances  demand  it,  to  grace  the  halls  of  any  legislature. 

While  the  institute  worker  may  be  building  for  a  permanent  as  well  as  for  a  profit- 
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not  always  in  ymir  plans,  the  history  record  of  whicli  can  not  he  written;  it  is  that 
unconscious,  unreconlcd,  unintentioned  influence  which  in  a  good  man's  life  often 
aggregates  more  in  the  end  tlian  purposed  acts. 

A  refreshing  enthusiasm,  assiduous  energy,  optimistic  leadership,  exquisite  urban- 
ity, and  personal  loyalty  toriglit  principles  are  assets  which  may  be  accumulated  and 
which  may  make  a  "life  an  exeniplitication  of  Doctor  Johnson's  motto:  '"Tis  better 
to  live  rich  than  to  die  rich." 

W.  L.  Amoss,  of  Maryland,  presented  the  following  paper: 

COOPERATION  WITH  THE    NATIONAL  DEPARTMENT  OF  AGRI- 
CULTURE. 

From  the  farm,  the  fanners'  club,  the  farmers'  convention  secretary  I  came  to  be  a 
farmers'  institute  dire(;tor  to  administer  a  bill  which  had  been  drafted  by  a  club  of 
farmers,  which  read:  "The  purpose  of  these  institutes  shall  be  to  bring  before  the  farm- 
ers of  the  State  such  information  as  will  effectively  lemedy  many  of  the  existing  evils 
now  prevalent  in  every  department  of  agriculture  as  now  pursued  in  Maryland." 

As  secretary  to  the  farmers'  convention,  the  first  <luty  assigned  me  was  to  tind  a 
man  who  coukl  tell  our  road  conunissioners  and  our  farmers  how  he  had  built  a  per- 
manent road.     This  was  eighteen  years  ago. 

Nine  years  after  in  the  institute  work  1  found  that  my  department  could  only  grow 
through' the  use  of  men  from  the  farm — what  you  understand  to  be  ])ractical  men. 
When  I  called  upon  the  experiment  station,  the  man  who  did  the  best  and  most 
approved  work  brought  information  how  he  had  grown  products  on  "his"  farm,  and 
at  the  experiment  stations  I  was  fortunate  in  my  search  for  i)ractical  men  in  having 
an  ac(iuaintance  that  introduced  me  to  (Jeorge  T.  Powell,  of  (iheiit,  N.  Y.,  a  jjractical 
man,  a  student,  and  one  in  close  touch  with  the  work  of  his  experiment  stations. 
Through  him  I  met  another  practical  man,  Kdward  \'an  Alstyne,  of  Kinderliook, 
N.  Y.,  also  a  student  of  agricultural  literature.  These  men,  and  others  of  their  type, 
with  the  good  sound  advice  gotten  at  the  meetings  of  this  association,  have  built  up 
a  patronage  to  my  department  of  which  I  am  proud. 

Soon  after  I  began  drawing  on  that  excellent  force  of  workers  of  Mr.  Dawley's 
they  began  their  annual  meetings  at  their  experiment  stations.  This  was  close  on  to 
ten  years  ago.  There  has  been  a  great  change  in  what  the  stations  had  and  what 
the  stations  have,  in  both  men  and  facts.  The  best  institute  workers  come  before 
the  audiences  to  tell  how  they  have  succeeded  and  how  the  experiment  station  has 
succeeded  in  doing  work.  As  I  see  the  trail  of  progress  for  us,  as  institute  directors, 
it  is  to  take  out  to  our  farmers  what  the  experiment  stations  have  done  through  men 
who  themselves  are  doing  what  they  have  gleaned  from  the  bulletins  of  our  experi- 
ment stations. 

There  is  a  place  on  our  programme  for  the  specialist — I  am  not  at  war  with  him. 

Now  we  come  to  what  the  National  Department  of  Agriculture  can  do  to  help  the 
farmers'  institutes.  This  great  Department  is  the  greatest  of  all  experiment  stations. 
What  we  have  done  for  the  State  experiment  stations  we  can  do  for  the  Department 
of  Agriculture.  What  the  experiment  station  has  done  for  the  institute  the  Depart- 
ment can  do  for  the  institute,  and  do  it  in  the  same  way.  Its  methods  of  helping 
will  be  subject  to  change  and  improvement  as  have  the  methods  of  the  experiment 
stations.  The  experiment  stations  found  that  their  literature  was  not  read,  that  the 
wastebasket  was  the  tile  used  in  many  instances  in  many  farmers'  homes  for  the  bul- 
letins. To-day  the  literature  of  the  Department  is  not  on  tile  in  the  farmers'  homes 
as  it  should  be.  Every  division  of  our  great  Department  has  gathered  and  stored 
away  a  vast  amount  of  information  that  needs  to  go  out  to  the  farmers,  as  we,  as 
institute  workers,  have  taken  to  the  farmers  of  our  respective  States  the  information 
gleaned  from  the  literature  of  our  experiment  stations,  excepting,  perhaps,  it  would 
only  be  necessary  to  bring  it  to  the  institute  director  and  help  his  department  dis- 
seminate the  information. 

It  would  be  necessary  for  the  institute  specialist  to  have  a  few  men  whose  work 
would  be  to  carry  this  information.  As  to  methods  and  equipment,  I  need  only  to 
say  they  should  be  the  same  as  are  now  used  by  our  State  experiment  stations.  The 
Department  should  train  institute  workers  sent  to  it  on  the  approval  of  State  directors. 
A  short  course  should  be  organized.  The  Secretary  said  that  he  had  found  it  neces- 
sary to  train  his  men,  that  the  colleges  were  not  turning  them  out.  Now,  we  need 
to  have  men  trained,  and  I  believe  the  Department  of  Agriculture  can  best  do  this 
for  us.  At  the  same  time  they  can  be  the  carriers  of  information  from  the  Depart- 
ment to  the  State  institute  departments. 
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The  Department  of  Aorricnlture  can  be  to  the  State  department  of  institute?  what 
the  State  experiment  stations  have  been,  and  the  same  methods  can  be  used  l)y  it  as 
are  now  used  by  the  stations,  and  I  beheve  the  Department  will  be  equally  benefited 
by  the  helping  "as  it  has  l)een  to  the  State  department  experiment  stations. 

WOMEN'S  INSTITUTES. 

Miss  R.  Blanche  Maddock,  of  Ontario.  We  have  met  this  year,  as  we  have  done  for 
a  number  of  years  past,  for  the  purpose  of  learning  all  we  could  from  your  organiza- 
tion, in  order  that  we  may  be  better  fitted  for  our  owni  work  through  our  States  and 
Provinces.  I  beUeve,  however,  that  the  time  has  come  when  we  should  have  at 
least  a  committee  of  women  to  work  in  connection  with  the  Association  of  Farmers' 
Institute  Workers,  so  that  we  may  have  either  separate  sessions  or  may  meet  witli 
the  association.  You  may  possibly  hold  your  association  sessions  so  far  away  that  it 
would  be  impracticable  for  us  to  attend  them,  but  we  ought  at  least  to  keep  in  touch 
witli  the  workers  from  Canada  and  the  United  States,  so  that  we  may  in  the  future 
form  some  plans  for  definite  work,  for  the  improvement  of  the  work  both  here  and 
there.  Owing  to  tlie  cliange  of  the  place  of  meeting  having  been  decided  upon  at  so 
late  a  date  this  year  it  has  been  impossible  to  accomplish  anything.  It  is  believed, 
however,  that  your  work  will  be  helpful  to  the  work  intrusted  to  us  as  women. 
The  commercial  value  of  your  work  is  not  to  be"  estimated.  But  there  is  another 
thought  to  be  considered,  and  that  is  that  in  this  country  millions  of  foreigners 
are  crowding  to  our  shores,  from  all  the  countries  of  the  Old  World,  asking  for 
protection  and  a  home.  "We  welcome  them,  of  course,  and  we  hope  that  in  time 
they  will  become  good  American  and  Canadian  citizens;  but  we  also  recognize  the 
element  of  danger  there  is  in  this  mixing  of  classes  and  creeds.  Will  the  result 
not  depend  largely  in  the  future  on  the  stamina  of  the  young  people  whom  these 
strangers  meet — the  character  of  the  people  whom  they  meet  on  this  side  of  the 
water?  This  is  the  thought  that  I  should  like  to  present— that  you  have  the  com- 
mercial side  of  it,  but  as  women,  as  mothers  and  sisters  and  daughters,  we  are  trying 
to  do  our  part  in  making  the  young  citizens  so  strong  and  noble  that  as  they  come  in 
contact  with  these  farmers  it  can  not  help  but  tell  in  the  unifying  of  the  country  and 
its  peoples.  It  is  all  very  well,  of  course,  to  talk  about  live  stock  and  cultivation, 
and  all  the  other  subjects  that  are  necessary,  but  there  is  a  thought  behind  it  all,  and 
that  is,  I  believe,  that  the  result  will  largely  depend  on  the  kind  of  homes  we  have, 
and  the  social  and  intellectual  life  that  we  have  in  those  homes. 

I  ask  the  cooperation  and  sympathy  in  this  work  of  the  State  superintendents  who 
are  present.  It  is  impossible  to  send  lady  delegates  to  these  different  association 
meetings  without  money,  without  assistance,  and  I  w^ould  ask  that  this  conung  year 
the  superintendents  should  see  that  some  provision  is  made  for  sentling  lady  dele- 
gates, so  that  we  will  have  a  strong  representation  next  year,  so  that  we  may  hold 
sessions  with  you,  or  separate  sessions,  where  we  may  be  able  to  present  our  work. 

INSTITUTE  ORGANIZATION  AND  METHODS. 

L.  R.  Taft,  of  Michigan.  In  our  work  in  Michigan,  and  I  am  sure  it  is  so  with  you, 
we  find  that  we  still  have  unsolved  the  question  of  the  best  method  of  institute 
organization  and  the  best  methods  of  work.  I  will  not,  however,  attempt  to  outline 
to  you  what  my  ideas  regarding  these  things  are,  because  after  listening  to  the  reports 
of  the  various  States  as  to  the  various  conditions  under  which  you  work,  I  am  con- 
vinced that  no  one  method  would  answer  for  all;  but  this  morning  I  wish  merely  to 
refer  you  to  a  paper  prepared  by  Professor  Hamilton,  in  which  he  gives  us  a  scheme 
for  the  organization  of  our  institutes  in  tlie  different  States.     (See  p.  78. ) 

This  scheme  he  has  prepared  is  very  complete,  and,  in  fact,  if  I  were  in  any  way 
to  criticise  it,  it  is  because  it  is  rather  too  complex  for  the  average  State;  but  I 
believe  it  will  be  very  useful  to  us.  It  is  full  of  good  suggestions,  and  I  think  we 
ought  to  print  this  in  full  in  the  report  of  this  meeting  and  have  it  for  reference  in 
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the  future.  He  has  taken  the  methods  iu  use  in  the  different  States  for  the  past 
year  or  two,  and  has  deduced  from  them  wliat  he  believes  to  be  the  best  method  of 
institute  or<jani/,ation.  He  gives  not  only  the  constitution  for  tlie  State,  township, 
and  district  societies,  but  it  also  gives  a  law  that  might  be  enacted  in  estalilishing  an 
institute  distrii't.  1  would  say  that  to  a  very  large  extent  the  ideas  would  meet  with 
my  approval,  and  they  would  wf)rk,  I  think,  in  most  of  the  States. 

Professor  Hamilton  advocates  first  a  central  supervision,  and  combines  with  that 
the  local  organizations  for  the  county,  township,  and  distnci,  and  he  recommends 
work  along  these  lines  to  secure  stability  and  perpetuity  of  the  work.  You  can  see 
the  importance  of  the  organization  for  this  purpose.  The  whole  scheme  is  prepared 
with  the  idea  of  securing  the  cooperation  of  the  agricultural  colleges  and  experiment 
stations,  and  I  know  that  in  States  where  they  have  quite  close  connei-tion  between 
the  colleges  and  institute  work  it  gives  them  good  results.  He  reconunends  making 
this  a  State  institution,  in  order,  in  the  first  place,  to  have  appropriations  from  the 
State,  and  to  i)rovide  for  development  of  the  institute  system.  This  scheme  as  pre- 
pared here  gives  us  the  outline  for  a  system,  and  he  provides  for  a  central  board  of 
control  with  a  director  as  executive  officer;  and  this  governing  board,  as  he  recom- 
mends, will  consist,  first,  of  the  president  of  the  board  of  regents  of  the  university  or 
agricultural  college — whatever  your  board  is  of — and  next  the  dean  of  the  agricul- 
tural college  or  the  president  of  the  agricultural  college,  the  director  of  experiment 
stations,  the  superintendent  of  public  instruction,  and  also  four  delegates  selected 
from  the  county  institute  society.  The.se  directors  of  institutes  would  serve  without 
pay,  but  w^ould  have  their  expenses  from  the  State. 

He  farther  ])rovides  for  the  payment  of  $100,  or  of  a  sum  to  be  fixed,  of  course,  from 
the  county  treasury,  to  pay  the  local  expenses  of  the  institutes — increasing,  of  course, 
in  proportion  to  the  funds. 

The  secretary  of  the  State  l)oard  of  directors  would  servi'  for  three  years.  It  also 
l)rovides  for  the  printing  and  sending  out  of  the  reports  of  the  institutes.  As  arranged 
in  this  scheme,  the  board  of  directors  would  fix  the  dates  for  the  meetings,  review 
the  progranmies,  and  arrange  for  the  speakers.  It  would  also  provide  for  institutes 
for  women,  for  traveling  libraries  and  reading  clubs,  and  would  defray  the  expenses, 
except  the  local  expenses.  It  arranges  for  an  appropriation  by  the  State.  The  scheme 
goes  on  to  provide  a  constitution  and  by-laws,  as  I  said,  for  the  county,  township,  and 
the  district,  for  such  societies. 

I  have  thus  very  briefly  outlined  what  the  system  is. 

It  seems  to  me  that  it  is  very  desirable  that  we  have  something  in  the  way  of  county 
organizations,  and  that  we  should  have  in  all  States  a  State  organization  for  carrying 
on  the  work.  Whether  we  should  attempt  to  modify  our  present  systems  and  have 
the  board  of  directors  of  the  States  selected  according  to  this  plan,  or  whether  we 
should  keep  up  our  present  methods,  would  perhaps  be  a  problem  for  each  to  solve 
for  himself.  In  our  own  State,  although  we  do  not  have  a  State  board  of  directors, 
it  follows  along  about  the  same  lines  as  set  forth  in  this  plan.  Our  l^oard  of  agricul- 
ture in  Michigan  is  really  the  board  of  trustees  of  the  agricultural  college,  and  the 
president  of  the  college  is  a  member  of  that  board;  so  that  we  follow  very  closely  this 
plan  except  that  we  do  not  provide  for  the  four  delegates  from  the  county  institute 
societies. 

It  seems  to  me  in  many  respects  this  is  an  admirable  idea  to  bring  the  institutes 
closer  to  the  farmers,  and  to  make  them  feel  even  more  than  we  can  now  that  these 
are  farmers'  institutes.  Without  taking  further  tmie  I  want  to  recommend  this 
report  as  a  part  of  the  proceedings  of  this  meeting. 

E.  E.  Kaufman,  of  North  Dakota,  presented  the  following  paper  on  the  same 
subject: 

Every  State  institute  director  has  the  problem  of  methods  and  organization  to  deal 
with,  and  we  find  nearly  as  many  different  plans  followed  as  we  have  States. 
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I  suppose  nearly  every  rlirector  believes  his  State  has  the  most  nearly  ideal  system, 
and  really  how  many  of  ns  are  in  a  position  to  say  he  has  not  until  we  have  made 
a  thorough  study  of  his  conditions  and  environments? 

What  a  grand,  good  plan  it  would  l)e  if  a  uniform  system  could  !>(>  devised  and 
put  into  effective  operation  throughout  all  the  States. 

Such  a  svstem  would  undoubtedly  contain  a  township  organization,  a  county  insti- 
tute, and  a  governing  hoard  f(jr  the  State.  With  such  a  system  working  harmoni- 
ously and  a  legislature  inclined  to  be  liberal  with  appropriation  the  superintendent 
would  have  the  smoothest  kind  of  sailing. 

In  some  States,  I  am  inclined  to  think,  such  a  plan  could  be  inaugurated  and 
carried  out  very  successfully.  To  my  mind  the  conditions  for  such  a  system  would 
be  found  in  the  older  States,  where  the  farms  are  nearly  uniform  in  size,  the  country 
well  settled,  and  the  people  all,  or  nearly  all,  of  one  nationality. 

Opposed  to  this  method  of  organization  is  what  is  generally  called  the  one-man 
system,  although  rather  incorrectly,  I  think.  By  this  plan  the  institute  work  is 
g'enerally  under  the  management  of  a  board  which  secures  a  superintendent  who 
plans  and  carries  on  the  work  without  any  organized  local  societies  or  clubs.  Tnder 
such  a  system  is  my  own  State  working,  and  while  it  must  be  admitted  there  are 
some  drawbacks,  yet  I  am  inclined  to  think  it  is  the  better  plan  for  the  present  at 

With  a  large  alien  population  of  at  least  six  different  nationalities  more  or  less 
suspicious  of  one  another,  bonanza  farms,  and  farm  houses  often  miles  apart,  condi- 
tions are  none  the  best  to  attempt  ideal  methods  until  institute  work  is  well  on  its 
feet  and  firmly  estal^lished.  Indeed,  I  am  not  sure  but  what,  under  the  aforesaid 
conditions,  the  so-called  one-man  system  would  more  nearly  approach  the  ideal 
method  of  organization. 

The  greatest  objection  that  can  be  brought  against  that  method  is  that  of  creatmg 
sufficient  interest  locally  to  make  a  successful  institute.  If  the  superintendent  is  the 
right  man  in  the  right  place  he  will  l)e  able  to  select  a  local  committee  which  will 
give  the  matters  of  advertising  and  arrangement  as  much  time  and  attention  and  just 
as  good  results  will  be  accomplished  as  when  performed  by  the  officers  of  a  local 
society.  . 

Where  a  local  societv  is  in  existence,  the  president  feels  that  it  is  one  of  his  pre- 
rogatives to  preside  during  the  institute,  and  resents  the  action  of  the  conductor  in 
taking  charge  of  and  conducting  the  meeting.  To  be  entirely  successful  at  all  times 
I  believe  the  institute  should  be  conducted  by  an  experienced  man.  True,  that  can 
be  provided  for  in  the  by-laws  of  the  society,  but  it  will  often  be  the  case  that  the 
president  will  desire  to  exercise  his  prerogative,  and  rather  than  have  any  trouble 
the  conductor  will  step  aside  and  waive  his  right. 

For  the  best  results  the  governing  board  should  not  be  too  large.  Five,  I  believe, 
is  sufficient  and  seven  at  the  most.  Where  it  is  necessary  to  travel  long  distances  a 
large  board  is  expensive  and  at  the  best  unwieldy. 

In  an  organization  where  the  countv  societies  would  send  delegates  to  the  annual 
meeting  it  would  cost  in  North  Dakota  from  $1,200  to  $1,500  to  pay  the  expenses  of 
delegates  and  board  members  for  a  year.  The  question  naturally  arises.  Could  not 
this  amount  be  spent  to  better  advantage  in  holding  a  larger  number  of  meetings? 

With  all  due  respect  to  those  who  favor  the  township,  county,  and  State  organi- 
zation scheme,  I  must  say  that  in  my  opinion  such  a  system  would  not  bring  the  best 
results  in  North  Dakota,  for  the  present  at  least. 

With  larger  appropriations,  a  larger  experience,  and  a  better  knowledge  on  the 
part  of  the  farmers  in  the  aims  and  ol)jects  of  institute  work  and  less  rivalry  between 
the  different  nationalities,  conditions  will  change,  and  I  am  not  prophet  enough  to 
state  what  would  then  be  the  best  plan. 

In  conclusion,  I  want  to  state  that  I  am  not  antagonistic  to  any  system  which  will 
bring  aV)out  the  desired  results,  and  that  in  our  work  the  farmers  are  urged  to  organ- 
ize local  clubs  and  societies.  A  few  sudi  have  been  formed,  some  of  which  have 
weathered  the  storm  and  some  have  fallen  by  the  wayside. 

Results  are  the  thing  desired,  and  the  system  that  will  bring  results  under  prevail- 
ing conditions  is  the  one  to  follow. 

The  paper  by  John  Hamilton  referred  t(j  by  Professor  Taft  is  as  follows: 

FORM  OF  ORGANIZATION  FOR  FARMERS'  INSTITUTES. 

The  earlv  or  formative  stage  of  every  great  movement  is  usually  a  period  of  com- 
parative confusion.  Whether  it  be  the  development  of  a  science  or  of  a  political 
reform,  there  is  always  a  time  when  information  is  meager,  views  are  more  or  less 
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vajjiie  and  conflicting,  and  methods  are  correspondingly  crude.  As  information  ia 
gatliereil  and  better  methods  are  discovered  a  common  understanding  is  readied,  and 
at  length  a  \vell-ionstru<'ted  system  or  organization  is  effected. 

Until  (juite  recently  the  farmers'  institute  movement  has  been  ])a,ssing  through  its 
formative  period.  The  institutes  were  begun  by  the  several  States  independently  of 
each  other,  with  very  little  or  no  experience  to  guide  those  in  control,  and  with  no 
central  authority  or  general  bureau  of  information  to  aid  in  coordinating  their  work. 
The  natural  consequence  has  l)een  that  wide  differences  exist  iu  the  laws,  forms  of 
organization,  and  methods  of  management  of  the  institutes  in  the  several  States. 

Some  of  the  States  have  laws  that  ari'  (juitt,'  elaborate.  They  prescribe  in  det<iil 
the  methods  to  be  followed  in  conducting  the  institutes,  the  number  of  meetings 
that  shall  be  held,  and  the  amount  of  money  that  may  be  expended  each  year.  In 
others  they  are  extremely  simple,  merely  recognizing  the  institute  as  a  factor  in  edu- 
cation, and  leaving  the  details  of  its  organization  and  work  to  the  individual  or  board 
intrusted  with  its  management.  A  considerable  number  of  the  States  and  Territo- 
ries have  no  institute  legislation  whatever.  In  these  the  work  is  dependent  upon 
services  contributed  by  public-spirited  citizens  and  by  members  of  t lie  faculties  of 
the  State  agricultural  colleges  and  staffs  of  the  agricultural  experiment  stations. 

A  comparison  of  the  institute  statistics  as  given  by  the  several  State  directors  shows 
wide  differences  in  the  number  of  .sessions  held,  in  the  attendance,  in  the  amount  of 
money  appropriated,  the  character  of  the  programmes,  the  imndjer  of  speakers 
employed,  the  cost  per  .session,  and  in  many  other  important  respects.  To  what 
extent  the  differences  in  the  results  obtained  are  due  to  the  varying  degrees  of  etH- 
ciency  of  the  methods  i)ursued  can  only  be  surmised,  ])ut  that  tlie  methods  adopted 
have  affected  the  work  in  greater  or  less  degree  is  undoubted.  The  fact  that 
one  State,  with  the  same  or  even  less  exj)enditure  of  money,  is  al)le  to  .secure  more 
satisfactory  results  than  another  is  evidence  that  the  one  that  excels  po.ssesses  special 
advantages,  or  has  adopted  a  more  efficient  system  of  administration  than  the  other. 

PUKPOSE   OF   THE    IN'STITrXE. 

All  earnest  farmers'  institute  workers  have  the  .«ame  purpose  in  view — the  improve- 
ment of  country  conditions  through  the  dissemination  of  valuable  information  relat- 
ing to  agriculture.  The  differences  that  exist  in  their  methods  of  carrying  out  this 
purpose  are  not  as  a  rule  the  result  of  a  deliberate  intention  to  be  j)eculiar,  but  have 
arisen,  as  has  been  .stated,  out  of  the  conditions  that  existed  when  the  institutes 
were  organized.  The  methods,  however,  in  any  State  an;  not  so  fixed  in  its  system 
as  to  be  incapable  of  change,  or  of  others  being  substituted  if  such  change  and  sub- 
stitution are  found  to  be  best. 

The  time  seems  to  have  come  when  those  who  are  responsible  for  the  development 
of  the  institute  work  of  the  country  should  in  some  systematic  way  consider  the 
important  questions  that  the  differences  in  the  various  methods  in  use  suggest,  with  a 
view  to  improving  existing  systems  by  incorporating  in  all  of  them  such  items  of 
recognized  value  as  are  likely  to  be  equally  advantageous  and  applicable  in  all  of  the 
States.  This  no  doubt  can  best  be  done  by  first  coming  to  some  agreement  respect- 
ing a  few  fundamental  principles  in  institute  work  that  ought  to  be  recognized  and 
adopted  by  every  State. 

With  this  in  mind,  the  Farmers'  Institute  Specialist  of  the  Office  of  Experiment 
Stations,  United  States  Department  of  Agriculture,  has  been  securing  data  from  the 
farmers'  institute  workers  in  all  of  the  States  and  in  foreign  countries  respecting  the 
various  methods  that  are  in  use  in  conducting  this  work,  and  after  careful  considera- 
tion and  comparison  of  those  that  have  been  most  successful  with  those  that  seemed 
to  have  at  least  partially  failed,  has  outlined  the  system  that  is  herewith  presented. 

While  it  is  not  expected,  neither  is  it  desirable,  that  the  institute  systems  of  the 
several  States  shall  ever  become  uniform  in  every  particular,  any  more  than  that  the 
constitutions  and  laws  of  the  States  should  become  identical  in  form,  yet  there  are 
certain  fundamental  features  that  appear  to  be  essential  which  should  be  incorpo- 
rated in  every  institute  system  that  is  to  secure  highest  efficiency  in  its  administra- 
tion and  most  complete  success  in  accomplishing  its  educational  purposes. 

ESSENTIALS   OP   AN   EFFICIENT   INSTITUTE   SYSTEM. 

A  brief  preliminary  discussion  of  several  points  held  to  be  essential  in  any  well- 
constructed  farmers'  institute  system  is  given  in  partial  explanation  of  their  incorpo- 
ration into  the  body  of  the  plan  proposed.  A  full  discussion  of  the  items  introduced 
into  the  plan  is  for  obvious  reasons  impracticable  and  is  doubtless  unnecessary. 
Most  of  them  are  believed  to  be  sufiiciently  self-evident  to  need  no  explanation. 
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PKRPETIITY. 

In  discussing  thti  essential  features  of  the  fanners'  institute  work  and  of  a  system 
that  will  secure  the  ends  desired,  there  arises,  first  of  all,  the  question  of  stahilily. 

The  friends  of  this  movement  believe  that  the  institute  provides  for  a  need  in 
industrial  education  that  no  other  institution  has  yet  met,  and  tliat  it  has  come  to 
stay.  If  this  is  true,  then  some  form  of  organization  that  will  secure  permanency  has 
become  a  necessity. 

It  can  l)e  stated  as  a  general  truth  that  no  institution  that  is  dependent  for  its  con- 
tinuance or  efficiency  upon  the  life  or  ability  of  any  one  man  is  well  founded. 
Sooner  or  later  such  an  administration  must  close  its  term  and  a  new  man  or  set  of 
men  nuist  take  control.  When  this  occurs  there  is  almost  certain  to  be  a  consider- 
able period  when  the  progress  of  the  work  is  seriously  interrupted,  and  not 
infrequently  the  entire  system  and  poiicy  which  had  been  adopted  and  successfully 
conducted  for  years  are  completely  overthrown. 

On  the  other  hand,  where  institutions  are  so  organized  and  established  that  all  of 
the  important  features  of  their  administration  are  securely  fixed  by  law,  removals 
from  position  and  changes  of  administration  can  do  no  serious  harm.  The  consti- 
tuted order  is  preserved  and  the  work  goes  steadily  on  decade  after  decade,  accunm- 
lating  valuable  experience  and  transmitting  its  methods  and  its  powers  unimpaired 
for  the  benefit  of  future  generations. 

The  institute  has  I'-ic^me  a  part  of  our  system  of  industrial  education,  and  its 
organization,  therefore,  should  be  such  as  will  insure  its  permanent,  continued 
existence.  There  is  but  one  way  to  secure  this,  and  that  is  to  have  it  become  a  legal 
body  with  its  powers  and  duties  clearly  defined  and  firmly  tixed  by  law. 

LOCAL   ORGANIZATIONS. 

The  second  necessary  feature  to  be  provided  in  order  that  the  institutes  may  be 
permanent  and  progressive  is  that  of  efficient  local  organization. 

No  enterprise  requiring  the  cooperation  of  the  citizen  to  carry  it  into  effect  can 
hmg  endure  unless  the  individual  whose  cooperation  is  requirecl  is  given  a  share  in 
the  responsibility.  There  is  an  interest,  vigor,  and  efficiency  created  and  promoted 
in  placing  responsibility  upon  men  that  are  never  developed  where  they  are  paui»er- 
ized  by  being  maintained  without  exertion  of  their  own.  Remove  from  the  township 
(jr  county  the  element  of  personal  responsibility  for  their  government  and  control, 
and  in  a  short  time  the  majority  of  the  citizens  will  have  lost  interest  in  public 
affairs  and  will  tamely  accept  whatever  those  who  rule  from  distant  capitals  impose. 
A  strong  local  organization,  recognized  by  the  law,  with  defined  duties  and  respon- 
sibilities, is  essential  for  the  perpetuity  of  the  institute,  as  well  as  for  the  best  per- 
formance of  that  which  it  has  been  created  to  effect.  These  local  organizations 
should  not  be  limited  to  a  single  society  for  a  county,  but  should  extend  to  the  sub- 
divisions of  counties,  so  as  to  reach  and  include  the  practical  farmer  and  his  family 
by  being  made  easily  accessible  to  every  farm  home.  The  average  farmer  will  not, 
week  after  week  or  month  after  month,  travel  10,  15,  or  20  miles  to  attend  a 
meeting  of  agricultural  people  but  will  be  glad  to  be  a  member  of  a  local  club  or 
society  that  includes  his  neighbor  if  it  proves  itself  useful  and  is  within  easy  reach. 

CENTRAL    SUPERVISION. 

A  third  element  in  an  institute  system  that  is  to  .secure  perpetuity  and  efficiency 
to  the  work  is  central  supervision. 

An  institution  without  a  head  is  weak.  There  must  l)e  a  competent  central  organ- 
izing power  to  coordinate  and  direct  or  the  enterprise  will  fail.  This  is  so  generally 
recognized  and  accepted  both  in  governmental  and  business  affairs  as  to  need  no 
demonstration. 

In  the  farmers'  institute  work  a  central  office  is  specially  necessary.  The  institute 
work  is  so  distributed  that  cooperation  between  its  parts  is  scarcely  possible  unless 
tliere  be  some  central  supervising  power  to  act  as  a  common  medium  of  communica- 
tion. The  interests  which  the  institutes  represent  are  of  such  magnitude  aiid 
importance  as  to  require  the  undivided  attention  of  at  least  one  callable  diret;tor  in 
each  State  to  jiroperly  oversee.  To  plac-e  their  control  in  the  hands  of  a  man  already 
overburdened  with  other  responsiV)ilities  is  in  all  cases  to  hinder,  and  in  many  to 
practically  destroy,  the  efficiency  of  the  work.  If  the  duties  connected  with  the 
supervision  of  a  college  with  but  a  few  hundred  students  at  most,  or  of  a  district 
school  with  but  a  score  or  two  of  pupils,  recjuire  the  entire  time  of  the  president  or 
of  the  teacrher  in  charge  to  properly  oversee  and  conduct,  surely  a  school  of  agriculture, 
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Huch  as  the  farmers'  institute  comprises,  with  pui>ils  by  tlie  ten  tliousand,  neeilin^ 
instruction  of  the  most  ailvanced  and  technical  character,  should  have  the  entire 
attention  of  at  least  one  man  to  plan  for  it  and  to  organize  its  work. 

AGKICUI-TUHAL  COI.LEOK    AND    EXl'EKIMENT    STATION    COOI'EKATIOX. 

The  fourth  essential  in  any  State  farmers'  institute  system  is  provision  for  securing 
the  cooperation  and  assistance  of  the  agricultural  college  and  experiment  station. 

The  in.stitute  is  an  educational  institution  holding  a  peculiar  place  in  the  system 
of  public  instruction.  Its  distinctive  work  is  to  disseminate  agricultural  informa- 
tion. In  this  respect  it  is  the  field  agent  of  the  agricultural  college  and  experiment 
station.  These  institutions  represent  advanced  agriculture,  and  are  at  the  head  of 
the  movement  for  education  in  agriculture  in  each  State.  Their  efforts  and  inJiuence 
extend  into  every  conmiunity,  to  the  workers  in  the  shops  and  on  the  farms;  in  the 
orchards,  vineyards,  and  stock  barns  of  the  people.  Tlieir  work  and  that  of  the 
institutes  are  i<lentical  in  these  respects,  and  the  closest  union  and  cooperation 
should  therefore  exist  between  them. 

THE    IXSTITITE    A    STATE    INSTITUTIOX. 

In  order  that  the  institute  may  be  most  useful  to  all  of  th^^p'ople  and  continue  to 
develop  most  rapidly,  it  should  be  as  free  as  possible  from  political  and  sectarian 
strife.  To  effect  this  its  officers  should  l)e  elected  by  men  of  all  political  parties  and 
of  all  religious  creeds,  and  the  law  fixing  its  organization  should  be  such  as  to  make 
such  an  election  possible. 

While  it  should  be  as  free  as  possible  from  political  control,  it  at  the  same  time 
should  be  so  identitied  with  the  State  administration  as  to  make  its  financial  needs 
a  part  of  the  budget  presented  to  the  legislature  for  meeting  the  expenses  of  the 
several  departments  of  the  State  government,  and  its  accounts  should  be  subject  to 
audit  by  State  officials.  It  should  in  this  respect  be  in  a  position  similar  to  that  now 
occupied  by  the  State  system  of  public  instruction,  and  while  receiving  maintenance 
from  the  State  be  under  nonpartisan  control. 

PROPER    SIPPOKT. 

No  organization  of  a  public  character  can  long  exist  and  properly  jirogress  without 
some  provision  for  adequate  and  assured  supj)ort. 

The  farmers'  institute  system  that  is  to  serve  the  purpose  of  its  organization  must 
employ  expert  specialists  to  teach,  and  must  have  efficient  officers  to  oversee  the 
work.  Proper  provision  for  the  payment  of  these  lecturers  and  officers  must  be 
made,  and  this  provision  should  not  be  of  a  temporary  or  uncertain  character,  but 
the  act  providing  for  the  creation  of  the  institute  system  should  also  provide  for  its 
maintenance  and  an  appropriation  should  be  embodied  in  the  law  which  will  insure 
continuous  and  adequate  support. 

FUTURE    DEVELOPMENT. 

The  institutes  are  in  their  primary  stage  of  development.  Hitherto  they  have 
been,  for  the  most  part,  mere  demonstrations  or  examples  of  wdiat  is  possible  in  the 
way  of  teaching  scientific  truth  to  farmers.  They  have  not  yet  settled  down  to  the 
giving  of  regular  and  systematic  instruction.  This  undoubtedly  will  come  as  exper- 
ience is  gained  and  the  means  for  extending  the  work  are  provided. 

The  future  institutes  no  doubt  will,  as  is  now'  done  by  a  number  of  European 
countries,  employ  lecturers  by  the  year,  to  be  in  the  field  giving  regular  instruction 
in  itinerant  and  local  schools  and  in  clubs  of  farmers.  This  will  necessitate  changes 
in  present  methods  that  need  to  be  anticipated  and  provided  for  in  any  form  of 
organization  that  is  to  be  serviceable  through  the  years  to  come. 

OUTLINE    OF   A    SYSTEM. 

The  legislative  act  for  the  establishing  of  a  State  system  of  farmers'  institutes  and 
the  forms  of  constitutions  and  by-laws  for  State,  county,  township,  and  district 
organization  herewith  presented  have  been  proposed  not  with  the  expectation  that 
either  the  act  or  any  of  the  forms  will  be  adopted  without  modification,  but  mainly 
to  call  attention  to  a  possible  system  that  might  he  adopted  by  States  where  no  per- 
manent organization  has  yet  been  effected  or  in  which  it  is  still  incomplete,  and  to 
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provide  a  basis  for  the  discussion  of  the  question  of  organization  in  institute  work 
and  of  the  form  that  Avill  best  serve  to  accomplish  the  objects  which  the  institute 
has  been  created  to  secure. 

Although  the  system  sugeested  is  not  in  operation  in  all  of  its  details  in  any  single 
State,  nevertheless  every  feature  has  been  tested  by  actual  experience  and  has  been 
successfully  applied  by  institute  workers. 

The  form  of  organization  projiosed  provides  in  general  for — 

(1)  A  central  board  of  control  for  the  State,  acting  through  an  executive  officer  or 
State  director. 

(2)  An  organization  in  each  county  acting  through  a  secretary  who  is  an  agri- 
cultural expert. 

(3)  Town.«hip  organizations  subordinate  to  the  county  institute  society  and  acting 
through  their  several  secretaries. 

(4)  School  district  clubs  composed  of  families  organized  by  the  county  and  tow"n- 
ship  societies,  and  holding  their  meetings  at  each  other's  homes. 

(5)  For  nonpartisan  control,  and  for  continuous  and  adequate  supi:)ort. 

FORM  OF  AN  ACT  OF  ASSEMBLY  FOR   THE   CREATION  OF  A  SYSTEM 
OF  FARMERS'  INSTITUTES. 

AN  ACT  Providing  for  the  establishing  of  a  system  of  farmers'  institutes  for  the  State  and  making 

appropriations  for  their  .support. 

Section  1.  Be  it  enacted,  etc.,  That  a  board  of  administration  of  farmers'  institutes 

is  hereby  established  to  l)e  known  under  the  name  and  style  of  the State 

Board  of  Farmers'  Institute  Directors. 

Sec.  2.  Its  purposes  shall  be  to  organize  farmers'  institutes  in  the  several  counties; 
to  furnish  lecturers  who  shall  give  instruction  in  the  institutes;  to  disseminate  useful 
agricultural  information,  and  to  aid  in  developing  the  agricultural  resources  of  the 
State. 

Sec.  3.  The  State  board  of  farmers'  institute  directors  shall  consist  of  the  president 
of  the  board  of  regents  or  other  governing  board  of  the  State  agricultural  college; 
the  director  of  the  State  experiment  station;  the  dean  of  the  faculty  of  the  school  of 
agriculture  in  the  State  agricultural  college;  the  president  of  the  State  board  of  agri- 
culture, or  in  case  no  such  or  similar  body  exists  in  the  State,  then  by  the  president 
of  the  oldest  incorporated  State  agricultural  organization;  the  State  secretary  or  com- 
missioner of  agriculture,  and  the  State  superintendent  of  public  instruction,  mem- 
bers ex  officio,  and  of  four  persons  to  serve  for  one  year,  elected  by  delegates  from 
county  farmers'  institute  societies,  all  of  whom  shall  serve  without  pay,  except  that 
their  actual  and  necessary  traveling  and  hotel  expenses  incurred  in  attending  the 
annual  convention,  and  the  meetings  of  the  board  shall  be  paid  by  the  treasurer  of  the 
State  upon  presentation  of  properly  certified  itemized  vouchers  approved  by  the  sec- 
retary of  the  said  board.  The  seven  named  ex  officio  members  of  the  board'of  direct- 
ors shall  be  empowered  immediately  upon  the  passage  of  this  act  to  organize  tem- 
porarily as  a  l)oard  and  exercise  all  of  the  powers  and  perform  the  duties  set  fctrth  in 
section  IS  of  this  act  until  the  four  elective  members  have  been  elected  and  qualified. 

COUNTY    INSTITUTE   SOCIETIES. 

Sec.  4.  When  twenty  or  more  persons,  over  21  years  of  age,  residents  of  any  county 

in  this  State,  shall  organize  themselves  into  a  society  to  be  called  the County 

Farmers'  Institute  Society,  for  the  purj)ose  of  carrying  out  the  objects  of  this  act  in 
accordance  Avith  its  provisions  and  in  conformity  with  rules  and  regulations  furnished 
by  the  State  board  of  farmer.^'  institute  directors,  such  society  shall  be  deemed  a 
county  institute  society  and  a  jtublic  corporation  of  the  State:  Provided,  That  not 
more  than  one  such  county  iui^titute  society  in  any  county  shall  be  created  by  this 
act:  And  jjruridcd  further,  That  no  person  shall  be  entitled  to  enrollment  as  a  mem- 
ber or  to  vote  until  he  or  she  has  signed  the  constitution  of  the  society  and  has  paid 

into  the  treasury  of  the  society  an  initiation  fee  of  $ ,  and  each  year  thereafter  for 

continuing  membership  the  sum  of  $ annual  dues. 

Sec.  5.  The  first  meeting  for  the  ])urpose  of  organizing  a  county  farmers'  institute 
society  shall  be  called  l)y  the  State  board  of  farmers'  institute  directors,  to  be  held  at 
the  county  court-house  of  each  county,  respectively,  upon  such  date  as  the  State 
board  of  farmers'  institute  directors  may  select,  and  each  of  the  clerks  of  the  courts 
of  common  pleas  of  the  several  counties  shall  give  notice  of  such  meetings  for  organi- 
zation in  two  newspapers  in  each  county  by  two  insertions,  at  least  one  week  apart, 
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and  tho  last  one  not  inoivthan  one  week  prior  thereto;  lie  shall  also  attend  tlie  meet- 
ing, call  it  to  order  and  preside  until  a  president  be  chosen.  The  expense  of  the 
notices  so  published  shall  l)e  i)aid  by  the  respective  counties,  the  bills  to  be  approved 
by  the  clerks  of  the  courts  of  cominon  pleas  orderinjj  them. 

Sec.  tj.  The  meeting  thus  called  shall  organize  by  enrolling  at  least  20  members, 
as  provided  in  section  4,  and  tlien  proceed  to  elect  a  president,  a  vice-president,  and 
a  .secretary,  an<l  one  person  from  each  township  in  the  county  t(j  act  as  a  meml)er  of 
the  county  board  of  farmers'  institute  directors  to  serve  until  the  next  regular  annual 
meeting  of  the  society,  and  until  their  successors  are  elected. 

Sec.  7.  The  directors  thus  cluxsen  shall  meet  at  the  county  court-house  thirty  days 
after  the  adjournment  of  the  meeting  at  whic-h  they  were  elected,  and  organize  a 
temporary  county  farmens'  institute  society  by  elec^ting  a  president,  a  vice-president,  a 
secretary,  a  treasurer,  and  an  executive  conunittee  of  three  members,  all  to  be  chosen 
from  among  the  directors,  to  .serve  until  the  next  annual  meeting  of  the  society  and 
until  their  successors  are  electeil,  except  that  the  sec-retivry  and  treasurer  may  be 
selected  outside  of  the  membership  of  the  board  of  directors. 

Sec.  8.  Each  temporary  institute  society  thus  organized  shall  immediately  report 
its  organization  to  the  State  superintendent  of  farmers'  institutes,  accompanied  by  a 
statement  giving  the  name  of  the  society,  the  number  of  members,  the  name  and 
I)ost-oflice  address  of  each  officer,  and  a  copy  of  its  constitution  and  l)y-laws. 

Sec.  9.  The  first  annual  meeting  of  each  society  shall  take  place  on   the of 

,  to  be  called  by  its  executive  committee,  at  which  time  a  j)ermanent  organi- 
zation shall  be  effected,  and  only  members  shall  be  entitled  to  vote. 

Sec.  10.  The  officers  of  the  permanent  organization  <jf  each  of  the  county  farmers' 
institute  societies  herein  provided  for  shall  be  a  president,  a  vice-president,  a  secre- 
tary, a  treasu.rer,  and  one  director  from  each  townshij)  in  the  county,  to  be  elected  at 
the  annual  meeting  of  the  society  by  the  mend)ers  thereof  from  their  membership 
by  ballot,  to  hold  office  for  one  year  and  until  their  successors  are  chosen,  except 
that  thi-  secretary  and  treasurer  may  be  elected  from  outside  of  the  mend)ership  of 
the  society,  and  the  secretary  shall  be  elected  for  three  years  and  until  his  successor 
is  chosen. 

Sec.  11.  There  shall  be  an  executive  committee  in  each  county  society,  consisting 
of  the  president  and  secretary  ex  officio,  and  three  directors  elected  by  the  town- 
ship directors  from  their  number,  to  hold  office  for  one  year. 

Sec.  12.   Each  county  farmers'  institute  society  shall  hold  annually  a  meeting  at 

the  county  seat  upon  the of ,  at  which  meeting  the  members  shall  elect  by 

ballot  officers  for  the  ensuing  j'ear  and  one  delegate  to  the  next  amiual  meeting  of 
the  State  board  of  farmers'  institute  directors,  and  the  said  delegate  is  hereby  empow- 
ered to  vote  for  persons  to  fill  such  vacancies  as  exist  or  are  about  to  occur  in  the 
membership  of  the  said  State  board,  and  to  make  such  reports  and  recommendations 
respecting  the  institute  work  of  the  State  as  he  may  deem  proper. 

Sec.  13.  The  county  farmers'  institute  societies  shall  have  authority  to  form  town- 
ship farmers'  institute  societies  in  the  townships  of  their  respective  counties,  in 
accordance  with  rules  and  regulations  furnished  by  the  State  board  of  farmers'  insti- 
tute directors:  Provided,  That  but  one  such  society  shall  be  created  in  any  one 
township. 

Sec.  14.  Any  county  farmers'  institute  society  shall  have  power,  in  cooperation 
with  any  township  institute  society  in  that  county,  to  form  district  institute  clubs  in 
such  township  in  accordance  with  rules  and  regulations  furnished  by  the  State  board 
of  farmers'  institute  directors  for  the  purpose  of  holding  local  meetings  and  for  coopera- 
ti(jn  with  the  township  and  county  institute  societies  in  conducting  institute  work. 

Sec.  15.  The  treasurer  of  each  county  in  which  a  county  farmers'  institute  society 
has  been  organized  in  accordance  with  the  provisions  of  this  act  that  has  held  at 
least  one  farmers'  institute  meeting  each  quarter  during  the  year,  and  at  which  lec- 
tures and  discussions  on  farm  topics  were  given,  and  to  which  the  farming  public 
were  invited,  shall  pay  to  the  treasurer  of  such  farmers'  institute  society  jjroperly 
certified  bills  for  expenses  incurred  for  this  purpose  to  the  amount  of  $100  annually 
for  counties  having,  according  to  the  last  census,  1,000  farms  or  less,  and  in  counties 
having  over  1,000  farms  $50  additional  for  everv  additional  500  farms  or  fraction 
thereof:  Provided,  That  before  payment  shall  be  made  a  certificate  shall  be  pre- 
sented signed  by  the  secretary  of  the  State  board  of  farmers'  institute  directors 
approving  the  items  contained  in  the  said  vouchers  and  certifying  that  the  said 
county  farmers'  institute  society  has  (complied  with  all  of  the  conditions  imposed 
upon  it  by  this  act. 

Sec.  16.  Each  county  farmers'  institute  society  shall,  through  its  secretary,  make  an 
annual  detailed  statement  of  all  of  its  expenditures  for  institute  jjurijoses,  and  prepare 
and  forward  to  the  State  superintendent  of  farmers'  institutes  a  full  report  of  the 
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institute  work  of  the  year  npnn  blanks  to  l)e  furnished  }jy  the  State  superintendent 
of  farmers'  institutes;  and  any  county  farmers'  institute  society  failing  or  refusing 
thus  to  report,  or  to  hold  institute  meetings  as  directed  in  this  act,  shall  be  deprived 
of  the  benefit  of  any  approijriation  from  the  State  or  county  for  that  year. 

Sec.  17.  All  county  institute  societies  organized  under  this  act  shall  be  strictly  non- 
partisan and  nonsectarian  in  every  phase  of  their  work,  and  no  institute  shall  be 
operated  in  the  interest  of  any  party,  grange,  alliance,  farmers'  club,  religious  sect, 
or  society,  but  for  the  equal  good  of  all  citizens  and  farming  communities.  No  fee 
shall  be  "charged  for  admission  to  institute  meetings  held  under  this  act,  but  they 
shall  be  public  and  free  to  all,  except  that  the  members  of  the  society  shall  pay  the 
annual  fee  of  not  less  than  $ ,  as  provided  in  section  4  of  this  act. 

STATE   BOARD   OF   FARMERS'    INSTITUTE   DIRECTORS. 

Sec.  18.  That  immediately  after  the  passage  of  this  act  the  ex  officio  members  of 
the  State  board  of  farmers'  institute  directors,  as  provided  in  section  :i,  shall  meet  at 
the  State  agricultural  college  and  organize  temporarily  liy  the  election  from  their 
number  of  a  president,  a  vice-president,  and  a  secretary,  and  shall  prepare  and  pub- 
lish rules  for  the  organization  of  the  county  farmers'  institute  societies,  shall  issue 
notices  to  the  clerks  of  the  courts  of  common  pleas  of  the  several  counties  for  meet- 
ings to  organize  county  farmers'  institute  societies,  and  as  soon  as  one-fourth  of  the 
counties  shall  have  organized  societies,  in  accordance  with  the  provisions  of  this  act 
and  with  the  rules  of  the  State  board,  the  said  board  shall  notify  them  to  elect  dele- 
gates to  a  State  convention  to  be  held  at  a  time  to  be  fixed  by  the  board,  for  the 
purpose  of  electing  four  persons  to  membership  in  said  board.  The  actual  and  nec- 
essary traveling  and  hotel  expenses  incurred  by  the  regularly  accredited  delegates  in 
attendance  at  the  annual  State  convention  held  to  elect  members  to  the  State  board 
of  farmers'  institute  directors,  shall  l)e  paid  by  the  State  treasurer  upon  the  presenta- 
tion of  properly  certified  itemized  vouchers  approved  by  the  secretary  of  the  State 
board  of  farmers'  institute  directors. 

Sec.  19.  Within  thirty  days  after  the  State  convention  and  the  election  so  held,  the 
State  board  of  institute  directors  shall  meet  and  organize  by  the  election  of  a  presi- 
dent, a  vice-president,  and  a  secretary  who  shall  also  be  superintendent  of  farmers' 
institutes,  and  an  executive  committee  of  five  of  their  number,  of  which  the  presi- 
dent of  the  board  and  the  superintendent  of  farmers'  institutes  shall  be  ex-ofRcio 
members;  all  to  serve  for  the  period  of  one  year,  except  that  the  secretary  and  super- 
intendent of  institutes  shall  be  elected  for  a  term  of  three  years,  and  until  his  suc- 
cessor is  appointed,  at  a  salary  of  $ per  year.     The  board  is  also  empowered  to 

employ  such  clerks,  stenographers,  typewriters,  and  other  employees  for  institute 
service  as  it  may  from  time  to  time  find  necessary. 

Sec.  20.  The  board  shall  have  the  power  to  fix  the  salaries  of  its  officers,  except  that 
of  the  secretary  and  superintendent  of  farmers'  institutes  otherwise  provided  for,  and 
to  pay  them  out  of  such  appropriations  as  it  may  receive;  to  employ  and  pay  lecturers 
who  are  to  give  instruction  to  the  farmers  of  the  State;  to  aid  the  county  institute 
societies,  both  by  furnishing  lecturers  and  paying  such  necessary  expenses  as  they 
may  be  authorized  to  incur  for  institute  purposes,  and  to  do  such  other  acts  and  things 
as  farmers'  institute  directors  as  in  their  judgment  will  best  promote  the  interests  of 
the  institutes  and  make  them  most  useful  to  the  agricultural  people  of  the  State. 

Sec.  21.  The  board  shall,  on  or  l)efore  September  1  of  each  year,  report  its  pro- 
ceedings for  the  entire  year  ending  June  .SO  to  the  governor,  showing  in  detail  the 
manner  of  its  execution  of  the  provisions  of  this  act,  and  present  such  recomnienda- 
tions  as  it  may  deem  important  to  make,  and  such  papers  and  addresses  delivered 
))efore  the  farmers'  institutes  of  the  State  as  it  may  select,  said  proceedings,  report, 

and  papers  to  be  printed  and  bound  to  the  numlier  of thousand  copies  by  the 

public  printer,  and  to  l>e  paid  for  as  other  public  printing  is  paid.  The  said  reports 
shall  be  apportioned  as  follows:  To  the  State  board  of  farmers'  institute  directors,  -; — 
copies;  to  each  member  of  the  State  senate  and  house  of  representatives,  — —  copies; 

to  each  county  farmers'  institute  society  organized  under  this  act, copies;  to  the 

executive  department  of  tlie  State  government  and  to  the  State  library,  each, 

copies;  to  the  State  agricultural  college,  the  State  agricultural  experiment  station, 
the  state  board  of  agriculture,  and  to  the  Secretary  of  the  National  Department  of 
Agriculture,  each, copies. 

Sec.  22.  A  statistical  report  of  the  farmers'  institute  work  for  the  year  ending 
June  HO,  giving  the  numV)er  of  one-day  institutes  held  during  the  past  year,  the 
number  of  two-day  institutes,  and  the  numlier  continuing  three  or  more  days;  the 
total  number  of  sessions,  with  the  average  attendance  per  session;  the  cost  of  the 
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institutee;  the  amount  appropriated  by  the  State;  the  amount  received  from  other 
sources,  desi<inatinjr  tlie  sources;  the  iiunilier  of  State  lecturers;  the  iiuml)er  of  local 
lecturers;  the  number  of  lecturers  sui)])lie(i  by  tiie  ajrricultural  collt'u'e  and  experi- 
uientstation,  with  thi' days  contributed,  shall  be  prepared  liy  the  board  and  forwarded 
to  the  Secretary  of  Atrricultureof  the  United  States,  on  or  befori'»'September  1  in  each 
year,  for  incorporation  in  the  annual  reports  of  the  Division  of  Farmers'  Institutesof 
that  Department,  together  with  such  additional  information  respecting  the  farmers' 
institute  work  of  the  State  as  the  said  Department  of  Agriculture  may  from  time  to 
time  recjuest. 

Skc.  '2'.].  All  appropriations  made  by  the  State  for  farmers'  institute  purposes  shall 
be  made  to  this  board,  to  be  ])aid  by  the  State  treasurer  upon  the  presentation  to  the 
auditor  of  the  State  of  properly  itemized  vouchers  certified  by  the  president  of  the 
board  and  countersigned  by  the  secretary.  Tiie  board  shall  have  the  sole  disj)osal  of 
the  funds  thus  appropriated,  and  shall  aj)i)ortion  and  expend  the  same  in  such  man- 
ner as  in  its  judgment  will  best  promote  the  interests  of  the  farmers'  institute  work 
throughout  the  State.  It  shall  make  no  appropriation  without  funds  in  hand  to 
meet  the  same,  and  the  State  shall  in  no  event  l)e  held  liable  or  responsible  for 
debts,  obligations,  or  contracts  made  by  the  board  of  fanners'  institute  directors. 

Skc.  24.  The  State  board  of  fanners'  instittite  directois  shall  have  ])ower  to  fix  the 
dates  at  which  the  institutes  shall  be  held  within  the  State;  to  ai)point  speakers  to 
address  the  institute  meetings;  to  review  programmes  of  exercises  prei)ared  l)y  the 
county  institute  societies,  and  to  strike  out  objectionable  features  or  to  exclude 
speakers;  to  district  the  counties  of  the  State  into  institute  sections;  to  arrange  the 
itinerary  of  lecturers;  to  require  reports  from  time  to  time  respecting  the  institute 
work  from  county  institute  societies  upon  l)lanks  which  it  shall  provide;  to  audit  and 
a])i)rove  the  accounts  of  the  county  institute  societies,  and  to  retjuire  of  these  socie- 
ties itemizeil  statements  of  all  receipts  and  expenditures,  with  vouchers,  at  such 
times  as  it  may  direct. 

Sec.  25.  Rooms  at  the  State  agricultural  college  shall  be  provided  by  the  State  for 
the  use  and  accommodation  of  the  board  of  directors,  and  be  fitted  with  the  neces- 
sary furniture  and  othce  fixtures,  which  rooms  shall  be  in  charge  of  an  officer  of  the 
board  and  during  business  hours  l)e  open  to  the  public. 

Sec.  26.  The  State  board  of  farmers'  institute  (lirectors  shall  appoint  the  executive 
committee,  and  the  president  of  the  board  shall  appoint  committees  on  the  following 
subjects:  Domestic  science,  improvement  of  institutes,  rural  schools,  public  roads, 
experimentation  in  agriculture;  agricultural  fairs;  circulating  li})raries  and  farmers' 
reading  courses,  State  college  and  experiment  station  work,  and  the  improvement 
of  country  youth,  and  shall  have  power  to  appoint  such  additional  committees  as  it 
may  deem  necessary. 

Sec.  27.  It  shall  be  the  duty  of  the  State  board  of  farmers'  institute  directors,  in 
cooperation  with  the  county  institute  societies,  to  organize  township  institute  socie- 
ties and  district  institute  clubs.  In  furtherance  of  this  it  shall  prepare  and  transmit 
to  the  county  societies  forms  of  organization  for  the  township  societies  and  district 
clubs,  together  with  sets  of  rules  for  their  guidance,  which  form  of  organization  and 
sets  of  rules  shall  be  uniform  for  the  State  and  be  framed  with  a  view  to  uniting  all 
institute  societies  in  one  common  institute  system. 

Sec.  28.  It  shall  be  the  duty  of  the  State  board  of  farmers'  institute  directors  to 
encourage  the  formation  of  institutes  for  women  and  make  such  appropriations  for 
their  support  as  it  may  deem  best.  It  shall  also  secure  circulating  libraries  of  agri- 
cultural literature  and  aid  in  their  distribution  among  the  farmers  of  the  State,  and 
take  such  measures  as  it  shall  deem  effective  to  interest  the  young  people  of  the 
country  in  agricultural  education. 

Sec.  29.  All  necessary  expenses  under  the  provisions  of  this  act  shall  be  paid  by 
the  State  treasurer,  upon  the  presentation  of  itemized  vouchers  approved  by  the 
president  and  secretary  of  the  State  board  of  farmers'  institute  directors:  Promded, 
That  not  more  than  S ■  shall  be  expended  in  any  one  year. 

Sec.  30.  The  board  of  directors  is  empowered  to  make  and  enforce  such  rules  and 
by-laws  not  in  conflict  with  the  laws  of  this  State  as  it  may  deem  necessary  for  con- 
ducting its  business  and  for  the  effective  carrying  out  of  the  true  intent  and  purposes 
of  this  act. 
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BY-LAWS  FOR  A  STATE  BOARD  OF  FARMERS'  INSTITUTE  DIRECTORS. 

Whereas  hv  act  of  assenihly  approved ,  190—,  the  State  board 

of  farmers'  institute  directors  was  create<i,  empowering  it  to  make  rule.s  and  i;y-laws 
for  its  government  and  the  management  of  its  business,  the  follow  ing  by-laws  are 
hereby  adopted: 

ARTICLE  I. — DIRECTORS. 

Section  1.  The  board  of  directors  shall  hold  a  meeting  in  the  institute  rooms  at 
the  Stiite  agricultural  college  on  the  third  Wednesday  afti-r  the  annual  meeting  of 
the  county  institute  delegates  to  elect  directors,  the  old  board  to  ilispose  of  its  busi- 
ness, the  new  board  to  organize,  elect  ofticers,  and  outline  its  jjolicy  for  the  ensuing 
year,  and  transact  such  other  business  as  may  come  before  the  board. 

Sec.  2.  The  board  of  directors  shall  also  meet  between  the  1st  day  of  September 
and  the  10th  day  of  October  in  each  year,  the  date  and  place  to  be  designated  by  the 
president  in  his  call  for  the  meeting. 

Sec.  3.  Special  meetings  of  the  board  of  directors  may  be  called  by  the  president  by 
giving  ten  days'  notice  thereof;  or  upon  a  written  petition  signed  by  four  members 
of  the  board  the  secretary  shall  call  a  meeting. 

Sec.  4.  The  board  of  directors  shall  fix  the  salaries  of  all  officers  except  that  of  the 
secretary  before  the  election  to  fill  said  offices. 

Sec.  5.  Five  members  of  the  board  shall  constitute  a  quorum  for  the  transaction 
of  business. 

ARTICLE    II. — OFFICERS. 

Section  1.  The  officers  of  the  board  of  directors  shall  consist  of  a  president,  a  vice- 
president,  and  a  secretary,  who  shall  also  be  State  superintendent  of  farmers'  insti- 
tutes, all  to  be  elected  by  ballot  to  serve  for  one  year  and  until  their  successors  are 
elected  and  qualified,  except  in  the  case  of  the  secretary  and  superintendent  of 
farmers'  institutes,  who  shall  be  elected  for  a  period  of  three  years  and  until  his  suc- 
cessor is  elected  and  qualified. 

Sec.  2.  The  officers  of  the  board  must  be  members  of  the  board,  except  the  secre- 
tary, Avho  may  be  other  than  a  member  of  the  board. 

article  III. — president  and  vice-president. 

Section  1.  The  president  shall  be  the  chief  executive  officer  of  the  board  of  direct- 
ors; shall  appoint  all  committees  except  the  executive  committee;  he  shall  be  ex- 
f)tficio  meml)er  of  all  standing  committees;  he  shall  preside  over  all  of  the  meetings 
of  the  board  and  of  the  executive  conunittee,  sign  all  warrants  for  expenditures, 
approve  all  bills,  and  perform  such  other  duties  as  are  usual  to  a  presiding  officer. 

Sec.  2.  In  case  of  the  absence  or  disability  of  the  president,  or  in  case  of  a  vacancy 
in  that  office,  the  vice-president  shall  perform  his  duties. 

Sec.  3.  In  case  of  the  absence  or  disability  of  these  officers,  or  in  case  both  offices 
become  vacant,  any  director  or  member  of  the  executive  committee  who  is  called  to 
the  chair  shall  act  as  the  president  for  the  time,  and  sign  all  necessary  papers. 

article  IV. — secretary. 

Section  1.  The  secretary  shall  also  be  superintendent  of  farmers'  institutes;  shall 
attend  and  keep  a  record  of  all  meetings  of  the  board  of  directors  and  of  the  execu- 
tive committee;  he  shall  act  as  secretary  of  the  annual  meeting  of  delegates  to  elect 
State  directors,  and  shall  keep  minutes  of  the  proceedings;  he  shall  countersign  and 
approve  orders  upon  the  State  treasurer  for  all  proper  expenditures,  and  shall  have 
charge  of  the  books  of  account. 

Sec.  2.  lie  shall,  under  the  direction  of  the  board  of  directors  and  of  the  executive 
committee,  have  supervision  of  the  farmers'  institutes  held  in  the  State;  he  shall 
make  recommendations  as  to  the  lines  of  work  which  he  l)elieves  will  prove  most 
profitable,  and  shall  submit  all  plans  and  arrangements  for  farmers'  institute  work 
for  the  approval  of  the  board  or  the  executive  committee.  He  shall  visit  county 
institutes  and  district  meetings  when  so  directed  by  the  board  or  executive  com- 
mittee, or  when,  in  his  judgment,  the  institute  work  demands  such  visit. 

Sec.  3.  He  shall  he  librarian  of  the  State  farmers'  institute  free  libraries,  when 
such  are  established,  and  shall  su1)mit  to  the  board  of  directors  or  to  the  executive 


87 

toniinittt'e  for  approval  lists  of  books  which  he  deems  ought  to  be  purchased  for  the 
use  of  the  libraries. 

Sec.  4.  He  sliall  have  a  permanent  oliiee  at  the  State  ajjrieultural  college,  under 
tlie  control  and  supervision  of  the  board,  which  office  shall  be  supplieil  and  main- 
tained at  the  expense  of  the  State,  and  lie  shall  be  the  custodian  of  all  the  reports 
and  iiapers  belonging  to  and  all  property  owned  by  the  State  board  of  institute 
directors,  and  shall  repcirt  an  inventory  of  all  property  of  the  board  of  directors  at 
the  close  of  each  tiscal  year.  He  shall  collect  such  of  the  papers,  addresses,  and  dis- 
courses given  at  the  various  farmers'  institute  meetings  as  he  shall  deem  i)roper  and 
advisable  to  publisli,  shall  edit  the  same,  and  u[)on  approval  by  the  board  shall  cause 
them  to  be  printed  in  a  volume  to  be  known  as  the  "  Farmers'  Institute  Annual." 
He  shall  also  make  a  report  in  writing  at  the  close  of  each  institute  year  to  the 
board,  giving  a  full  account  of  the  institute  meetings  held,  the  attendance  at  each 
meeting,  the  list  of  speakers  at  the  various  meetings,  the  items  of  expenditure  dur- 
ing the  year,  together  with  a  general  survey  of  the  work  of  the  year,  and  embodying 
such  recommendations  for  the  improvement  of  the  work  as  he  may  deem  l)est  to 
make,  the  whole  or  a  summary  of  this  report  to  be  published  in  the  Farmers'  Insti- 
tute Annual.  He  shall  make  such  other  reports  during  the  year  as  the  board  of 
directors  or  the  executive  committee  may  desire,  and  jjcrform  such  other  acts  and 
duties  as  the  office  of  the  secretary  and  superintentlent  of  farmers'  institutes  may 
require. 

ARTICLE    V. — STANDINO    COMMITTEES. 

Section  1.  The  duties  of  the  standing  committees,  unless  otherwise  provided  for 
by  these  by-laws,  shall  be  suggestive  and  recommendatory  in  character.  They  shall 
meet  at  the  same  time  and  i)lace  that  the  ])oard  of  <lirectors'  meetings  are  called,  and 
report  to  the  board  of  directors  the  progress  made  in  and  all  the  needs  of  their 
respective  lines  of  work. 

article  VI. — executive  committee. 

Section  1.  The  executive  committee  shall  conduct  the  affairs  of  the  State  board  of 
farmers'  institute  directors  in  the  interval  between  the  meetings  of  the  board,  in 
accordance  with  the  rules  and  regulations  adopted  by  said  board. 

Sec.  2.  It  shall  meet  on  the  call  of  the  president  of  the  board  of  directors  and  shall 
l)e  the  official  adviser  of  the  State  superintendent  of  institutes  when  the  board  of 
directors  is  not  in  session;  it  shall  pass  on  all  bills  Ijefore  they  are  paid,  and  upon  all 
arrangements  submitted  to  it  by  the  State  superintendent  for  holding  State  farmers' 
institutes,  the  selecting  of  speakei-s,  the  preparation  of  programmes,  and  the  fixing 
of  dates  for  the  county  institutes.  The  committee  shall  at  the  close  of  the  year  sub- 
mit its  minutes  to  the  board  of  farmers'  institute  directors  for  information  and  approval. 

ARTICLE   VII. committee   ON    DOMESTIC   SCIENCE. 

Section  1.  The  committee  on  domestic  science  shall  devise  and  recommend  to  the 
board  of  directors  means  for  the  establishing  and  conducting  of  women's  domestic 
science  associations  in  connection  with  the  farmers'  institute  work. 

ARTICLE   VIII. — committee   ON   IMPROVEMENT   OF    FARMERS*    INSTITUTES. 

Section  1 .  The  committee  on  improvement  of  farmers'  institutes  shall  take  into  con- 
sideration the  methods  adopted  in  the  management  of  county  and  district  farmers' 
institutes;  the  programmes  submitted,  the  arrangement  of  circuits  for  institute  meet- 
ings, the  employment  of  speakers,  and  make  report  to  the  board,  with  such  recom- 
mendations for  improvement  on  these  lines  as  they  may  deem  best. 

ARTICLE   IX. committee   ON   RURAL   SCHOOLS. 

Section  1.  The  committee  on  rural  schools  shall  collect  information  in  regard  to 
the  character  of  instruction  given  in  the  rural  schools;  the  degree  to  which  agricul- 
tural subjects  are  taught  in  those  schools,  and  the  method  of  teaching;  the  location 
of  schools  in  which  agriculture  is  taught,  and  report  to  the  board  on  the  progress 
made. 

ARTICLE   X. COMMITTEE   ON    PUBLIC    ROADS. 

Section  1.  The  committee  on  public  roads  shall  collect  information  in  regard  to 
the  public  roads  of  the  State  and  submit  to  the  board  at  its  annual  meeting  recom- 
mendations for  their  improvement. 
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ARTICLE   XI. — COMMITTEE   ON    EXPERIMENTATION    IN    AGRICULTURE. 

Section  1.  The  comiuittee  oii  experimentation  in  agriculture  shall  investigate  the 
sul)ject  of  cooperative  exjierimentation  and  demonstration  farms  among  farmers,  with 
a  view  to  the  discovery  of  the  best  methods  for  organizing  and  conducting  this  work. 
The  committee  shall  make  report  to  the  board  of  directors  at  its  annual  meeting. 

ARTICLE    XII. — COMMITTEE    ON   AGRICULTURAL    FAIRS. 

Section  1.  The  committee  on  agricultural  fairs  is  charged  with  the  duty  of  inves- 
tigating the  county  fair  associations  of  the  State  and  of  reporting  their  condition  to 
the  l)oard  of  directors  at  its  annual  meeting  with  suggestions  for  increasing  their 
usefulness. 

article  XIII. committee  on  circulating    libraries   and    farmers'   READING  COURSES. 

Section  1.  The  committee  on  circulating  libraries  and  farmers'  reading  courses 
shall  make  a  careful  study  of  what  is  being  done  in  these  directions  and  suggest  to 
the  board  at  its  regular  aimual  meeting  such  additions  and  improvements  as  it  may 
deem  best  in  order  to  extend  most  widely  the  benefits  of  these  features  of  the  institute 
work. 

ARTICE  XIV. — COMMITTEE  ON  THE  AGRICULTURAL  COLLEGE  AND  EXPERIMENT  STATION. 

Section  1.  The  committee  on  the  agricultural  college  and  experiment  station  shall 
each  vear  visit  these  institutions  in  order  to  familiarize  themselves  with  their  work, 
and  shall  make  report  to  the  board  of  farmers'  institute  directors,  suggesting  and 
i-ecommending  methods  by  which  the  institutes  can  be  most  helpful  in  promoting 
their  interests. 

ARTICLE   XV. COMMITTEE   ON   THE    IMPROVEMENT   OF   COUNTRY   YOUTH. 

Section  1.  The  committee  on  the  improvement  of  country  youth  is  charged  with 
the  duty  of  devising  means  for  the  improvement  of  the  young  people  throughout  the 
rural  districts,  and  is  directed  to  submit  each  year  a  report  to  the  board  upon  this 
subject  at  its  annual  meeting. 

ARTICLE    XVI. amendments. 

Section  1.  These  by-laws  may  be  amended  at  any  regular  meeting  of  the  board  of 
directors  by  a  majority  of  all  of  the  members  of  the  board  voting  in  the  afBrmative, 
but  such  amendment  must  be  submitted  in  writing,  tileil  with  the  secretary,  and 
read  at  two  regular  meetings  next  preceding  that  on  which  the  vote  is  taken. 

CONSTITUTION  FOR  A  COUNTY  FARMERS'  INSTITUTE  SOCIETY. 


Article  I.  This  organization  shall  be  known  as  the County  Farmers'  Insti- 
tute Society. 

object. 

Article  II.  The  object  of  this  society  shall  be  to  assist  and  encourage  useful  educa- 
tion among  farmers  and  to  develop  the  agricultural  resources  of  this  county  by  means 
and  through  the  holding  of  farmers'  institutes  in  cooperation  with  the  State  board  of 
farmers'  institute  directors,  as  ])r()vide(l  l>y  the  act  of  assembly  creating  that  board; 
by  organizing  and  aiding  townshi])  institute  societies  and  district  farmers'  clubs;  by 
disseminating  useful  agricultural  information;  by  teaching  better  methods  in  general 
farming,  stock  raising,  dairying,  fruit  culture,  and  other  branches  of  agricultural 
industry;  and  in  general  to  promote  the  moral,  intellectual,  social,  and  material  wel- 
fare of  the  community. 

membership. 

Article  III.  Any  resident  of  the  county  of  legal  age  may  become  a  member  of 
this  society  by  signing  the  constitution  and  jiaying  a  matriculation  fee  of  -* —  cents, 

and  may  continue  inenil)ership  by  the  payment  each  year  of cents  and  dues. 

Only  members  of  the  society  shall  be  entitled  to  vote. 
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Article  IV.  The  officers  of  the  society  shall  consist  of  a  president,  a  vice-president, 
a  secretary,  a  treasurer,  one  director  from  each  township,  and  an  executive  committee 
of  live,  of  which  the  president  and  secretary  shall  be  ex  officio  members. 

PRESIDENT    AND    VICE-PKESIDKNT. 

Article  V.  It  shall  be  the  duty  of  the  president  to  preside  at  all  meetings  of  the 
society  and  of  the  executive  coniniittec,  and  he  shall  have  authority  t<>  call  special 
meetings.  In  the  absence  of  the  president  the  vice-president  shall  perform  his 
duties. 

SECRETARY. 

Article  VI.  It  shall  be  the  duty  of  the  secretary  to  keep  a  record  of  the  proceed- 
ings of  all  meetings  of  the  society  and  of  the  executive  committee;  to  keep  a  roll  of 
the  members,  with  the  post-office  address  of  each,  and  to  conduct  all  correspontlence 
relating  to  the  business  of  the  society.  At  the  clo.se  of  the  annual  institute  lie  shall 
make  out  a  detailed  statement  of  the  exi)enses  of  the  institutes  for  the  year  and  for- 
ward a  copy  to  the  State  superintendent  of  farmers'  institutes,  together  with  a  report 
of  the  work  of  the  institute  for  the  year  just  closed.  He  shall  visit  and  assist  in 
organizing  township  institute  societies  and  di.strict  clubs,  and  arrange  for  delivering 
courses  of  lectures  before  the  townshij)  societies  and  district  clubs  during  the  year. 
He  shall  be  the  librarian  of  the  society  and  attend  to  such  other  duties  in  connection 
with  the  county  institute  work  as  he  may  be  directed  by  the  executive  committee  to 
perform.     His  salary  shall  be  Hxed  by  the  board  of  directors. 

TREASIKEK. 

Article  VII.  It  shall  be  the  duty  of  the  treasurer  to  receive  all  moneys  belonging 
to  the  society  and  to  pay  out  the  same  on  the  written  order  of  the  executive  com- 
mittee. 

executive  committee. 

Article  VIII.  It  shall  be  the  duty  of  the  executive  committee  to  make  arrangements 
for  institute  meetings,  to  engage  halls,  select  local  speakers,  arrange  for  music,  pre- 
pare programmes,  andsubmitthesame  to  the  State  superintendent  of  farmers'  institutes 
for  approval,  to  advertise  the  meetings,  to  contract  and  order  the  payment  of  bills, 
to  audit  and  settle  accounts  made  for  the  society,  to  assist  in  organizing  township 
institute  societies  and  district  farmers'  clubs,  and  to  aid  in  providing  lecturers  to  give 
instruction  in  township  and  district  meetings. 

ANNUAL    meeting. 

Article  IX.  The  institute  year  shall  begin  July  1  and  end  June  30.  The  annual 
meeting  for  the  election  of  officers  shall  be  held  al  a  date  to  be  selected  by  the  execu- 
tive committee  of  the  society,  between  the  1st  and  20th  of  June  of  each  and  every 
year.  The  annual  meeting  shall  be  advertised  by  mailing  to  each  member,  at  least 
ten  days  before  the  date  thereof,  an  announcement  calling  the  members  together; 
said  announcement  shall  specify  the  date,  place,  and  hour  of  the  meeting,  and  shall 
contain  a  programme  of  said  meeting.  Posters  and  newspaper  advertising  may  also 
be  employed  to  make  the  meeting  publicly  known. 


Article  X.  All  officers  of  the  society  shall  be  elected  at  the  annual  meeting  to  be 
called  as  prescribed  in  Article  IX.  The  election  shall  be  by  ballot,  and  none  but 
members  shall  be  entitled  to  vote.  The  president,  vice-president,  treasurer,  and  a 
director  from  each  township  shall  be  elected  annually,  except  that  in  townships 
where  institute  societies  exist  no  directors  shall  be  elected  by  the  county  society,  the 
president  of  the  township  institute  society  being  ex  officio  a  member  of  the  board  of 
county  farmers'  institute  directors,  and  except  that  the  secretary  shall  be  elected 
every  third  year.  When  a  vacancy  occurs  an  election  shall  then  be  held  to  till  the 
unexpired  term.  All  of  the  officers  shall  be  elected  from  the  membership  of  the 
society,  except  that  the  secretary  and  treasurer  may  be  chosen  from  others  than 
members.  At  that  meeting  there  shall  also  be  elected  a  delegate  to  attend  the  meeting 
to  elect  State  directors  of  farmers'  institutes. 
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QUORUM. 

Aktkle  XI.  Ten  iiiemberH  shall  constitute  a  quorum, 

ORDER   OF    BUSINESS. 

Article  XII.  The  order  of  business  to  be  observed  at  the  meetin*,'  of  this  society 

shall  be . 

government. 

Article  XIII.  This  societv  shall  be  governed  by  the  usual  i)arlianientary  rules, 
and  shall  at  all  times  conform  to  the  laws  of  the  State  creating  it  and  to  the  rules  of 
the  State  board  of  farmers'  institute  directors. 

amendments. 

Article  XIV.  This  constitution  may  be  amended  by  a  vote  of  two-thirds  of  the 
members  of  the  societv  taken  at  any  regular  meeting,  bnt  such  amendment  must  be 
submitted  in  writing,  filed  with  the  secretary,  and  read  at  two  regular  meetings  next 
preceding  that  on  which  the  vote  is  taken. 

CONSTITUTION  FOR  A  TOWNSHIP  FARMERS'  INSTITUTE  SOCIETY. 

NAME. 

Article  I.  This  organization  shall  be  known  under  the  name  of  the Town- 
ship Farmers'  Institute  Society. 

OB.IECT. 

Article  II.  The  object  of  this  society  shall  be  to  cooperate  in  farmers'  institute 
work  wath  the  county  farmers'  institute  society,  and  to  aid  in  organizing  and  in  pro- 
moting interest  in  district  farmers'  clubs  in  this  township. 


Article  III.  The  officers  of  this  society  shall  be  a  president,  a  vice-president,  a 

secretary,  a  treasurer,  and  an  executive  coinmittee  of  five  persons,  two  of  whom  shall 

))e  the  president  and  the  secretary  of  the  society.     The  president  is  also  by  virtue  of 

his  office  the  representative  of  the  society  on  the  board  of  the  county  farmers' 

institute  directors. 

I 

DUTIES   OF   OFFICERS. 

Article  IV.  The  duties  of  the  president  shall  be  to  preside  at  all  meetings  of  the 
society  and  of  the  executive  committee;  to  represent  the  society  on  the  board  of  the 
county  farmers'  institute  directors;  to  sign  all  orders  on  the  treasurer,  previously 
approved  by  the  executive  committee,  for  the  payment  of  bills;  to  call  special  meet- 
ings of  the'society,  and  to  perform  such  other  duties  as  are  usual  to  the  office  of 
president.  In  the  absence  of  the  president  the  vice-president  shall  perform  his 
duties. 

SECRETARY. 

Article  V.  It  shall  be  the  duty  of  the  secretary  to  attend  all  meetings  of  the 
society  and  of  the  executive  comniittee  and  keep  a  record  of  the  proceedings;  to  take 
charge  of  and  preserve  all  papers,  documents,  and  other  property  of  the  society;  to 
act  as  librarian  and  attend  to  such  duties  as  that  office  may  require;  to  make  out 
annually  a  report  of  the  work  of  the  society  and  transmit  it  to  the  secretary  of  the 
county  farmers'  institute  society;  to  keep  the  roll  of  members;  issue  notice  of  meet- 
ings called  by  the  president  or  by  the  executive  committee;  conduct  correspondence, 
and  perform"  such  other  duties  as  are  usual  to  the  office  of  secretary. 

treasurer. 

Article  VI.  It  shall  be  the  duty  of  the  treasurer  to  receive  all  moneys  and  to  pay 
out  the  same  on  the  written  order  of  the  president  after  approval  by  the  executive 
committee;  he  shall  collect  all  fees  and  dues  of  members  and  keep  a  correct  account 
of  all  moneys  received  and  expended;   he  shall  each  year,  at  the  annual  meeting, 
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present  an  itemized  report,  showing  the  receipts  and  expenditures  for  the  year, 
aecomi)anied  by  properly  signed  vouchers  for  such  expenditures,  and  suhmit  his 
hooks  and  accounts  to  the  executive  committee  for  auditin<:. 

KXEeiTIVK    ( O.MMin'EK. 

Aktici.e  VII.  The  executive  committee  shall  make  all  contracts  and  approve  all 
l)iils  for  the  society,  and  at  the  close  of  the  year  audit  the  accounts  of  the  treasurer; 
it  shall  arranjjre  i)rogrannnes  for  township  institutes;  select  local  speakers  and  engage 
lialls  for  meetings;  call  such  special  meetings  as  may  he  found  necessary;  and  arrange 
for  meetings  of  the  county  institute  when  they  are  appointed  for  that  township,  and 
in  ail  respects  act  as  the  executive  of  the  society. 

MEMBERSHIP. 

Article  VIII.  Any  person  of  good  moral  standing  may  l)ecome  a  mend)er  of  this 
society  by  signing  the  constitution  and  agreeing  to  support  the  rules  and  regulations 
made  in  {)nrsuance  tiiereof,  and  by  jiaying  .? annually  into  the  treasury.  Honor- 
ary meml)ersliips  may  bec(tnferred  in  consideration  of  eminent  character  ami  service, 
and  shall  be  conferred  without  fee  or  dues.  The  recipient  shall  not  be  entitled  to 
hold  office,  but  may  lake  part  in  all  discussions  and  vote  on  all  questions. 

MEETIN(iS. 

Article  IX.  There  shall  be  at  least  four  meetings  held  each  year  at  intervals  of 
three  months.  All  meetings  shall  be  open  to  the  public.  There  shall  b(»  no  charge 
for  admission  to  anv  meeting,  and  no  collection  shall  be  taken.     An  annual  meeting 

for  the  election  of  otiicers  shall  be  held  between  the day  of and  the 

day  of ,  at  a  date  to  be  tixed  by  the  executive  committee.     Due  notice  shall  be 

given  by  the  secretary  to  all  members  of  the  date  and  place  of  the  annual  meeting 
and  at  least  ten  days  before  the  meeting  is  to  occur. 

ELECTIONS. 

Article  X.  The  election  of  officers  shall  be  by  ballot  and  shall  be  for  one  year, 
except  that  the  secretary  shall  be  elected  for  three  years.  None  but  meml)ers  shall 
be  entitled  to  vote.     The  terms  of  office  shall  begin  at  the  close  (jf  the  annual  meeting. 

AMENDMENTS. 

Article  XI.  This  constitution  can  be  amended  by  two-thirds  of  the  members 
present  voting  in  the  affirmative;  but  such  amendment  must  be  submitted  in  writing, 
tiled  with  the  secretary,  and  read  at  two  regular  meetings  next  preceding  that  on 
which  the  vote  is  taken. 

BY-LAWS  FOR  A  TOWNSHIP  FARMERS'  INSTITUTE  SOCIETY. 

MEETINGS. 

Article  I.  This  society  shall  assemble  quarterly.  The  time  and  place  of  the  meet- 
ings may  be  altered  at  any  regular  meeting  of  the  society  by  a  vote  of  two-thirds  of 
tlie  members  present. 

QUORUM. 

Article  II.  Seven  members  shall  constitute  a  quorum  for  the  transaction  of  busi- 
ness; a  less  number  may  meet,  maintain  a  discussion  on  any  topic,  and  adjourn  to  any 
given  time.  Persons  present,  not  members  of  the  society,  may  be  invited  to  take  part 
ill  all  discussions  of  agricultural  topics,  but  they  shall  not  take  part  in  the  business 
of  the  society. 


Article  III.  There  shall  be  a  library  established  for  the  use  of  the  society  which 
shall  be  open  to  the  free  use  of  the  members.  It  shall  be  maintained  by  voluntary 
contributions  and  donations  of  the  members  and  shall  be  in  charge  of  the  secretary  of 
the  society.    There  shall  be  a  library  committee  of  three  members  appointed  at  each 
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annual  meeting,  of  whom  the  secretary  shall  he  one  and  ex  officio  chairman,  which 
shall  have  charge  of  the  purchase  and  collecting  of  books,  papers,  and  pamphlets  for 
the  library  and  perform  such  other  duties  as  that  oflBice  may  require. 

AMENDMENTS. 

Article  IV.  These  by-laws  may  be  amended  in  the  same  manner  as  the  consti- 
tution. 

CONSTITUTION  FOR  A  DISTRICT  FARMERS'  CLUB. 

NAME. 

Article  I.  This  society  shall  be  called  the Farmers'  Club. 

OBJECT. 

Article  II.  The  object  of  this  club  shall  be  the  social,  moral,  and  intellectual 
improvement  of  its  members,  and  the  promotion  of  their  common  and  individual 
interests  as  agricultural  people.  To  this  end  they  pledge  themselves  to  cooperate  with 
each  other  in  carrying  out  the  duties  enjoined  by  this  constitution,  and  to  aid  the 
township  and  county  institute  societies  in  conducting  farmers'  institute  meetings, 
and  the  State  board  of  farmers'  institute  directors,  the  State  agricultural  college,  and 
the  State  agricultural  experiment  station  in  tlieir  efforts  to  improve  the  agricultural 
people  of  the  State. 

OFFICERS. 

Article  III.  The  officers  shall  be  a  president,  a  vice-president,  a  recording  secre- 
tary, a  corresponding  secretary,  and  a  treasurer. 
Article  IV.  The  duties  of  officers  shall  be  such  as  are  usual  to  those  positions. 

ELECTION. 

Article  V.  The  officers  shall  be  elected  by  ballot  annually  at  the  June  meeting  of 
the  club  to  serve  for  one  year  and  until  their  successors  are  elected. 

membership. 

Article  VI.  The  active  members  of  this  club  must  be  engaged  inagricultural  pursuits. 

honorary  members. 

Article  VII.  Honorary  members  may  be  elected  by  unanimous  vote. 

number  of  members. 

Article  VIII.  The  membership  shall  not  exceed  twelve  families. 

applications  for  membership. 

Article  IX.  Applicants  for  membership  must  have  their  names  submitted  at  the 
meeting  previous  to  the  one  they  are  invited  to  attend,  and  on  receiving  a  two-thirds 
vote  by  ballot  shall  be  declared  elected. 

NUMBER   OF   MEETINGS. 

Article  X.  The  club  shall  meet  once  each  montli  at  the  residence  of  one  of  its 
members. 

monthly  address. 

Article  XI.  Each  member  in  turn  shall  l)e  required  to  prepare  a  paper  upon 
some  agricultural  .subject,  to  be  read  at  the  meeting  to  be  held  at  his  house. 


Article  XII.  The  annual  dues  of  the  rluh  sliall  be  cents,  to  l)e  paid  to  the 

treasurer. 
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Artkue  XIII.  The  secretary  of  this  chib  shall,  as  soon  after  the  close  of  the 
meetinpr  as  possible,  prepare  a  report  of  the  proceedings  and  transmit  it  to  the  county 
newspaiHTs  for  ]iublication  as  an  item  of  news,  and  a  copy  to  the  secretary  of  the 
county  farmers'  institute  society  for  tiling  with  his  records.  At  the  close  of  the 
year  the  secretary  shall  make  out  a  report  of  the  work  of  the  ilub  for  tlie  year  and 
transmit  it  to  the  secretary  of  the  county  institute  society,  together  with  a  list  of  its 
newly  elected  otticers  and  their  post-ofhce  addresses  and  the  number  of  members  on 
the  roll. 

TKi;.\srKEK. 

Article  XIV.  The  treasurer  shall  pay  out  no  money  except  upon  the  written 
order  of  the  president. 

INIT    OK    MEMBEKSMie. 

Article  XV.  .The  unit  of  mendiership  shall  be  the  family.  Election  of  the  head 
of  the  family  to  the  club  shall  admit  the  other  members. 

Ul'OKUM. 

Article  XVI.  Five  members  shall  constitute  a  (luorum  for  the  transaction  of 
business. 

a.mend.ments. 

Article  XVII.  This  constitution  may  be  altered  or  amended  at  any  stated  meet- 
ing by  the  affirmative  vote  of  two-thirds  of  the  members  present,  but  any  proposition 
to  that  effect  must  be  made  in  writing,  filed  with  the  secretary,  and  read  at  two  regu- 
lar meetings  next  preceding  that  on  which  the  vote  is  taken. 

BY-LAAV8  FOR  A  DISTRICT  FARMERS'  CLUB. 

Section  I.  The  meetings  shall  be  held  on  the day  of  each  month  at  10  a.  m. 

at  the  residences  of  the  various  members  of  the  club.  The  jilace  of  each  meeting  shall 
be  designated  and  announced  by  the  president.  The  selection  shall,  as  far  as  possible, 
be  in  alphabetical  order,  but  liefore  any  selection  is  made  the  president  shall  first 
ascertain  whether  it  will  be  convenient  for  the  member  next  in  turn.  If  found  satis- 
factory, the  announcement  shall  be  made  before  the  meeting  adjourns. 

Sec.  II.  The  extending  of  invitations  to  the  meetings  shall  be  limited  to  the  hostess 
of  the  day. 

Sec  III.  Any  member  who  shall  absent  himself  from  four  successive  meetings 
without  a  reasonable  excuse  to  be  accepted  by  the  club  shall' have  his  name  stricken 
from  the  list  of  members. 

Sec  IV.  Any  member  not  complying  with  Article  XI  of  the  constitution  of  this 
club  shall  pay  a  fine  of  $ — -  to  the  treasurer. 

Sec  V.  The  introduction  of  topics  other  than  those  of  an  agricultural  character 
will  l)e  considered  out  of  order  during  the  sessions  of  the  club  unless  admitted  by 
unanimous  consent. 

Sec  VI.  Each  member  is  expected  to  keep  an  accurate  record  of  one  or  more  crops, 
giving  such  data  respecting  them  as  may  be  deemed  interesting  or  useful,  the  record 
to  be  handed  to  the  secretary  to  be  read  for  the  benefit  of  the  club. 

Sec  VII.  The  members  are  required  to  cooperate  in  conducting  one  or  more  experi- 
ments in  agriculture.  They  are  also  expected  to  test  such  new  and  improved  varieties 
of  seeds  and  plants  as  they  may  select  or  the  club  supply;  to  keep  accurate  records  of 
the  experiments  and  tests  and  make  known  to  the  club  the  results. 

Sec.  VIII.  The  members  of  this  club  are  required  to  cooperate  with  the  county  and. 
township  institute  societies  in  conducting  farmers'  institutes  in  the  country,  and  with 
the  agricultural  and  State  experiment  stations  in  their  educational  and  experiment 
work. 

Sec.  IX.  When  voting  by  ballot  each  family  of  two  or  more  shall  be  entitled  to 
two  votes. 

Sec  X.  Business  shall  be  conducted  as  follows: 

!1)  Called  to  order  by  the  president  at  10  a.  ni. 
2)  Calling  the  roll  and  reading  the  miinutes  of  the  last  meeting. 
3)  Election  and  introduction  of  new  members. 
(4)  Unfinished  business,  including  answers  to  referred  questions. 
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(5)  Reports  of  experiments  and  discussions  respecting  them. 

(6)  Reading  of  paper  prepared  l^y  the  host  or  hostess,  followed  by  discussion. 

(7)  Inspection  by  the  men  of  the  premises,  the  farm,  the  system  of  culture,  the 
stock,  the  farming  implements,  the  gardens,  buildings,  etc.,  With  criticisms  and  sug- 
gestions; and  of  the  house  and  surroundings  by  the  women. 

(8)  Each  member  shall  be  asked  in  turn  by  the  president  whether  he  has  any 
(luestion  to  propose  to  the  club,  and  when  a  question  is  thus  asked,  each  member 
shall  l)e  required  to  give  his  opinion  respecting  it,  after  which  a  vote  shall  be  taken 
and  the  secretary  shall  note  the  vote  of  the  club  in  the  minutes. 

(9)  New  business. 

(10)  Announcement  of  the  place  of  the  next  meeting. 

( 11 )  Adjournment. 


INDHX  OF  XAMKS. 


Ait  ken,  George.  9,  Is,  5S. 

Allen,  K.  \\..  9. 

Amoss,  W.  L.,  7,  9,  IS,  33,  M,  75. 

Anriorson,  .1.  R.,  -7. 

Beal,  W.  H..  9. 

Breeii,  Miss  Mary.  9. 

Brown.  .lames  F..  9. 

Brown.  Mrs.  James  F..  9. 

Burnett,  E.  A.,  7.  9,  13,  15,  27,  37,  51,  53,  68. 

Butler,  Tait,  9,  13,  11,  59. 

Butterfield,  K.  L..  13. 

Gary,  C.  A.,  9. 

Charlton,  J.  A..  9,  27. 

Charlton,  Mrs.  .7.  A..  9. 

Chipman,  B.  M..  12. 

Clinton,  L.  A.,  7.  13,  C.l. 

Coffey,  G.  N.,  9. 

Cook,  H.  K..  9. 

Cook,  W.  M.,9. 

Creelman.  G.  C,  7.  9,  5S,  r>K,  70. 

Critehfield,  X.  B.,  9. 

Daniels,  H.  0.,  9. 

Davis.  F.  L.,  9. 

Dawley.  F.  F.,  13,  40. 

Dexter,  W.  H..  9. 

Dodson,  W.  R.,  9,  25. 

Drury,  .T.  H.,  9. 

Duncan,  D.  I.,  9. 

Dye,  Franklin,  39. 

Elliott,  A.,  9,  70. 

Ellis,  G.  B.,  13,  36. 

Ellsworth,  J.  L.,  9,  34,  62. 

Freeman,  F.,  9. 

French,  H.  T.,  9,  29,  51,  .57. 

Garvin,  .1.  B.,  9,  49. 

Gigault,  G.  A.,  46. 

Goodrich,  C.  L.,  9. 

Gray,  Mi.ss  Lillian  D.,  9. 

Greeley,  M.  F.,  47. 

Gregg,  O.  C,  9,  36,  58,  70. 

Hall,  F.  H.,  7,  9,  13,  19,  51,  53,  .56,  63. 

Halsey,  Mrs.  S.  W..  9. 

Hamilton,  John,  7,  9,  13,  50,  51,  52,  53,  68. 

Hardy,  J.  C,  7,  13,  36. 

Harper,  J.  N.,  9,  46. 

Hays,  W.  M.,  9,  13,  52,  53. 

Hughes,  Mrs.  A.  \V.,  9. 

James,  C.  C,  13. 

James,  E.  J.,  9. 

Jordan,  Harvle,  29. 

Kahler,  A.  J.,  9,  58. 

Kaufman,  E.  E.,  9,  13,  42,  53,  77. 

Kaufm.in,  Mrs.  E.  E.,  9. 

Kennedy,  P.  B.,  9,  38. 


King.  \V.  M.,  9. 

King,  Mrs.  \V.  M.,  9. 

Kydd,  W.  F.,  9. 

Latta,  W.  C,  9,  13,  30,  67. 

Lee,  J.  G.,  9,  32,  .53. 

Lee,  Miss  Mary  E.,  9. 

Linfleld,  F.  B..  37. 

Lloyd,  E.  R.,  9,  13. 

Lloyd,  Mrs.  E.  R.,  9. 

Mackintosh,  R.  S.,  9. 

Maddock,  Miss  Blanche  R.,  9,  76. 

Martin,  A.L.,  13,  4.5. 

McDonnell.  Henry,  9. 

McKerrow,  George,  13,  50. 

Mead,  Elwood,  9. 

Miles,  H.  C.  C,  9,  28. 

Miller,  H.  H.,  9. 

Miller.  ^^.^V.,  7,  9.  43.53. 

Patterson,  H.  J..  9. 

Patterson,  James  K.,  9. 

Peters,  T.  A.,  38. 

Putnam,  Geo.  A..  9,  13,  25,  44,  65,  70. 

Rankin,  F.  H..9,  13.71. 

Rankin,  Mrs.  F.  H.,  9. 

Readey,  J.  C  9.  45. 

Reid,  S.  E.,  9. 

Rose,  Miss  Laura,  9. 

Schvvink,  J.  G.,  9,  28. 

Scovell,  M.  A.,  9. 

Simonds.  J.  F.,  9. 

Sipe,  Miss  Su.san  B.,  9. 

Smith,  Miss  Agnes  B..  9. 

Soule.  A.  M.,  9,  48. 

Stadtmueller,  F.  H.,  9.  24. 

Stroup,  H.,  10. 

Symons,  Thos.  B.,  10. 

Taft,  L.  R.,10,  13,  3.5,  76,78. 

Taliaferro,  W.  T.  L.,  10. 

Thoburn,  J.  B.,  13. 

Tillman,  J.  N.,  10. 

Tower,  E.  E.,  10. 

True,  A.  C,  10,  25,52. 

Utter,  Delbert,  10. 

Vincenheller,  W.  G.,  10,  27. 

Vreeland,  Hubert.  10,  31. 

Vreeland,  Mrs.  Hubert,  10. 
Webb,  Wesley,  10,  24,  27,  29. 
Weems,  Franklin,  10. 
Wheeler,  C.  F.,  10. 
Wick.son,  F.  J.,  23. 
Wilson,  Hon.  James,  10,  13,  15,  52. 
Wyman,  B.  F.,  10,  30. 
Yoder,  P.  A.,  10,  47. 


(95) 


o 


LIST  OF  PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS  ON 
FARMERS'  INSTITUTES. 

Bn.LETINS. 

Bulletin  No.  79.  Farmers'  Institutes:  Mistorv  and  Status  in  the  I'nitefl  .StalC"  and  Canada.  Bv  L.  H. 
Bailey.    I'p.  34.    1900. 

Bulletin  No.  110.  Proceedings  of  (he  Sixth  Annual  Meetiiipof  the  Aineriean  .\ssoeiatioii  of  Farmers' 
Institute  Workers,  held  at  Buffalo,  N.  Y.,  September  IH  and  19,  1901.  Edited  bv  A.  C.  True,  D.J. 
Crosby,  and  G.  C.  Creelman.     Pp.  .'>•'>. 

Bulletin  No.  120.  ProeecdiuKs  of  the  Seventh  Annual  Meeting  of  the  American  Association  of 
Farmers'  Institute  Workers,  held  at  Washington,  D.  C,  June  '24-26.  190'2.  Edited  by  A.  C.  True 
and  D.  J.  Crosby  for  the  Office  of  Experiment  Stations,  and  G.  C.  Creelman  for  the  Association. 
Pp.  119. 

Bulletin  No.  13.5  (Revised).  Legislation  R<'lating  to  Farmers'  Institutes  in  the  United  Statex.  By 
.lohii  Hamilton.  Farmers'  Institute  Specialist.    Pp.  S.'y.    1905. 

Bulletin  No.  138.  ProceediiiKS  of  the  Eighth  Annual  Meeting  of  the  American  A.ssociation  of  Farmers' 
Institute  Workers,  held  at  Toronto,  Ontario,  June  'iS-'iC,  1903.  Edited  bv  W.  H.  Beal  for  the 
Office  of  Experiment  Stations,  and  G.  V.  Creelman  for  the  Association.     Pp.  119. 

Bulletin  No.  1.>1.  Proceedings  of  the  Ninth  .\nniuil  Meeting  of  the  .Vmerican  .\s.soeiation  of  Farmers 
Institute  Workers,  held  at  St.  Louis,  Mo.,  October  18-'J0,  ltK)4.  Edited  by  W.  H.  Beal  and  John 
Hamilton  for  the  Office  of  Experiment  Stations,  and  G.  C.^Creelman  for  the  Association.    Pp.91. 

Bulletin  No.  155.  Agricultural  Instruction  for  Adults  in  the  British  Empire.  By  John  Hamilton. 
Pp.  96.    1905. 

Bulletin  No.  16:1.  Agricultural  Instruction  for  Adults  in  Continental  Countries.  Bv  John  Hamilton. 
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LIHTl^R  01'  TRAXSMITTAL 


U.  S.  Department  of  Agriculture, 

Office  of  Kxi'eri.mext  Stations, 
Washington,  D.  C,  February  5,  1906. 
Sir:  I  have  the  honor  to  sulMuit  and  to  recommend  for  pubHcation 
as  Bulletin  166  of  tliis  Office,  a  Course  of  Instruction  in  Cheese  Mak- 
ing for  Movable  Schools  of  Agriculture,  prej^ared  by  L.  L.  Van  Slyke, 
chemist  of  the  New  York  State  Agricultural  P^xperiment  Station. 
The  intent  of  the  projected  series  of  courses  of  wliich  this  is  the  first  is, 
as  explained  by  the  Farmers'  Institute  Specialist  of  this  Office,  to  give 
more  extended  and  specific  instruction  in  agriculture  outside  of  regu- 
larly organized  schools  than  is  now  being  given  in  the  farmers'  insti- 
tutes of  the  country.  The  value  of  such  instruction  has  been  clearly 
demonstrated  in  many  foreign  countries  and  there  seems  to  be  a  real 
and  groNving  need  for  it  in  the  United  States,  especially  in  those  States 
where  farmers'  institutes  have  been  longest  in  operation. 

The  subject  of  cheese  making  has  been  reduced  to  relatively  satis- 
factory pedagogical  form,  and  it  is  therefore  hoped  that  the  course 
herewith  submitted  will  serve  to  indicate  what  may  be  done  in  the 
preparation  of  similar  courses  in  other  subjects,  many  of  which  will 
doubtless  have  a  ^^^der  application  in  this  kind  of  instruction. 
Respectfully, 

A.  C.  True, 

Director, 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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PREFATORY  NOTE. 


This  course  of  instruction  in  cheese  niakinj^  by  L.  L.  Van  Slyke, 
Ph.  D.,  chemist  of  the  New  York  State  A^ricuUural  Experiment  Sta- 
tion, Geneva,  N.  Y.,  is  the  first  of  a  series  upon  various  a^^ciicultural 
subjects  to  l)e  issued  by  the  Oilice  of  Experiment  Stations  for  use  by 
the  farmers'  institute  workers  in  g;ivini;  instruction  in  movable  schools 
of  agriculture.  The  need  for  more  extended  and  specific  instruction, 
outside  of  rcjj^ularly  organized  schools,  than  is  now  being  given  in  the 
farmers'  institutes  is  becoming  felt,  particularly  in  those  States  where 
the  institutes  have  been  longest  in  operation. 

The  course  in  cheese  making  consists  of  fourteen  lectures,  accompa- 
nied by  fourteen  distinct  practicums.  There  are  also  given  lists  of 
references  to  literature  of  the  subject,  as  well  as  of  books  intended  for 
a  library  for  general  use  by  the  students.  There  is  likewise  a  list  of 
apparatus  needed  in  giving  instruction,  together  with  the  price  of  each 
item. 

The  plan  consists  in  the  formation  of  classes  of  not  less  than  eight 
nor  more  than  fifteen  persons  who  are  interested  in  cheese  making, 
and  giving  them  daily  instruction  on  this  subject,  continuing  for  four- 
teen days,  one  lecture  each  day,  each  lecture  to  be  accompanied  by  a 
practicum  by  the  students  of  from  one  to  two  hours  under  the  super- 
vision of  the  lecturer.  The  lecturer  may  also  in  some  cases  visit 
students  at  their  homes  and  give  such  particular  assistance  and  advice 
for  the  making  of  cheese  as  may  be  best  adapted  to  their  individual 
circumstances  and  needs. 

The  equipment  of  class  rooms,  apparatus,  books  of  reference,  chem- 
icals, and  materials  (e.  g.,  milk  and  cream)  needed  in  instruction, 
together  with  other  incidental  expenses,  may  be  provided  for  by 
arrangement  between  the  students  in  each  locality  and  the  State  direc- 
tor of  farmers'  institutes.  The  latter  will,  however,  select  the 
instructor  or  instructors  and  provide  for  their  compensation,  as  far 
as  the  laws  relating  to  such  work  in  the  several  States  will  permit. 

All  arrangements  for  the  movable  schools  are  expected  to  be  made 
by  the  State  director  of  farmers'  institutes,  who  will  plan  for  such 
number  as  he  inaj  see  fit,  and  no  one  should  be  admitted  as  a  student 
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in  a  course  who  will  not  first  agree  in  writing  to  attend  every  session 
and  perform  all  of  the  duties  assigned. 

Through  the  instrumentality  of  these  schools  it  is  beheved  that 
large  numbers  of  the  young  men  and  women  who  take  advantage  of 
the  expert  teaching  thus  provided  will  receive  such  impressions  and 
acquire  such  facility  in  doing  the  things  taught  as  will  result  in  a 
greatly  improved  agricultural  practice. 

John  Hamilton, 
Fai'TTiers^  Institute  Specialist. 


COURSE  IX  CHEESE  MAKING  FOR  MOVABLE 
SCHOOLS  OF  AGRICULTURE. 


GENERAL  SUGGESTIONS  TO  TEACHERS. 

It  should  hardly  be  necessary  to  sa}'  that  no  one  should  attempt  to 
use  this  course  of  lectures  for  the  purpose  planned  unless  he  has  had 
extended,  j^ractical,  and  successful  experience  in  making  Cheddar 
cheese.  The  outlines  are  to  be  used  as  a  source  of  suggestions  rather 
than  as  a  rigid  system  to  be  followed  in  every  detail  in  just  the  order 
given.  The  successful  teacher  has  methods  and  ideas  of  his  owTi  for 
imj)arting  instruction  and  adjusts  other  systems  to  his  own,  selecting 
what  he  regards  as  most  useful;  but  at  the  same  time  he  must  always 
possess  an  open  mind,  ready  to  ap])rociate  and  utilize  new  suggestions 
and  so  more  or  less  constantly  modify  his  own  methods  in  the  line  of 
greater  efficiency. 

Some  may  think  it  wise  to  follow  the  course  in  detail  in  the  order 
given,  laying  a  thorough  foundation  before  taking  up  the  actual  details 
of  cheese  making.  Others  may  prefer  to  start  with  making  cheese, 
calling  attention  only  to  general  })()ints  and  from  day  to  day  repeating 
the  operation  of  cheese  making  with  greater  attention  to  minute 
details.  Whatever  the  order  of  handling  the  subject  may  be,  most  of 
the  material  embodied  in  the  lectures  should  be  utilized,  if  possible,  at 
some  time  during  the  course  of  instruction. 

The  ideal  conditions  for  carrying  on  such  instruction  are,  of  course, 
in  a  well-equipped  cheese  factory.  The  only  special  requirements  will 
be  small  vats  or  a  large  vat  divided  into  small  compartments,  so  that 
one  can  work  with  100  pounds  of  milk,  if  necessary.  For  learning  the 
manipulations  of  cheese  making,  skim  milk  will  answer  every  purpose 
and  avoid  the  risk  of  wasting  whole  milk. 

The  teacher  must  keep  in  mind  the  following  facts  in  imparting 
knowledge  to  students:  (1)  One  must  know  much  more  than  mere 
methods.  It  is  not  sufficient  for  the  teacher  or  the  student  to  know 
merely  how  to  make  cheese,  but  for  the  highest  success  it  is  quite  as 
important  to  know  as  well  the  reasons  for  every  step  of  the  methods. 
Try  always  to  inspire  your  students  with  the  questioning  spirit,  so  that 
they  will  constantly  be  asking  to  know  ' '  why. "     (2 )  One  must  acquire 
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the  habit  of  close  and  accurate  observation.  This  is  absolutely  essen- 
tial in  successful  cheese  niakino:,  where  much  depends  on  })eing  able  to 
observe  indications  which  completely  escape  any  ordinary,  untrained 
observer.  (3)  Students  must  be  taught  the  necessity  of  acquiring  the 
habit  of  making  a  careful,  accurate  record  of  all  observations.  Their 
notes  should  be  inspected  from  day  to  day  and  criticised  and  discussed. 
(4)  Students  must  be  taught  the  absolute  necessity  of  appreciating 
and  pa>ang  the  closest  attention  to  every  smallest  detail.  Cheese 
making  involves  many  details.  While  they  are  not  all  of  equal  impor- 
tance, each  must  receive  its  full  attention  in  its  proper  place.  One 
who  can  not  learn  to  appreciate  and  look  after  details  can  never  make 
a  successful  cheese  maker.  (5)  From  beginning  to  end  the  absolute 
importance  of  cleanliness  must  be  impressed  in  every  way  possible. 

Teachers  can  not  overestimate  the  necessity  of  making  each  student 
do  every  detail  of  work,  at  first  under  close  supervision,  but  gradually 
with  a  growing  degree  of  independence,  as  each  shows  an  increasing 
mastery  of  the  work. 

SYLLABUS  OF  A  COURSE  OF  LECTURES  ON  CHEESE  MAKING. 

FIRST  LECTURE. 
THE    COMPOSITION    OF    COW's    MILK. 


It  is  important  to  study  the  material  out  of  which  cheese  is  made  in 
order  to  understand  the  changes  that  take  place  and  the  reasons  for 
the  operations  performed.  Illustrate  (1)  by  action  of  rennet  upon  the 
milk  casein,  and  (2)  by  action  of  acid  upon  curd. 

1.  Constituents  of  milk. — The  most  abundant  constituents  of  milk 
are  (1)  water,  (2)  fat,  (3)  calcium  casein  (casein),  (4)  albumin,  (5)  milk 
sugar,  and  (6)  salts.  The  compounds  of  special  interest  in  cheese 
making  are  calcium  casein,  milk  fat,  milk  sugar,  salts,  and  galactase. 
'  2.  Calcium  casein. — Calcium  casein  (reference  No.  1,  p.  36),"  ordi- 
narily called  casein,  is  the  most  important  nitrogen-containing  com- 
pound or  proteid  contained  in  milk,  (1)  because  it  is  the  one  present 
in  largest  quantity  and  (2)  because  its  properties  make  possible  the 
conversion  of  milk  into  cheese.  Calcium  casein  is  a  prominent  con- 
stituent of  separator  slime,  being  gelatinous  in  appearance  (refer- 
ence No.  2,  p.  94).  It  exists  in  the  form  of  very  small,  solid,  jelly- 
like particles  in  suspension  and  not  in  solution. 

Composition  of  calcium  casein  and  casein. — Casein  contains  carbon, 
hydrogen,  oxygen,  nitrogen,  phosphorus,  and  sulphur.  Casein  as 
such  does  not  exist  in  milk,  but  only  in  combination  wdth  about  1.50 
per  cent  oi  calcium  oxid  (lime)  (reference  No.  1,  p.  11),  this  com- 
pound being  calcium  casein. 

oThe  references  in  these  lectures  are  to  the  list  given  in  the  appendix,  p.  GI. 


15 

Action  of  acids  on  calcium  casein. — Wlien  an  acid  is  added  to  milk, 
its  first  action  is  to  unite  with  certain  salts  of  the  milk  and  then  with 
the  calcium  of  calcium  casein,  forming;  a  precipitate  of  free  casein. 
On  further  addition  the  acid  unites  with  the  casein,  formino;  a  casein 
salt  of  the  acid  used,  as  in  the  case  of  sour  milk,  when  casein  lactate  is 
formed.  If  a  large  amount  of  acid  is  added  to  milk,  the  casein  is  first 
coagulated  and  then  dissolved,  as  in  the  case  of  the  Babcock  test. 

Action  of  alkalis  on  casein  compounds. — Alkalis,  like  ammonia,  caus- 
tic soda,  carbonate  of  soda,  etc.,  unite  with  casein  compounds,  forming 
compounds  soluble  in  water.  They  also  dissolve  casein  coagulated 
by  acids. 

Action  of  heat  on  casein  compounds. — Heat  alone  under  ordinary 
conditions,  even  at  the  boiling  point,  coagulates  calcium  casein  little, 
if  any.  The  skim  formed  on  the  surface  of  milk  heated  above  140°  F. 
contains  practically  all  the  constituents  of  milk  and  is  primarily  due 
to  the  presence  of  calcium  casein  and  not  to  albumin,  as  formerly 
supposed. 

Action  of  rennet  on  calcium  casein. — Coagulation  by  rennet  in  the 
presence  of  soluble  lime  salts  is  one  of  the  most  characteristic  prop- 
erties of  calcium  casein.  The  manufacture  of  cheese  from  milk 
depends  upon  this  property.  The  compound  or  curd  formed  by  treat- 
ing milk  with  rennet  is  called  calcium  paracasein,  but  does  not  differ 
much  from  calcium  casein  (reference  No.  1,  p.  30).  The  coagulation 
of  calcium  casein  by  rennet  is  entirely  different  from  that  produced 
by  acids  (reference  No.  1,  pp.  22  and  30).  The  properties  of  rennet 
and  the  conditions  that  affect  its  power  to  coagulate  calcium  casein 
will  be  considered  in  Lecture  6. 

3.  Milk  fat  or  butter  fat. — Milk  fat  is  a  mixture  of  several  different 
compounds,  chief  of  which  are  palmitin,  olein,  myristin,  and  butyrin. 
Each  of  these  compounds  contains  glycerin  united  with  an  acid  (ref- 
erence No.  3,  p.  13),  and  each  varies  in  its  properties  from  the  others 
(reference  No.  3,  p.  14).  Milk  fat  in  pure,  fresh  condition  is  a  soft 
whitish  to  yellowish  mass,  of  mild  taste  and  only  slight  odor.  It  melts 
easily  and  is  lighter  than  water.  Milk  fat  is  present  in  milk  in  the 
form  of  minute,  transparent  globules,  averaging  about  one  ten-thou- 
sandth of  an  inch  in  diameter  (reference  No.  3,  p.  14).  The  fat 
globules  are  not  surrounded  by  any  kind  of  special  covering  (reference 
No.  3,  p.  14),  but  are  simply  minute  particles  of  fat  floating  free  in. 
the  form  of  an  emulsion. 

The  amount  of  fat  in  milk  is  affected  by  many  conditions,  among 
which  are  individuality,  breed,  age,  stage  of  lactation,  time  of  milk- 
ing, and  so  forth  (reference  No.  3,  pp.  15-17).  The  direct  relation  of 
milk  fat  to  cheese  yield  will  be  considered  later. 

4.  Milk  sugar. — Milk  sugar  is  present  in  cow's  milk  in  solution.  Its 
importance  in  relation  to  cheese  making  is  due  to  the  readiness  with 
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which  it  is  converted  into  lactic  acid  by  various  orj^anisms.      (See  Lec- 
ture 6,  paragraph  1.)     Experiment — see  page  17. 

5.  Salts. — The  saUs  of  milk,  also  called  mineral  matter  or  ash,  are 
present  in  small  (piantities,  but  are  very  important.  The  relation  of 
the  lime  (calcium)  salts  to  cheese  making  will  be  pointed  out  later. 
(Lecture  9,  paragraph  3.) 

6.  Galactase. — (wSee  Lecture  6,  paragraph  5.) 

7.  Amounts  of  constituents  in  milk  of  representative  cliaracter. — (a) 
The  average  of  5,552  American  analyses  of  milk  compiled  by  the 
writer  is  as  follows:  Water  87.1  per  cent,  total  solids  12.9  percent, 
fat  3.9  per  cent,  calcium  casein  2.5  per  cent,  albumin  0.7  per  cent, 
sugar  5.1  per  cent,  and  ash  0.7  per  cent. 

(b)  Variation  in  composition  of  cheese-factory  milk  during  the  sea- 
son (May  to  October). 

In  the  following  table  are  given  the  lowest,  highest,  and  average 
results  for  the  composition  of  milk  during  the  cheese-factory  season: 

Vanations  in  composition  of  milk. 


Milk  constituents. 

Lowest. 

Highest. 

Average. 

Milk  constituents. 

Lowest. 

Highest. 

Average. 

Water 

Per  cent. 

86.61 

12.29 

3.70 

Per  cent. 

87.71 

13.39 

4.10 

Per  cent. 

87.38 

12.62 

3.73 

Casein 

Per  cent. 

2.19 

.58 

5.58 

Per  cent. 

2.66 

.88 

6.03 

Per  cent. 
2  41 

Total  solids 

Albumin 

.72 

Fat 

Sugar,  ash,  etc 

5  76 

EXPERIMENT    AND    PRACTICE    WORK,  FIRST    LECTURE. 

Time  required  for  experiments. — The  work  prescribed  in  these  experi- 
ments will  require  from  one  to  two  hours  of  continuous  work,  according 
to  the  facility  of  individual  s,tudents  in  performing  the  manipulations. 
As  indicated,  a  part  of  the  work  will  be  carried  over  until  the  day  fol- 
lowing for  final  observation. 

Apparatus  required. — (1)  Pipette  or  graduate  to  hold  10  cubic  centi- 
meters, (2)  teacup  or  glass  tumbler  or  test  tube  or  beaker,  (3)  common 
sal  soda,  (4)  whey,  and  (5)  microscope  and  accessories. 

1.  Action  of  acids  on  calciuin  casein  (casein)  of  milk. — To  10  cubic 
centimeters  of  sweet  milk  in  a  teacup  or  glass  add  100  cubic  centimeters 
of  water.  Warm  to  100°  F.  and  add  some  strong  vinegar  (impure 
dilute  acetic  acid)  drop  by  drop,"  shaking  or  stirring  vigorously.  Con- 
tinue to  add  vinegar  and  agitate  until  a  white,  solid  substance  sepa- 
rates. This  substance  is  casein  acetate,  formed  by  the  union  of  the 
acetic  acid  and  the  casein  of  the  milk,  and  it  is  insoluble  in  water. 
Pour  off  the  water  from  the  solid  white  substance  and  then  add  care- 
fully about  15  or  20  cubic  centimeters  of  sulphuric  acid  such  as  is  used 
in  Babcock  test.  What  happens  to  the  wliite  substance  (reference 
No.  l,p.  21)? 
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2.  Action  of  alkalis  on  casein  compounds. — Prepare  some  casein 
acetate,  as  described  in  preceding  experiment.  Dissolve  some  sal  soda 
in  water  and  add  some  of  this  solution  to  the  white,  solid  casein  ace- 
tate. Agitate.  The  casein  acetate  is  dissolved,  the  casein  combining 
with  sodium,  forming  sodium  caseate,  which  is  easily  soluble  in  water. 

3.  Preparation  of  mill-  sugar. — Take  a  pint  or  more  of  whey  and 
evaporate  it  to  about  one-eighth  of  its  original  bulk.  Let  it  stand 
until  the  next  day.  Impure  milk  sugar  separates  in  solid  form.  How 
does  it  compare  in  sweetness  with  cane  sugar?  Place  some  of  it  on  a 
stove  or  hot  iron.     What  is  the  odor  produced? 

4.  If  a  good  microscope  is  available,  place  one  drop  of  diluted  milk 
(1  part  of  milk  diluted  with  10  parts  of  water)' on  a  glass  sHdc,  put  a 
cover  glass  over  it  and  examine  with  different  magnifying  powers. 
Study  the  fat  globules,  noticing  their  variation  in  size.  Take  a  small 
piece  of  cheese  and  mix  it  very  completely  with  several  times  its  bulk 
of  warm  water.  Then  take  one  drop  of  this  water  extract  and  exam- 
ine it  under  the  microscope  for  fat  globules.  Examine  a  drop  of  undi- 
luted whey  and  of  skim  milk. 

5.  Melt  about  half  a  pound  of  butter  and  ])oui  it  into  a  glass  tum- 
bler. Let  it  stand  twenty-four  hours  at  60°  to  80°  F.  Notice  the 
separation  of  fat  from  the  brine.  Notice  the  granular  structure  of 
the  fat  and  the  fact  that  some  of  it  ap])ears  to  be  more  or  less  licjuid 
through  the  mass.  This  shows  that  butter  fat  contains  different  fat 
compounds. 

SECOND  LECTURE. 

THE  COMPOSITION  OF  COW's  MILK  IN  RELATION  TO  THE  MANUFACTURE 

OF    CHEESE. 

Only  withm  fifteen  years  has  there  been  a  thorough  study  of  the 
relations  of  milk  to  cheese.  The  whole  attention  was  formerly  given 
to  methods  of  cheese  making,  and  none  to  such  fundamental  questions 
as  the  relation  of  fat  and  casein  in  milk  to  yield  and  quality  of  cheese, 
the  character  and  extent  of  losses  of  milk  constituents  in  cheese  mak- 
ing, their  causes  and  remedies,  etc. 

1.  Yield  of  cheese  variable  witli  different  milks. — It  is  a  fact  of  com- 
mon experience  at  cheese  factories  that  the  amount  of  cheese  made 
from  100  pounds  of  milk  varies.  Provided  the  conditions  of  manufac- 
ture are  the  same,  such  differences  are  due  to  differences  in  the  com- 
position of  milk.  - 

2.  Yield  of  cheese  dependent  upon  certain  constituents  of  milk. — It  has 
been  shown  that  the  yield  of  cheese  depends  most  largely  upon  the 
two  milk  constituents, /ai  and  casein  (reference  No.  3,  p.  89). 

3.  Milk  solids  divided  into  two  classes. — We  may  divide  the  solids  of 
milk  into  two  general  classes:  (1)  Cheese-producing  and  (2)  whey-pro- 
ducing.   The  former  includes  fat  and.casein ;  the  latter  albumin,  suga  r , 
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and  soluble  ash.  This  division  is  not  strict ,  since  a  little  fat  and  casein 
go  into  whey  and  a  little  albumin  and  sugar  go  into  cheese.  Most  of 
the  water  of  milk  goes  into  whey  (reference  No.  3,  p.  91).  On  an 
average  49.5  per  cent  of  the  milk  solids  goes  into  whey  and  50.5  per 
cent  into  cheese. 

4.  Amounts  of  milk  fat  and  milJc  casein  in  different  milks. — Milk 
casein  varies  in  amount  in  different  milks,  but  not  as  much  as  fat  does. 
The  following  table  illustrates  the  relations  of  fat  and  milk  casein  in 
factory  milks: 


Fat  in 
milk. 

Milk 

oasein  in 

milk. 

Fat  in 
milk. 

Milk 

casein  in 

milk. 

Per  cent. 
3.00 
3.25 
3.50 
3.75 

Per  cent. 
2.10 
2.20 
2.30 
2.40 

Per  cent. 
4.00 

4.25 
4.50 

Per  cent. 
2.50 
2.60 
2.70 

In  general,  when  the  fat  in  milk  increases  one-fourth  of  1  per  cent 
the  milk  casein  increases  one-tenth  of  1  percent  (reference  No.  3, p.  89). 
Question :  If  a  normal  milk  contains  3  per  cent  of  casein,  how  much  fat 
should  it  contain? 

5.  Increase  of  cheese  yield  with  increase  of  fat  in  milk. — Fat  and 
casein  of  milk  produce  the  solid  portion  of  cheese.  When  fat  increases 
in  milk,  casein  increases  also.  Hence  milk  richer  in  fat  produces 
larger  yields  of  cheese  (reference  No.  3,  p.  90).  The  yield  of  cheese 
from  milk  varies  as  the  amount  of  fat  and  casein  in  milk  vary. 

Ratio  of  fat  in  milk  to  yidd  of  cheese. 


Fat  in 
milk. 

Cheese 
made 
from  100 
pounds 
of  milk. 

Fat  in 
milk. 

Cheese 

made 

from  100 

pounds 

of  milk. 

Per  cent. 
5.00 
3.25 
3.50 
3.75 

Pounds. 
8.55 
9.10 
9.60 
10.10 

Per  cent. 
4.00 
4.25 
4.50 

Pounds. 
10.65 
11.20 
11.70 

As  the  milk  grows  richer  in  fat  the  same  amount  of  milk  makes 
more  cheese.  Question :  How  much  cheese  should  be  made  from  nor- 
mal milk  containing  5  per  cent  of  fat?     5^?     6? 

6.  Calculation  of  cheese  yield  from  fat  in  milk. — In  average  factory 
milk  the  approximate  amount  of  green  cheese  from  100  pounds  of  milk 
can  be  found  by  multiplying  the  per  cent  of  fat  in  milk  by  2.7  (refer- 
ence No.  6,  p.  433) ;  the  amount  of  ripened  cheese  is  found  by  multi- 
plying by  2.6.     Examples  (see  p.  19). 

7.  Calculation  of  cheese  yield  from  fat  and  casein  in  milk. — A  very 
close  approximation  to  cheese  yield  from  any  given  milk  can  be  found 
when  the  amount  of  fat  and  of  casein  is  known.     Multiply  the  per 
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cent  of  fat  in  milk  hy  1.1  and  the  per  cent  of  casein  hy'IJ^;  add  the 
two  products  thus  obtained  (reference  No.  5,  ]>.  470). 

8.  Losses  of  milk  constituents  in  the  inanufacture  of  cheese. — In  100 
pounds  of  milk  about  S3  poimds  of  water  ^^o  into  whey  and  alonjjj  with 
it  most  of  the  albumin  and  suo:ar  and  soluble  ash.  The  losses  of  fat 
and  casein  require  special  consideration. 

(a)  Loss  of  fat. — The  amount  of  fat  lost  in  whey  in  cheese  making 
varies  from  0.20  to  0.50  and  averages  0.88  ])()uiul  of  fat  for  100  pounds 
of  milk.  The  amount  of  fat  lost  is  practically  independent  of  the 
amount  of  fat  in  milk,  as  shovv^i  by  the  following  table  (reference 
No.  7,  p.  214): 


Fat  in  100 

pounds  of 

milk. 

Fat  lost  in 
whey  for 

100  pounds 
of  milk. 

Fat  in 
milk  lost 
in  whey. 

Fat  in  100 

pounds  of 

milk. 

Fat  lost  in 
whey  for 

100  poiuids 
of  milk. 

Fat  in 
milk  lost 
in  whey. 

Poundx. 
3.0  to  3. 5 
3.5  to  4.0 
4.0  to  4.5 

Pound. 

0.32 

.33 

.32 

Per  cent. 
9.55 
8.33 
7.70 

Pounds. 
4.5  to  5.0 
5.0  to  5.25 

Pound. 

0.28 

.31 

Per  cent. 
5.90 
6.00 

Examples  under  paragraph  6,  page  18: 

(1)  How  much  green  cheese  can  be  made  from  22,433  pounds  of 
milk  containing  4  per  cent  of  fat?     How  much  ripened  cheese? 

(2)  If  a  cheese  maker  should  make  from  1,000  pounds  of  normal 
milk,  testing  3i  per  cent  of  fat,  75  pounds  of  cheese,  how  much  cheese 
per  pound  of  milk  fat  would  there  be?  How  would  you  account  for 
such  a  yield  of  cheese  ? 

Example  under  j)aragraph  7,  page  18: 

A  sample  of  milk  contains  4  per  cent  of  fat  and  2  A  per  cent  of 
casein.  How  much  green  cheese  should  be  made  from  1,000  pounds 
of  such  milk? 

Example  under  paragraph  8,  above: 

(1)  A  cheese  maker  makes  into  cheese  10,000  pounds  of  milk  con- 
taining 3.7  per  cent  of  fat.  He  produces  1,000  pounds  of  cheese  con- 
taining 35  per  cent  of  fat.  (a)  How  many  pounds  of  fat  have  been 
lost?  (b)  How  much  fat  per  100  pounds  of  milk?  (c)  What  per- 
centage of  fat  in  the  milk  is  lost  ? 

The  old  belief  that  all  fat  in  milk  over  3.5  per  cent  is  inevitably  lost 
in  cheese  making  is  fully  disproved.  The  loss  of  fat  in  cheese  making 
occurs  mechanically.  The  fat  globules  on  the  cut  surfaces  of  the  curd 
are  disengaged  from  these  free  surfaces  and  go  into  the  whey.  Fol- 
lowing are  some  of  the  conditions  that  increase  loss  of  fat  in  cheese 
making:  (1)  Any  condition  that  interferes  with  complete  coagulation 
by  rennet,  such  as  dilution  with  water,  presence  of  preservatives  like 
salt,  formalin,  etc.  (2)  Abnormal  composition  of  milk,  in  which  the 
casein  is  abnormally  low  in  comparison  with  fat.  (3)  Jarring  or 
stirring  milk  after  rennet  coagulation  has  commenced  and  before  it  is 
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completed.  (4)  Cutting;  curd  where  too  soft.  (5)  Violent,  careless, 
and  rapid  motions  of  knife  in  cutting  curd.  (6)  Heating  curd  too 
rapidly  or  to  too  high  temperature.  (7)  Piling  curd  too  nuich. 
(8)  Putting  curd  to  press  too  warm.  (9)  Too  rapid  application  of 
pressure  in  hoop.  (10)  Fermentations  that  produce  floating  curds 
or  excessive  acidity  or  that  dissolve  any  casern.  Experiments  bearing 
on  these  points  will  be  given  later  in  their  appropriate  connection. 

(6)  Loss  of  casein  in  cheese  making. — The  casein  lost  in  cheese  mak- 
ing is  lost  mostly  in  the  form  of  fine  particles  of  coagulated  paracasein, 
which  pass  through  the  strainer  when  the  whey  is  removed  from  the 
curd.  This  loss  is  not  entirely  avoidable,  but  is  made  greater  by  care- 
lessness or  violence  in  cutting  curd  and  in  subsequent  handling,  by 
agitation  while  drawing  off  whey,  and  by  imperfect  strainers.  Any 
condition  that  interferes  with  the  complete  coagulation  of  the  milk 
casein  by  rennet  causes  loss  of  casein.  The  average  loss  of  casein  in 
cheese  making  is  0.10  to  0.15  pound  for  100  pounds  of  milk  (reference 
No.  3,  p.  92). 

9.  Distribution  of  milk  constituents  of  100  pounds  of  nnilk  in  whey 
and  cheese. — The  following  table  illustrates  what  becomes  of  the  con- 
stituents of  milk  in  the  operation  of  cheese  making : 


Water. 

Milk 
solids. 

Fat. 

Casein. 

Albumin. 

Sugar, 

ash,  and 

acid. 

Milk 

Pounds. 

100.00 

89.35 

10.65 

Pounds. 

87.00 

83.00 

4.00 

Pounds. 
13.00 
6.35 
6.65 

Pounds. 

4.00 

.30 

3.70 

Pounds. 

2.  .50 

.10 

2.40 

Pound. 

0.75 

.70 

.05 

Pounds. 

5. 75 

Whey 

5.25 

Cheese  . .        

.50 

10.  The  relation  of  composition  of  milk  to  composition  of  cheese  in 
the  case  of  nx)rmal  milk. — Milk  rich  in  fat  as  compared  with  milk  poor 
in  fat  produces  cheese  containing  more  fat  in  proportion  to  water  and 
paracasein  compounds.  The  composition  of  cheese  depends  on  the 
composition  of  milk,  provided  the  cheese  making  is  normally  done. 
The  following  table  illustrates  these  statements  in  the  case  of  freshly 
made  cheese : 


Fat  in 
milk. 

Water  in 
cheese. 

Fat  in 
cheese. 

Paracasein 
compounds 
in  cheese. 

Fat  in 
milk. 

Water  in 
cheese. 

Fat  in 
cheese. 

Paracasein 

compounds 

in  cheese. 

Per  cent. 
3.00 
3.25 
3.50 
3.75 

Per  cent. 
39.4 
39.0 
.38.1 
37.5 

Per  cent. 
32.2 
32.9 
33.9 
34.7 

Per  cent. 
23.4 
23.1 
23.0 
22.8 

Per  cent.  Per  cent. 
4.00            37.3 
4. 25             37. 0 
4.50            36.5 

Per  cent. 
35.2 
35.7 
36.3 

Per  cent. 
22.5 
22.3 
22.2 

11.  The  relation  of  composition  of  milk  to  composition  of  cheese  in 
the  case  of  skimmed  milk. — The  removal  of  fat  from  milk  reduces  the 
amount  of  fat  in  relation  to  casein,  since  only  a  little  casein  is  removed 
with  fat.     The  effect  of  skimming  milk  is  illustrated  in  the  case  of  milk 
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containino;  normally  4  per  cent  of  fat  and  2.50  per  cent  of  casein  (ref- 
erence No.  A,  p.  94). 


i'ounds  of 

fat 

removed 

from  100 

pounds  of 

milk. 


Pounds  of 

fat  left  in 

100  pounds 

oi  milk. 


Pounds  of 

casein  in 

milk. 


Pounds  of 

casein  for 

1  pound  of 

fat. 


Ni)rnial  iiiilk.. 
Skimiiifd  milk 

Do 

Do 

Do 

Do 

Do 

Do 

Do 


0.00 
..50 
1.00 
1..50 
2.00 
2.50 
3.00 
3.50 
4.00 


4.00 
3.  .50 
3.00 
2.50 
2.00 
1.50 
1.00 
.50 
.00 


2.50 
2.50 
2.  .50 
2.50 
2.50 
2.50 
2.50 
2.50 
2.50 


0.63 

.71 

.83 

1.00 

1.25 

1.67 

2.50 

5.00 

.00 


The  fij^iiros  below  jj^ive  the  ])ractical  composition  of  green  cheese 
made  Irom  normal  and  skim  milks: 


Pounds  of 

fat 
.  removed 
;  from  100 
'  pounds  of 
{      milk. 


Pounds 
of  fat 
left  in 

100 
pounds 
of  milk. 


Per  cent 

of  fat 
in  cheese, 


Per  cent 
of  water 
in  cheese. 


Per  cent 
of  para- 
casein 
com- 
pounds 
in  cheese. 


Normal  milk  and  cheese 0. 00 

Skim  milk  and  cheese i  1-00 

Do 2.50 

Do 3.50 


4.00 

3.00 

1.50 

.50 


37.3 

31.4 

19.0 

7.3 


35.2 
37.4 
44.4 
50.7 


22.5 
26.2 
31.6 
37.0 


12.  The  relation  of  composition  of  milk  to  composition  of  cheese  in  the 
case  of  milk  containing  added  cream. — Addition  of  cream  to  normal 
milk  produces  upon  cheese  the  opposite  effect  from  skimming — that  is, 
increases  the  proportion  of  fat  in  cheese  in  relation  to  water  and  para- 
casein compounds  (reference  No.  3,  p.  94). 

13.  Standard  of  composition  for  whole-milk  cheese. — Cheese  properly 
made  from  normal  milk  rarely,  if  ever,  contains  less  than  32  per  cent  of 
fat.  Of  the  total  solids  in  cheese  (fat,  paracasein  compounds,  and 
ash)  not  less  than  50  per  cent  should  be  fat  (reference  No.  3,  p.  95). 

14.  Composition  of  whey. — The  composition  of  whey  varies  accord- 
ing to  the  composition  of  the  milk  from  which  it  comes  and  also  accord- 
ing to  conditions  of  cheese  making.  The  following  table  illustrates 
extreme  variations  in  cheese-factory  whey: 


Average. 

Highest. 

Lowest. 

Average. 

Highest. 

Lowest. 

Per  cent. 

93.04 

6.96 

.36 

.10 

Per  cent. 

93.57 

7.52 

.55 

.15 

Per  cent. 

92.48 

6.43 

.23 

.05 

Albumin 

Per  cent. 

0.72 

4.00 

.20 

Per  cent. 

0.90 

4.50 

.  25 

Per  cent. 
0.45 

Sugar 

3.50 

Fat '.'. 

Lactic  acid 

.16 

f  "asein 

The  amount  of  lactic  acid  in  whey  varies  greatly,  according  to  the 
time  the  determination  of  acidity  is  made.     The  acidity  of  whey  when 
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just  removed  from  curd  may  vary  from  0.10  to  0.15,  and  this  will 
increase  up  to  the  end  of  the  cheese-making  process.  Fresh  whey 
shows  less  acid  than  the  milk  from  wliich  it  conies,  because  the  whey 
does  not  contain  the  calcium,  casein  of  the  milk,  this  compound  by 
itself  showing  an  apparent  acidity  of  0.08  or  0.09  per  cent. 

15.   Composition  of  cheese, — The  following  figures  give  the  average 
composition  of  cheese  when  green  and  when  ripened : 


Water 
Solids. 
Fat... 


In  green 
cheese. 


Per  cent. 
36.  80 
63.20 
33.75 


In 
ripened 
cheese. 


Per  cent. 
31.75 
68.25 
36.75 


Paracasein,  etc. 
Ash,  acid,  etc.. 


In  green 
cheese. 


Per  cent. 

23.75 

5.70 


In 
ripened 
cheese. 


Per  cent. 

25.50 

6.00 


16.  The  value  of  cheese  as  food. — Cheese  is  one  of  our  most  concen- 
trated and  cheapest  forms  of  food  and  furnishes  a  large  amount  of 
protein  (reference  No.  3,  p.  98). 


EXPERIMENT    AND    PRACTICE    WORK,  SECOND    LECTURE. 

Time  required  for  experiments. — The  actual  work  required  in  getting 
the  experiments  started  may  not  occupy  more  than  half  an  hour,  if 
one  determines  solids  in  only  one  sample  of  milk  and  whey,  but  the 
work  can  not  be  completed  until  three  or  four  hours  later,  when  evap- 
oration is  complete.  It  will  be  well  to  make  several  different  deter- 
minations either  on  the  same  or  on  different  samples. 

Apparatus  required. — (1)  Testing  scale  with  set  of  metric  weights 
weighing  to  10  milligrams.  (2)  Small,  flat-bottomed  evaporating 
dishes  2^  or  3  inches  in  diameter.  Small,  granite-iron  or  tin  dishes 
will  answer.  (3)  An  arrangement  for  heating  these  dishes  directly 
over  boiling  water  or  live  steam.  A  pail  could  be  used  provided  with 
a  close-fitting  cover,  in  which  are  cut  holes  nearly  as  large  in  diameter 
as  the  small  evaporating  dishes  used. 

1.  Approximate  determination  of  milk  solids. — Weigh  a  small 
granite-iron  or  bright  tin  basin,  run  in  10  cubic  centimeters  of  milk 
and  weigh  again.  (Weigh  to  within  10  milligrams.)  Then  heat  the 
dish  over  live  steam  or  boiling  water  for  three  or  four  hours.  After 
wiping  dry  and  cooling  weigh  again.  Subtract  the  weight  of  the  dish 
from  the  last  weight,  which  gives  weight  of  dried  milk  or  milk  solids. 
Divide  this  by  weight  of  milk  used.  The  result  is  the  per  cent  of 
solids  in  milk.  While  the  appliances  used  will  not  give  accurate 
results,  it  is  desirable  to  go  through  the  work  to  know  something  of 
the  method  of  determining  solids. 
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ILLUSTRATION. 

Grams. 

Weight  of  dish 101.  55 

Weight  of  milk  and  dish 111.  25 

Weight  of  milk  used 10.  30 

Weight  of  dish  and  dried  milk  (solids) 102.  85 

Weight  of  dish  and  solids  less  weight  of  dish 102.  85—101.  55=1.  30 

Hence,  10.  3  grams  of  milk  contain  1.  3  grams  of  solids. 
1.  3-5-10.  3=12.  62  per  cent  of  .solids  in  milk. 

2.  Determination  of  whey  solids. — Follow  instructions  given  under 
preceding  experiment,  using,  if  possible,  whey  produced  by  same  lot  of 
milk  used  above. 

ILLUSTRATION. 

Grams. 

Weight  of  dish 101.  55 

Weight  of  whey  and  dish 111.  83 

Weight  of  whey  used 10.  28 

Weight  of  dish  and  dried  whey  (solids) 102.  20 

Weight  of  dish  and  solids  less  weight  of  dish 102.  20—101.  55=0.  65 

0.  65-f-lO.  28=6.  32  per  cent  of  solids  in  whey. 

3.  To  determine  per  cent  of  cheese  solids  in  milk. — Subtract  per  cent 
of  whey  solids  from  per  cent  of  milk  solids. 

ILLUSTRATION. 

Per  cent. 

Milk  solids 12.  62 

Whey  solids 6.  32 

Cheese  solids 6. 30 

THIBD  USCTTJRE. 
CARE    OF    MILK    TO    BE    USED    IN    CHEESE    MAKING. 

1.  Necessity  of  clean  milk. — One  of  the  fundamental  conditions  of 
successful  cheese  making  is  clean  milk.  Milk  may  appear  to  be  in  good 
condition  when  being  made  into  cheese,  but  may  contain  organisms 
that  develop  later  in  and  spoil  the  cheese. 

2.  Sources  of  contamination. — Assuming  that  milk  is  in  every  way 
normal  as  it  leaves  the  udder  of  the  cow,  it  may  later  become  unfit  for 
cheese  making  by  the  presence  of  bad  odors  and  tastes,  resulting  from 
(1)  food  eaten,  (2)  flavors  absorbed,  and  (3)  bacterial  infection.  Other 
conditions  apart  from  bad  flavors,  such  as  souring,  make  milk  unfit 
for  Cheddar  cheese  making. 

3.  Flavors  from  foods  eaten. — Certain  foods  that  have  strong  taste 
and  odor  impart  to  milk  their  characteristic  flavors.  Most  common 
among  these  are  onions,  garlic,  turnips,  cabbages,  ragweed,  etc.  (ref- 
erences No.  3,  p.  25;  No.  8,  p.  13,  and  No.  9,  p.  61). 

4.  Absorption  of  flavors  by  milk. — Milk,  particularly  if  warm,  absorbs 
odors  present  in  the  surrounding  air.  The  most  common  sources  of 
such  odors  are  the  manure  in  unclean  stables  and  any  strongly  fla- 
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vored  food  present  in  the  stable  during  milking,  such  as  silage  (refer- 
ences No.  3,  p.  25;  No.  8,  p.  13,  and  No.  10,  p.  104). 

5.  Injurious  flavors  from  bacterial  infection. — The  most  common 
source  of  milk  contamination  is  from  bacteria.  These  get  into  the 
milk  ducts  of  the  udder  and  contaminate  the  first  milk  drawn  (ref- 
erences No.  9,  p.  36,  and  No.  11,  p.  39).  After  the  milk  is  drawn  bac- 
teria get  into  it  (1)  from  the  cow  (references  No.  9,  p.  44,  and  No.  11, 
p.  41);  (2)  from  the  air  (references  No.  9,  p.  43,  and  No.  11 ,  p.  45); 
(3)  from  the  milk  vessels  (references  No.  9,  p.  44,  and  No.  11 ,  p.  34), 
and  (4)  from  the  milkers  (references  No.  3,  p.  24;  No.  9,  p.  44,  and 
No.  11,  p.  41). 

6.  Characteristics  of  hacteria. — Bacteria  are  very  small,  colorless 
plants,  invisible  to  the  unaided  eye.  They  are  extremely  numerous 
and  widely  cUstributed  in  soil,  air,  and  water.  In  shape  they  are 
spherical,  rod-shaped,  and  spiral  (references  No.  9,  p.  20,  and 
No.  11,  p.  2).  They  multiply  by  simple  division  ^\ath  great  rapidity 
(references  No.  9,  p.  26,  and  No.  11,  p.  4).  Bacteria  require  as 
food  compounds  containing  nitrogen,  carbon,  hydrogen,  oxygen,  and 
inorganic  matter  (references  No.  9,  p.  28,  and  No.  11,  p.  7).  The 
sugar,  casein,  and  albumin  in  milk  and  its  products  furnish  avail- 
able food  for  bacteria.  Bacteria  grow  only  within  certain  ranges  of 
temperature,  the  most  favorable  temperatures  being  between  80°  and 
95°  F.  for  those  common  in  milk  (references  No.  9,  p.  29,  and  No. 
11,  p.  8).  All  bacteria  are  destroyed  at  the  temperature  of  boiling 
water  (reference  No.  9,  p.  29)  and  by  many  chemical  substances  called 
antiseptics  (reference  No.  11,  p.  18).  Bacteria  are  always  associated 
with  filth,  absence  of  sunlight,  and  impure  air. 

7.  Obtaining  clean  milk. — Milk  produced  for  use  in  cheese  making 
should  be  kept  fairly  free  from  bacteria,  and  the  rapid  growth  of 
those  in  the  milk  should  be  retarded.  The  number  of  bacteria  in 
milk  can  be  largely' reduced  by  the  following  precautions:  (1)  Every 
condition  in  and  about  the  stable  should  be  regulated  with  reference 
to  an  abundant  supply  of  pure  air,  a  direct  exposure  to  sunlight,  and 
the  absence  of  dust  or  any  form  of  dirt.  No  manure  or  stagnant 
water  should  be  near  the  barn.  The  barnyard  should  be  distant 
from  the  milking  stall  (reference  No.  9,  p.  48).  (2)  Keep  the  body 
of  the  cow  as  free  as  possible  from  every  form  of  dirt,  dust,  and 
loose  hairs  (reference  No.  9,  p.  47).  (3)  Before  milking,  the  cow's 
udder  should  be  properly  cleaned  and  the  milker  should  have  clean 
hands  and  clothing  (reference  No.  9,  p.  44).  (4)  The  milk  vessels 
must  be  kept  bacteriologically  clean  (reference  No.  9,  p.  44).  The 
water  used  in  washing  vessels  should  be  free  from  unhealthful  con- 
taminations (reference  No.  9,  p.  51).  (5)  Milk  pails  should  be 
used  olTering  the  least  exposure  of  surface  of  milk  (reference  No.  9, 
p.  52).     (6)  After  milking  a  pailful  remove  the  milk  from  the  barn 
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to  a  (loan  dry  room,  strain  carefully,  and  c-ool  to  iM)°  ¥.,  if  possible,  to 
prevent  too  rapid  growth  of  bacteria.  The  aeration  of  milk  before 
cooling  should  be  done,  if  at  all,  only  in  air  comparatively  free  from 
bacteria  and  never  in  the  stable  (reference  No.  9,  p.  55).  After  the 
milk  has  })een  cooled  to  60°  F.  it  should  be  covered  to  prevent  evap- 
oration and  consetjuent  thickening  of  layer  of  cream  (reference  No. 
8,  p.  17). 

8.  Cleanliness  in  cheese  factory. — Cleanliness  in  a  cheese  factory  is 
just  as  important  as  in  the  barn.  Good  milk  can  not  be  made  into  good 
cheese  in  a  dirty  factory.  The  inside  and  outside  of  weighing  can, 
cheese  vats,  etc.,  nmst  be  kept  strictly  clean.  The  floors  must  be 
scrubbed  thoroughly  (reference  No.  8,  p.  19).  Sal  soda  is  in  many 
cases  a  cheap  substitute  for  soap,  not  only  dissolving  grease,  but 
neutralizing  acids  and  loosening  dirt.  Everything  possible  must  be 
done  to  prevent  any  accumulation  of  dirt  in  corners.  All  cloth  mate- 
rials used  must  be  thoroughly  boiled  at  frequent  intervals.  All  drains 
should  be  kept  disinfected  (reference  No.  8,  p.  20). 

EXPERIMENT    AND    PRACTICE    WORK,  THIRD    LECTURE. 

Tim.e  required  for  experiments. — Four  hours  at  least  mil  probably  be 
required  to  get  the  work  started  and  much  more  will  be  needed  to 
become  at  all  skillful. 

Apparatus  required. — (1)  1  cubic  centimeter  pipettes  inclosed  in 
glass  tubes  for  sterilizing;  (2)  small  flasks  marked  to  hold  99  cubic 
centimeters;  (3)  small  homeopathic  vials,  some  marked  to  hold  19  and 
some  5  cubic  centimeters;  (4)  absorbent  cotton;  (5)  peptone-agar  cul- 
ture medium;  (6)  Petri  dishes,  and  (7)  test  tubes. 

1.  General  outline  of  method  used  in  determining  the  number  of  germs 
in  milk. — The  method  of  finding  out  how  many  bacteria  are  present  in 
milk  is  based  upon  placing  a  small  amount  of  milk  upon  a  sterile  sub- 
stance which  mil  enable  the  bacteria  to  grow.  After  24  to  36  hours 
small  spots  appear  and  their  number  is  greater  or  less  according  to  the 
number  of  bacteria  in  the  milk  (references  No.  9,  pp.  251-266,  and 
No.  11,  p.  32). 

2.  Sterilizing  milk. — Determine  the  acidity  of  some  milk  and  put 
some  in  a  half  dozen  test  tubes  and  plug  the  tubes  with  absorbent 
cotton.  Then  place  in  boiling  water  thirty  minutes.  Let  them  stand 
at  room  temperature.  At  the  end  of  four  days  determine  the  degree 
of  acidity  in  tube  No.  1 ;  at  the  end  of  eight  days  determine  the  acidity 
in  No.  2,  and  continue  examining  at  intervals  of  four  days  until  all 
have  been  examined.  Do  not  remove  the  cotton  plug  from  any  tube 
until  you  are  ready  to  examine  at  once. 

Sterilize  a  portion  of  some  milk  and  then  allow  sterilized  and  unster- 
ilized  portions  to  stand  uncovered  at  room  teinperature.     Examine 
each  day  and  notice  when  each  coagulates. 
25300— No.  166—06 i 
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3.  Showing  relative  number  of  bacteria  in  different  millcs. — (Refer- 
ence No.  9,  p.  252,  etc.) 

(a)  vSterilize  all  apparatus  used  in  an  oven  at  a  temperature  of  8()()° 
to  350°  F.  for  an  hour. 

(b)  Culture  medium  had  better  be  prepared  in  advance  by  some  one 
familiar  with  methods  (reference  No.  9,  pp.  253-257),  as  it  will  hardly 
be  practicable  for  each  student  to  acquire  proper  training  in  the  short 
time  allowed  for  the  work. 

(c)  Put  some  water  in  the  flasks  marked  to  hold  99  cubic  centi- 
meters, sterilize  by  steaming  two  hours,  and  cool.  Then  to  this  add  1 
cubic  centimeter  of  the  milk  to  be  examined  and  shake  thoroughly 
(reference  No.  9,  p.  258). 

(d)  Melt  the  agar  culture  contained  ready  for  use  in  a  test  tube  by 
placing  the  tube  in  warm  water.  Then  add  1  cubic  centimeter  of  the 
diluted  milk  to  the  agar  culture  in  the  test  tube,  shake  thoroughly,  but 
gently.  Then  pour  the  contents  into  a  Petri  dish  (reference  No.  9, 
pp.  258,  259),  put  cover  on  dish,  and  set  aside  at  a  temperature  of  70° 
to  80°  F. 

(e)  Examine  Petri  dishes  containing  milk  and  agar  culture  daily  for 
four  or  five  days.     Notice  the  number  of  spots  (reference  No.  9,  p.  260) . 

4.  Exannine  in  the  manner  indicated  above  milk  obtamed  in  the  fol- 
lowing manner:  (1)  Milk  from  an  uncleaned  cow  kept  in  a  dirty,  dusty 
stable,  and  (2)  milk  from  a  cow  carefully  cleaned  before  milking  and 
milked  in  a  clean  place  free  from  dust. 

FOURTH  LECTURE. 

THE  USE  OF  THE   BABCOCK  METHOD  OF  TESTING  MILK  IN  CONNECTION 
WITH    THE    MAKING    OF    CHEESE. 

1.  What  the  Babcoclc  test  is. — The  Babcock  test  is  a  method  for 
determining  the  amount  of  fat  in  milk  and  its  products.  The  test  is 
based  on  the  action  of  strong  sulphuric  acid  upon  the  solids  of  milk 
other  than  fat,  by  which  the  milk  fat  is  released  from  the  restrainmg 
influence  of  the  other  compounds  and  so  is  free  to  collect  in  one  sepa- 
rate mass,  centrifugal  force  being  employed  to  complete  the  separation. 

2.  Advantages  of  test. — The  Babcock  test  possesses  the  following 
advantages:  (1)  Inexpensiveness,  (2)  accuracy,  (3)  rapidit}^,  (4)  ease 
and  simplicity,  (5)  direct  results,  (6)  applicable  at  once  to  many 
samples,  (7)  results  easily  confirmed,  and  (8)  applicable  not  only  to 
milk,  but  to  products  (reference  No.  3,  p.  100). 

3.  Disadvantages  of  test. — (1)  Acid  used  is  dangerous  to  handle  and 
so  requires  caution,  (2)  strength  of  acid  must  be  examined  and  kept 
uniform,  (3)  speed  of  centrifugal  must  be  properly  regulated,  (4)  tem- 
perature of  milk  must  be  under  control,  (5)  graduated  glassware  may 
be  incorrect,  and  (6)  every  detail  must  be  carefully  performed 
(reference  No.  3,  p.  101). 
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4.  Opportunities  for  use  in  cheese  making. — The  Babcoek  test  finds 
occasion  for  use  in  cheese  making;  as  follows:  (1)  Testing  milk  of  indi- 
vidual i^atrons  when  the  dividends  are  made  on  the  basis  of  the  milk 
fat,  (2)  testin«:  milk  to  ascertain  if  it  has  been  seriously  skimmed,  (3) 
testint;  milk  to  use  fat  as  a  basis  for  estimatin":  yield  of  cheese  and 
refjulatinj;  amount  of  salt  used,  (4)  testing;  whey  and  press  drippin{2;s 
to  ascertain  if  fat  loss  is  excessive,  and  (5)  testin<ij  cheese  for  amount 
of  fat. 

5.  Api^aratus  and  materials  used  in  testing  milk. — The  following:  list 
includes  the  apparatus  and  materials  used  in  testing;  milk:  (1)  Test 
bottles,  graduated  from  0  to  10  per  cent,  so  that  each  division  repre- 
sents two-tenths  of  1  per  cent  when  17.5  cubic  centimeters  (18  grams) 
of  milk  are  used;  (2)  pipette  for  measuring  milk,  holding  17.6  cubic 
centimeters  to  mark;  (3)  measure  for  acid,  holding  17.5  cubic  centi- 
meters to  mark;  (4)  centrifugal  machine,  having  a  wheel  12  to  20 
inches  in  diameter,  easily  capable  of  being  run  at  a  speed  of  700  to 
1,200  revolutions  a  minute,  and  (5)  commercial  sulphuric  acid  having 
a  specific  gravity  above  1.82  and  below  1.83,  preferably  just  1.825. 
[The  lecturer  should  have  all  the  apparatus  and  materials  at  hand  and 
explain  each  in  full  detail.]  (Reference  No.  3,  p.  101,  or  No.  12, 
pp.  34-54.) 

6.  Sampling  milk  for  testing. — Milk  that  has  soured  and  thickened  or 
on  the  surface  of  which  cream  has  risen  and  dried  somewhat,  or  milk 
the  fat  of  wliich  has  partially  churned,  is  difficult  to  sample;  but  these 
difficulties  should  not  be  common  in  cheese-factory  work.  The  sam- 
])les  to  be  tested  must  be  thoroughly  mixed  (reference  No.  3,  p.  103, 
or  No.  12,  p.  26). 

7.  Composite  samples. — In  order  to  avoid  testing  milk  daily,  com- 
posite samples  may  be  prepared  and  tested  for  a  week  or  ten  days. 
Much  care  should  be  used  in  preparing  and  keeping  composite  samples 
(reference  No.  3,  p.  110,  or  No.  12,  p^  134).  For  use  of  milk  thief  in 
taking  composite  samples,  see  reference  No.  8,  p.  29. 

8.  Performing  test. — Following  are  the  steps  to  be  followed  in  testing 
milk:  (1)  Running  sample  of  milk  into  test  bottle  (reference  No.  3, 
p.  104,  or  No.  12,  p.  28).  (2)  Adding  acid  to  milk  in  test  bottle  (refer- 
ence No.  3,  p.  104,  or  No.  12,  p.  28).  (3)  Mixing  milk  and  acid 
(reference  No.  3,  p.  105,  or  No.  12,  p.  30).  (4)  Whirling  test  bottles 
and  addmg  water  (reference  No.  3,  p.  105,  or  No.  12,  p.  31).  (5) 
Measuring  fat  (reference  No.  3,  p.  106,  or  No.  12,  p.  32).  [The  lecturer 
should  perform  and  explain  every  operation  in  detail,  making  clear 
the  reasons  for  each  step.  He  should  then  require  each  student  to  go 
through  and  explain  each  detail  until  an  independent  degree  of  skill 
has  been  attained.] 

9.  Testing  whey  hy  Babcoek  method. — The  test  is  conducted  in  the 
usual  way,  but  special  bottles  having  small  necks  should  be  used 
(reference  No.  3,  p.  108,  or  No.  12,  p.  74). 
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10.  Determining  fat  in  cheese  by  Babcock  method. — The  method  is 
less  satisfactory,  owing  to  difficulty  of  sampling  cheese.  It  is  neces- 
sary to  weigh  the  cheese,  using  about  5  grams.  Then  add  15  cubic 
centimeters  of  hot  water  and  shake  to  an  emulsion.  Then  add  acid 
and  proceed  as  before.  The  per  cent  of  fat  read  on  bottle  must  be 
multiplied  by  18  and  divided  by  the  number  of  grams  of  cheese  used 
(reference  No.  3,  p.  109,  or  No.  12,  p.  77). 

EXPERIMENT    AND    PRACTICE    WORK,  FOURTH    LECTURE. 

Time  required. — One's  first  test  can  probably  be  made  in  twenty 
minutes,  but  the  details  should  be  often  repeated  so  that  one  can 
acquire  rapidity  and  accuracy.  It  would  be  well  to  devote  two  hours 
the  first  day  to  the  test  and  then  use  the  test  afterwards  every  day  as 
opportunity  offers. 

Apparatus  and  materials  required. — See  paragraph  5,  preceding. 
In  addition,  1  "  N-H"  milk-bottle  tester. 

1.  Use  of  pipette. — Practice  drawing  milk  into  pipette  and  bringing 
to  mark  until  it  can  be  done  quickly  and  accurately  (reference  No. 
12,  p.  27). 

2.  Running  milk  into  test  bottle  from  pipette. — After  filling  pipette 
properly  run  milk  into  test  bottle,  so  that  milk  will  all  be  delivered 
without  running  over  (reference  No.  3,  p.  104,  or  No.  12,  p.  128). 

3.  Measuring  acid  and  pouring  into  test  bottle. — (Reference  No.  3, 
p.  104,  or  No.  12,  p.  28.)  Practice  pouring  acid  into  bottle  so  that  it 
will  run  down  side  of  bottle  and  form  a  layer  under  the  milk  without 
mixing  with  it.  In  handling  sulphuric  acid  be  careful  not  to  get  it  on 
the  skin  or  clothing. 

4.  Mixing  milk  and  acid. — (Reference  No.  3,  p.  105,  or  No.  12,  p.  30.) 
Practice  giving  the  bottles  the  peculiar  kind  of  rotary  motion  that 
mixes  the  milk  and  acid  without  throwing  any  out  of  the  bottle. 

5.  Whirling  test  bottles  and  adding  water. — (Reference  No.  3,  p.  105, 
or  No.  12,  p.  31.)  Observe  carefully  precautions  as  to  rapidity  of  rev- 
olution. Determine  number  of  revolutions  made  per  minute  (refer- 
ence No.  12,  p.  50)  in  relation  to  number  of  turns  of  handle. 

6.  Measuring  fat. — Practice  reading  fat  in  graduated  neck  (refer- 
ence No.  3,  p.  106,  or  No.  12,  p.  32). 

7.  Measuring  accuracy  of  test  bottles. — Use  brass  plunger  milk-bottle 
tester  according  to  directions  given  with  the  apparatus. 

8.  Testing  other  substances  than  milk  for  fat. — After  acquiring 
facility  in  making  tests  with  milk  test  skim  milk,  whey,  butter,  and 
cheese  (reference  No.  3,  pp.  108,  109,  or  No.  12,  pp.  74-77). 
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FIFTH  LECTURE. 
OTHER    JESTS    USED    IN    CONNECTION    WITH    CHEESE    MAKING. 

In  addition  to  (ieterminino;  fat  there  are  some  other  forms  of  tests 
of  vahie  in  connection  with  cheese  making;,  and  some  of  these  will  be 
considered  here. 

1 .  Use  of  lactometer  in  determining  solids  of  milk. — The  specific  grav- 
ity of  milk  is  the  weiji^ht  of  a  given  bnlk  of  milk  as  compared  with  the 
weight  of  an  equal  bulk  of  water  at  the  same  temperature.  The  spe- 
cific gravity  of  milk  averages  about  1.032.  Fat,  being  lighter  than 
water,  decreases  specific  gravit}^,  while  such  compounds  as  casein  and 
milk  sugar,  being  heavier  than  water,  increase  the  specific  gravity 
(reference  No.  3,  p.  113).  The  specific  gravity  is  found  out  by  means 
of  a  lactometer.  Two  forms  are  in  common  use,  the  Quevenne  lac- 
tometer (reference  No.  3,  p.  43)  and  the  board  of  health  lactometer  (ref- 
erence No.  3,  p.  114).  The  lactometer  is  used  as  follows  in  determin- 
ing solids  of  milk :  Rule  1 .  To  find  the  per  cent  of  total  solids  in  milk 
multiply  the  per  cent  of  fat  by  1.2  and  add  the  result  to  one-fourth 
of  the  lactometer  (Quevenne)  reading  (reference  No.  3,  p.  114).  [Ex- 
amples should  be  given  and  actual  determinations  should  be  made 
by  the  lecturer  and  then  by  each  student.] 

2.  Testing  acidity  of  milk  and  whey. — The  method  of  testing  acidity 
in  milk  or  whey  is  based  upon  the  chemical  action  taking  place  between 
acids  and  alkalis  (reference  No.  3,  p.  111).  Acids  and  alkalis  neutral- 
ize each  other  and  form  compounds  called  salts,  which  are  neither  acid 
nor  alkaline,  but  neutral.  An  indicator  is  a  substance  used  to  tell 
whether  a  solution  is  acid,  alkaline,  or  neutral.  The  most  common 
indicator  is  phenolphthalein,  which  turns  pink  in  alkali  solutions  and 
colorless  in  acid  or  neutral  solutions.  For  use,  1  gram  of  phenolphtha- 
lein is  dissolved  in  50  cubic  centimeters  of  strong  alcohol  and  50  cubic 
centimeters  of  water.  Only  a  few  drops  need  be  used  (reference  No.  3, 
p.  111).  The  two  forms  of  acid  test  in  common  use  are  those  devised 
by  Mann  and  by  Farrington. 

(a)  Mami's  acid  test  (reference  No.  3,  p.  112,  or  No.  12,  p.  96). 
Measure  just  50  cubic  centimeters  of  milk  or  whey  into  a  clean  porce- 
lain cup  or  glass.  Add  a  few  drops  of  phenolphthalein  and  then  let  in 
from  a  burette,  previously  filled  to  zero  point,  a  little  neutralizer. 
A  pink  color  appears  and  then  disappears  on  stirring.  Add  a  little 
more  neutralizer  and  stir.  Continue  this  until  the  pink  color  remains 
even  after  considerable  stirring.  Look  at  burette  and  see  how  many 
cubic  centimeters  of  alkali  have  been  used.  Suppose  10  cubic  centi- 
meters of  "  neutralizer"  have  been  used  to  neutralize  the  milk  or  whey, 
then  multiply  10  by  .018  and  the  result  is  0.18,  which  is  the  per  cent  of 
lactic  acid  in  the  milk  or  whey. 

(6)  Farrington's  alkaline  tablet  test.  In  this  form  of  test  the  alkali 
and  indicator  (phenolphthalein)  are  mixed  together  in  the  form  of 
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solid  tablets.  .One  tablet  is  dissolved  so  as  to  make  100  cubic  centi- 
meters of  solution,  which  is  added  in  small  amounts  to  17.6  cubic  cen- 
timeters of  milk  or  whey  until  the  pink  color  remains.  Each  cubic 
centimeter  of  solution  used  stands  for  0.01  per  cent  of  lactic  acid. 
Thus  a  milk  using;  15  cubic  centimeters  of  alkali  solution  contains  0.15 
per  cent  of  acid  (reference  No.  3,  p.  112,  or  No.  12,  p.  99).  Some 
precautions  must  be  used  about  keeping  tablets  dry  until  used,  and 
solutions  a  day  old  shoidd  not  be  used. 

[Suggestions  to  lecturer:  Make  sure  that  the  relation  of  acids  and 
alkalis  and  the  use  of  indicators  are  understood  by  the  student.  Per- 
form the  test  (one  or  both),  explaining  each  step,  using  milk  from 
fresh  to  sour  and  also  whey  from  fresh  to  a  day  old.  Also  have  each 
student  make  several  tests,  so  as  to  become  familiar  and  accurate  in 
the  manipulation.     Impress  the  necessity  of  using  exact  quantities.] 

3.  Methods  of  testing  rennet  extracts. — The  rennet  test  is  a  method 
for  ascertaining  in  what  time  a  definite  amount  of  rennet  extract  will 
coagulate  a  certain  amount  of  milk  at  a  given  temperature.  It  is  of 
value  for  learning  the  strength  of  rennet  extract  and  the  ripeness  of 
milk.  Two  forms  are  in  common  use — (1)  the  Monrad  test,  and  (2) 
the  Marschall  test. 

(a)  The  Monrad  rennet  test  (reference  No.  3,  p.  67,  or  No.  8,  p.  38). 
The  conditions  used  in  this  test  are  as  follows:  Amount  of  milk  used, 
160  cubic  centimeters;  temperature  of  milk,  82°  to  86°  F.;  amount  of 
rennet,  one-half  of  1  cubic  centimeter  diluted  with  5  cubic  centimeters 
of  water.  The  diluted  rennet  is  added  to  the  milk  at  the  fixed  tem- 
perature, stirred  in,  and  the  time  noted  by  the  second  hand  of  a 
watch.  The  time  is  again  noted  when  the  milk  has  coagulated. 
The  more  quickly  the  coagulation  takes  place  the  stronger  the  rennet. 
Precautions  to  be  used  in  comparing  rennet  extracts:  (1)  Use  the  same 
milk  if  possible,  (2)  and  the  same  degree  of  temperature.  Special 
apparatus  for  this  can  be  purchased. 

(6)  The  Marschall  test  (reference  No.  3,  p.  68,  or  No.  8, p.  39). 
In  this  test  the  same  general  rules  of  procedure  apply,  but  the 
coagulation  takes  place  in  a  cup  having  on  its  sides  graduated  lines 
and  in  the  bottom  a  glass  tube  with  a  very  small  bore.  After  the 
rennet  is  added  the  glass  tube  is  opened  and  the  milk  allowed  to 
trickle  out  until  it  coagulates  and  ceases  to  nui.  The  marks  made 
inside  the  cup  show  how  much  milk  has  run  out.  The  stronge.'  the 
action  of  the  rennet  the  more  quickl}'  the  milk  coagulates,  the  less  runs 
out,  and  the  fewer  spaces  are  uncovered.  One  disadvantage  of  the  test 
is  that  the  bore  of  the  glass  tube  differs  in  different  cups,  which  makes 
difference  in  results.  In  trying  different  cups  for  comparison,  always 
use  the  same  sample  of  milk.  The  Marschall  test  is  convenient  for 
ordinary  factory  work,  but  it  is  not  capable  of  so  great  delicacy  as  the 
Monrad  test. 
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[Suggestion  to  lecturer:  Have  apparatus  for  both  of  these  tests. 
Perform  tests  before  students  and  then  liave  each  student  perform 
the  tests.  Use  milks  of  dilTerent  age  in  the  test.  Have  differont  stu- 
dents compare  results  on  the  same  sample  of  milk.] 

4.  Detection  of  injurious  ferments  in  milk. — The  "Wisconsin  curd 
test"  is  a  method  for  detecting  milks  that  are  undesirable  for  cheese 
making  (reference  No.  3,  p.  64,  or  No.  8,  p.  15).  The  test  con- 
sists in  making  a  small  chunk  of  cheese  curd  from  milk  in  a  glass  jar. 
Pint  fruit  jars  with  small  holes  in  the  covers  are  sterilized  in  boiling 
water  and  then  nearly  filled  with  the  milks  to  be  tested  and  placed  in 
water  at  95°  to  100°  F.  Ten  drops  of  rennet  are  added  to  each  jar 
and  mixed.  After  curdling,  the  curd  is  cut  into  small  pieces  and 
stirred,  the  whey  being  poured  off  from  time  to  time  until  the  curd 
mats.  The  curd  is  then  kept  at  about  95°  F.  for  six  or  eight  hours 
and  then  examined.  Injurious  forms  of  ferments  in  milk  are  indi- 
cated when  the  curd  is  spongj'  in  texture  and  very  full  of  holes  or 
"mushy"  in  texture  or  offensive  to  smell.  This  test  is  of  value  in 
detecting  individual  herds  and  even  individual  cows,  whose  milk  is 
not  good  for  cheese  making. 

[Suggestions  to  lecturer:  This  test  should  be  performed  on  different 
milks,  some  of  which  have  been  treated  so  as  to  be  made  bad.  Each 
student  should  be  re(|uired  to  perform  the  details  untiL  they  are 
familiar.  Every  milk  used  in  cheese  making  l)y  the  students  should 
be  examined  by  this  test,  and  it  should  be  applied  at  times  to  the  milk 
of  each  herd.] 

5.  The  hot-iron  iesf.— (References  No.  3,  p.  74,  and  No.  8,  p.  61.) 
The  hot-iron  test  is  a  means  of  measuring  roughly  the  amount  of 
paracasein  that  has  been  formed  from  calcium  paracasein  or  of  the 
amount,  of  acid  that  has  been  formed  and  combined  with  calcium  of 
calcium  paracasein.  It  does  not  indicate  the  amount  of  acid  present 
in  the  whey.  The  test  is  made  as  follows:  A  small  mass  of  curd  is 
pressed  in  the  hand  to  remove  the  whey  and  is  then  pressed  against 
a  bar  of  iron  heated  a  little  short  of  redness  and  then  drawn  away 
carefully.  Fine  silky  strings  adhere  to  the  iron,  the  length  depending 
mainly  on  the  amount  of  free  paracasein  present  in  the  curd.  Sam- 
ples of  pure  paracasein  may  be  drawn  out  in  strings  a  foot  or  more 
long  when  tested  by  the  hot  iron.  Uncombined  casein  behaves  the 
same  way  (reference  No.  1,  pp.  16,  28). 

EXPERIMENT    AND    PRACTICE    WORK,  FIFTH    LECTURE. 

Time  required. — Four  hours  can  well  be  devoted  to  work  on  the  dif- 
ferent tests  described,  getting  familiar  with  details,  so  that  one  can 
apply  them  daily  in  regular  work. 

AiJparatus  and  materials  required. — (1)  Quevenne  lacto-thermome- 
ter, (2)  New  York  State  Board  of  Health  lacto-thermometer,  (3)  glass 
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cylinder  or  jar  1 1  inches  by  2  inches,  (4)  Mann's  acid  test-  outfit,  (5) 
Farrinj^^ton's  alkaline  tablet  test  outfit,  (6)  Wisconsin  curd  test  outfit, 
and  (7)  rennet  extract. 

1.  Use  of  lactometer. — (Reference  No.  3,  pp.  113-114,  or  No.  12, 
pp.  S()-98.)  Use  both  Quevenne  and  New  York  State^  forms  of 
lactometers.  The  lacto-thermometer  forms  are  preferable.  (1)  Test 
lactometers  in  water  at  different  temperatures.  (2)  Do  the  same  in 
milk  and  whey.  (3)  Calculate  per  cent  of  total  solids  in  different 
samples  of  milk  from  lactometer  reading  and  per  cent  of  fat.  Cal- 
culate per  cent  of  solids-not-fat. 

2.  Action  of  acids  and  alkalis  on  each  other. — Add  1  cubic  centimeter 
of  sulphuric  acid  to  100  cubic  centimeters  of  water  and  mix  by  shak- 
ing. Then  dissolve  5  alkaline  tablets  in  85  cubic  centimeters  of  water. 
Take  20  cubic  centimeters  of  the  dilute  sulphuric  acid  in  a  teacup  and 
add  to  it  5  drops  of  solution  of  phenolphthalein.  Then  add  the  alkali 
solution  gradually,  shaking  after  each  addition  and  continuing  until 
the  pink  color  remains  instead  of  disappearing  on  shaking.  Then  add 
1  cubic  centimeter  of  dilute  acid  and  note  the  disappearance  of  color. 
Add  more  alkali  until  color  reappears.  What  chemical  change  takes 
place  when  the  alkali  is  added  to  the  acid?  Does  the  acid  combine 
with  the  alkali?  Is  the  acid  all  combined  with  acid  wjien  the  pink 
color  appears  ?  Do  acids  form  color  with  phenolphthalein  ?  Do  alka- 
lis form  color  with  phenolphthalein  ?     (Reference  No.  3,  p.  111.) 

3.  Mann's  acid  test. —  (Reference  No.  3,  p.  112,  or  No.  12,  p.  96.) 
Carry  out  details  of  Mann's  acid  test  with  (a)  milk,  (b)  whey,  exam- 
ing  them  at  intervals  of  an  hour. 

4.  Farrington's  alkaline  tablet  test. — (Reference  No.  3,  p.  112,  or 
No.  12,  p.  99.)     Use  this  test  in  same  manner  as  preceding. 

5.  Monrad  rennet  test. — (Reference  No.  3,  p.  67,  or  No.  -8,  p.  38.) 
Apply  the  test  as  described  to  the  same  milk  at  intervals  of  thirty 
minutes  for  two  or  three  hours,  letting  milk  stand  at  temperature  of 
80°  to  85°  F. 

6.  Marschall  rennet  test. — (Reference  No.  3,  p.  68,  or  No.  8,  p.  39.) 
Apply  to  same  milk  at  intervals  of  thirty  minutes,  letting  milk  stand 
at  temperature  of  80°  t:o  85°  F. 

7.  Wisconsin  curd  test. — (Reference  No.  3,  ]).  64,  or  No.  8,  p.  15.) 
Apply  this  test  to  milk  of  different  herds  of  cows,  noticing  whether 
there  is  any  relation  between  the  results  and  the  cleanliness  of  the 
stables  in  the  case  of  the  individual  herds. 

8.  Hot-iron  test. — Prepare  cheese  curd  with  rennet  and  test  from 
time  to  time  on  hot  iron  (references  No.  3,  p.  74,  and  No.  8,  p.  61). 
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SIXTH  LECTURE. 
THK    UELATION    OF    BACTERIA    AND    ENZYMS    TO    CHEESE    MAKING. 

1.  Bacteria  needed  for  cheese  maJcing. — For  the  successful  makiniz;  of 
Cheddar  cheese  hictic-acid  bacteria  are  necessar\'  (reference  No.  9, 
J).  248).  There  are  man}'  varieties  of  these  bacteria,  but  they  are 
aUke  in  being  able  to  convert  milk  sugar  into  lactic  acid.  The  acid  of 
milk  is  noticeable  to  the  taste  when  it  reaches  0.3  per  cent.  The  milk 
begins  to  thicken  when  the  acid  reaches  0.4  per  cent,  and  above 
0.5  per  cent  the  curd  becomes  solid.  The  chemical  action  of  the  lactic 
acid  is  given  in  Lecture  1,  paragraph  3.  Less  than  one-half  of  1  per 
cent  of  milk  sugar  is  required  to  furnish  the  lactic  acid  needed  in  mak- 
ing cheese.  The  most  favorable  temperature  for  growth  of  the  bac- 
teria is  90  to  95°  F.  (references  No.  3,  p.  26,  and  No.  9,  p.  64).  The 
lactic-acid  bacteria  are  of  value  by  preventing  the  growth  of  injurious 
forms  of  fermentation. 

[Suggestions  to  lecturer:  Have  each  student  determine  the  amount 
of  acid  (see  Lecture  5,  paragraph  2)  in  fresh  milk,  and  then  at  hourly 
intervals  at  room  temperature  for  six  or  eight  hours.] 

2.  Bacteria  undesirahle  for  cheese  mailing. — Among  bacterial  fer- 
ments that  act  injuriously  in  cheese  making  are  the  following:  (1) 
Those  producing  gas  abundantly,  and  thereby  causing ' '  floating  "  curds 
and  "hufhng"  cheese  (references  No.  9,  p.  69,  and  No.  11,  p.  169);  (2) 
those  digesting  the  curd;  (3)  those  producing  offensive  flavors  (ref- 
erence No.  11,  p.  177);  and  (4)  those  producing  poisonous  products 
(reference  No.  11,  p.  179).  Many  injurious  fermentations  can  be 
detected.      (See  Lecture  5,  paragraph  4.) 

3.  Two  classes  of  ferments. — Two  classes  of  ferments  are  recognized : 
(1)  Organized  and  (2)  unorganized.  Organized  ferments  are  living 
organisms  capable  of  producing  fermentations,  such  as  bacteria  (ref- 
erence No.  3,  p.  22).  An  unorganized  ferment  or  enzym  is  a  chemi- 
cal substance  or  ferment  without  life,  capable  of  causing  many 
changes,  the  enzym  itself  undergoing  little  or  no  change.  They  are 
produced  by  bacteria  and  in  higher  forms  of  plants  and  animals. 
There  are  two  enzyms  of  special  interest  in  cheese  making:  (1)  Rennet 
enzyms  and  (2)  galactase. 

4.  Rennet  enzym  is  an  unorganized  ferment  capable  of  coagulating 
the  calcium  casein  of  milk.  On  account  of  this  property  rennet  is  a 
fundamental  substance  in  Cheddar  cheese  making.  Rennet  is  used  in 
the  form  of  an  extract. 

(a)  Source  of  rennet  extract.  The  usual  source  is  the  fourth  stom- 
ach of  a  suckling  calf.  The  enzym  may  be  extracted  by  treatment 
with  dilute  salt  water.  Reliable  commercial  rennet  extracts  are  pref- 
erable to  home-made  extracts,  being  of  more  uniform  strength.  Ren- 
net should  be  kept  in  a  cool,  dark  place  (references  No.  8,  p.  32,  and 
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No.  3,  p.  65;.  For  method  of  testing  strength  of  rennet  extracts, 
see  Lecture  5,  paragrapli  3.  The  enzyni  contained  in  rennet  extract 
is  essentially  the  same  as  pepsin. 

(6)  Strength  of  rennet  to  coagulate  milk.  One  part  of  good  com- 
mercial rennet  extract,  which  is  only  a  dilute  form  of  rennet  enzym, 
readily  coagulates  five  thousand  parts  of  milk  (reference  No.  3,  p.  6ft). 

(c)  Chemical  action  of  rennet.  When  rennet  coagulates  the  cal- 
cium casein  of  milk  it  forms  a  substance  called  calcium  paracasein, 
which  is  in  general  properties  about  like  calcium  casein.  Cheese  curd 
is  an  impure  form  of  calcium  paracasein.  This  is  quite  different  from 
the  solid  substance  formed  by  calcium  casein  when  treated  with  acids. 

5.  Conditions  of  rennet  action. — The  conditions  of  rennet  action 
should  be  carefully  studied  in  an  experimental  way. 

(a)  Acids  affect  action  of  rennet.  Milk  must  be  neutral  or  acid  for 
coagulating  action  of  rennet.  Rennet  will  not  coagulate  milk  having 
,an  alkaline  reaction.  Increased  amounts  of  acid  increase  the  rapidity 
and  completeness  of  coagulation  (reference  No.  3,  p.  66,  or  No.  8, 
p.  40). 

(b)  Temperature  affects  time  of  coagulation  by  rennet.  The  quick- 
ness of  coagulation  increases  with  increase  of  temperature  (refer- 
ence No.  3,  p.  66,  or  No.  8,  p.  41).  The  character  of  coagulated  sub- 
stance is  soft  and  loose  when  coagulation  takes  place  below  60°  F.  or 
above  120°  F.  At  77°  to  110°  F.  the  curd  is  firm  and  soHd.  Heating 
rennet  above  120°  F.  weakens  its  coagulating  power. 

(c)  Strength  and  amount  of  rennet  extract.  Strength  of  rennet 
extract,  as  well  as  increased  amounts  of  rennet,  increases  the  rapidity 
and  completeness  of  coagulation  (references  No.  3,  p.  66,  and  No.  8, 
p.  42).     Dilution  of  milk  by  water  decreases  rapidity  of  rennet  action. 

(d)  Action  of  rennet  is  affected  by  different  chemical  compounds 
added  to  milk.  Rennet  coagulation  is  delayed  by  common  salt,  for- 
malin, borax,  and  other  substances  (references  No.  3,  p.  ()7,  and 
No.  8,  p.  43). 

(e)  Effect  of  heating  milk  upon  rennet  action.  When  milk  is 
heated  above  150°  F.  for  some  time  it  coagulates  less  quickly  than 
unheated  milk.  Boiled  milk  coagulates  slowly  or  not  at  all.  Coagu- 
lation may  be  restored  by  aildition  of  acid  (reference  No.  3,  p.  67). 

(/)  The  relation  of  soluble  lime  (calcium)  salts  to  rennet  coagulation. 
Rennet  will  not  coagulate  milk  when  soluble  lime  salts  are  not  present. 
Rennet  coagulation  occurs  in  two  stages:  (1)  Rennet  changes  cal- 
cium casein  into  calcium  paracasein,  but  no  coagulation  takes  })lace; 
(2)  coagulation  occurs  in  the  presence  of  soluble  lime  salts  (reference 
No.  1,  p.  23). 

The  action  of  acid  in  hastening  rennet  action  is  explained  by  the 
increased  formation  of  soluble  lime  salts.  Boiling  milk  lessens  the 
amount  of  soluble  lime  salts,  and  so  interferes  with  action  of  rennet. 
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Addition  of  acid  to  boiled  milk  makes  lime  salts  soluble  again  and 
restores  power  of  rennet  coagulation. 

(g)  Milk  from  dilTerent  cows  of  the  same  herd  coagulates  with  rennet 
in  (|uite  varying  periofls  of  time  (reference  No.  3,  p.  67). 

6.  Galactase  is  an  enzym  existing  naturally  in  milk.  It  has  the 
power  of  coagulating  and  then  dissolving  milk  casein.  Galactase 
resembles  pepsin,  but  appears  to  be  much  slower  in  its  action  (refer- 
ences No.  1,  p.  161;  No.  13,  p.  77;  and  No.  14,  p.  157). 

EXPERIMENT    AND    PRACTICE    WORK,  SIXTH    LECTURE. 

Time  required  for  exj)eriments. — Four  hours  or  more  can  be  advan- 
tageously given  to  the  following  experiments: 

Apparatus  required. — (1)  Monrad's  or  Marschall's  rennet  test;  (2] 
rennet  extract;  (3)  aseptic  scale  pepsin,  1-3000;  (4)  dilute  sulphuric 
acid;  (5)  sodium  carbonate;  (6)  salt;  (7)  calcium  chlorid,  and  (8) 
thermometer. 

1.  Effect  of  acids  on  rennet  coagulation  of  milk. — Take  2  or  3  quarts 
of  milk,  test  acidit}^  (see  Lecture  5,  paragraph  2),  then  determine 
rapidity  of  coagulation  by  the  rennet  test  (Lecture  5,  paragraph  3). 
Record  results.  To  1  pint  of  the  remaining  milk  add  10  cubic  centi- 
meters of  dilute  sulphuric  acid  made  by  adding  1  cubic  centimeter 
of  sulphuric  acid,  such  as  is  used  in  Babcock  test,  to  100  cubic  centi- 
meters of  water.  Test  acidity  of  milk  again  and  make  rennet  test 
again.  Increase  amount  of  acid  in  the  milk  by  adding  20  cubic 
centimeters  more.  Again  test  acidity  and  make  rennet  test.  Com- 
pare results.  Then  add  20  cubic  centimeters  more  of  dilute  acid  and 
make  acid  and  rennet  tests  again. 

2.  Effect  of  alkali  on  coagulation  of  milk  hy  rennet. — ^Add  to  1  pint  of 
milk  1  gram  of  sodium  carbonate  and  add  rennet  in  usual  amount.  If 
it  coagulates,  note  the  time  required. 

3.  Effect  of  letting  milk  stand  on  rennet  coagulation. — Make  acid  and 
rennet  tests  of  a  sampje  of  milk.  Put  milk  in  warm  place  (80°  to 
90°  F.)  and  repeat  acid  and  rennet  tests  at  intervals  of  a  half  hour  for 
four  or  five  hours  or  more.     Keep  careful  record  of  all  tests. 

4.  Effect  of  temperature  on  rennet  coagulation. — Make  rennet  test  of 
some  milk  at  84°  F.  Then  make  tests  at  following  temperatures  and 
note  results:  60°  F.,  70°  F.,  75°  F.,  80°  F.,  90°  F.,  100°  F.,  110°  F., 
120°  F.,  and  140°  F. 

5.  Effect  of  heat  on  coagulating  power  of  rennet. — Heat  some  rennet 
extract  to  140°  F.  for  fifteen  minutes  and  then  test  its  coagulating 
power. 

6.  Effect  of  amount  of  rennet  upon  coagulation  of  milk. — Perform  the 
rennet  test  upon  portioiis  of  the  same  milk,  using  (a)  5,  (b)  10,  (c)  15, 
(d)  20,  and  (e)  25  cubic  centimeters  of  rennet  extract.  Note  and 
compare  the  results. 
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7.  Effect  of  dilution  hy  water  upon  coagulating  power  of  rennet. — 
Make,  a  rennet  test  of  some  milk.  Dilute  portions  of  this  milk  as  fol- 
lows: (a)  One  part  of  water  and  four  parts  of  milk;  (b)  one  [)art  of 
water  and  three  parts  of  milk;  (c)  one  part  of  water  and  two  parts  of 
milk;  and  (d)  one  part  of  water  and  one  part  of  milk.  Make  rennet 
test  of  each  of  diluted  samples  and  compare  results. 

8.  Effect  of  salt  upon  coagulating  power  of  rennet. — Make  rennet  test 
of  samples  of  milk.  Then  to  the  same  milk  add  salt  in  amounts  equal 
to  1,  2,  8,  4,  and  5  per  cent  of  the  milk  by  weight.  Make  rennet  test  of 
each  of  these  salted  samples  and  .compare  results.  Try  similar  experi- 
ments with  common  borax. 

9.  Ejfect  of  heating  milk  upon  rennet  coagulation. — Make  rennet  test 
of  some  milk.  Heat  one  portion  of  milk  at  160°  F.  for  twenty  minutes 
and  another  portion  to  boiling  for  fifteen  minutes.  Then  make  rennet 
tests  again.  To  some  of  the  boiled  milk  add  a  few  drops  of  dilute  acid 
and  repeat  the  rennet  test. 

10.  Effect  of  soluble  calcium,  salts  on  action  of  rennet. — Make  rennet 
test  of  a  sample  of  milk.  Add  1  cubic  centimeter  of  a  10  per  cent 
solution  of  calicum  chlorid  to  the  milk  and  repeat, 

11.  Effect  of  calcium  salts  on  rennet  coagulation  of  heated  milk. — 
Heat  a  portion  of  same  milk  used  in  experiment  10  to  boiling  for  ten 
or  fifteen  minutes.  Cool  and  make  rennet  test.  To  another  portion 
add  dilute  calcium  chlorid  and  make  rennet  test. 

12.  Variation  of  rennet  coagulation  in  milk  of  different  cows. — Make 
rennet  test  on  separate  milk  of  each  cow  of  some  available  herd. 

13.  Compare  rennet  extract  ivith  1-3000  aseptic  scale  pepsin,  using  the 

pepsin  at  the  rate  of  one-half  gram  per  100  pounds  of  milk  (reference 

No.  S,  pp.  34,  53). 

SEVENTH  LECTURE. 

PRELIMINARY    STEPS    IN    MAKING    CHEDDAR    CHEESE. 

Outline  of  different  steps  of  operation  of  cheese  making. 

1 .  System  of  keeping  records  of  the  operations  of  cheese  making. 

2.  First  care  of  milk  at  the  factory. 

3.  Ripening  the  milk. 

4.  Adding  color. 

5.  Coagulating  the  milk  bj"  rennet  ("setting"  the  milk). 

6.  Cutting  the  curd. 

7.  Heating  the  curd. 

8.  Removing  the  whey  from  the  curd. 

9.  Cheddaring  the  curd. 

10.  Milling  the  curd 

11.  Salting  and  pressing  curd. 

12.  Curing  cheese. 

1 .  System  of  keeping  records  of  the  operations  of  cheese  m,aking. — It  is 
desirable  for  all  cheese  makers  to  keep  di.ily  records  of  the  details  of 
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their  work  for  constant  reference,  and  it  is  absolutely  necessary  that 

students  keep  such  records  faithfully  from  the  start.     Below  we  give 

the  details  of  such  a  record : 

Date.  ,190     . 

1.  Vat  used  (niiinbcr  of  vat). 

2.  Condition  of  milk  (tainted,  clean,  etc.). 

3.  Amount  of  milk  in  vut pounds. 

4.  Fat  in  milk per  cent. 

5.  Ripeness  of  milk  l>y — 

1.  Monrad  rennet  test .seconds. 

2.  Marschall  rennet  test spaces. 

3.  Acid  test oer  cent  of  acid. 

6.  Kind  of  starter  used. 

7.  Amount  of  starter  used pounds. 

8.  Time  when  starter  was  added a-  '».         p.  m. 

9.  Temperature  of  milk  when  rennet  was  added degrees  F. 

10.  Ripeness  of  milk  when  rennet  was  added — 

1.  By  rennet  test seconds  or         spaces. 

2.  By  acid  test per  cent. 

11.  Time  when  rennet  was  added a.  m.         p.  m. 

12.  Amount  of  rennet  (or  pepsin)  used ounces  or         grams. 

13.  Amount  of  rennet  (or  pepsin)  used  per  1,000  pounds  of  milk ounces  or         grams. 

14.  Time  when  curd  was  cut a.  ni.         p.  m. 

15.  Time  in  coagulating minutes. 

16.  Condition  of  curd  when  cut  (hard,  soft,  etc.) 

17.  Time  when  heating  began a.  m.         p.  m. 

IS.  Acid  test  of  whey  when  heating  began per  cent. 

19.  Temperature  to  which  milk  was  heated  after  cutting,  etc degrees  F. 

20.  Time  at  which  temperature  was  reached '. a.  m.         p.  m. 

21.  Test  when  whey  was  drawn — 

1.  By  hot-iron  test inches. 

2.  By  acid  test per  cent. 

22.  Time  at  which  whey  was  drawn a.m.         p.  m. 

23.  Time  from  cutting  curd  to  drawing  whey a.  m.         p.  m. 

24.  Amount  of  fat  in  whey per  cent. 

25.  Condition  of  curd  (sweet,  tainted,  solid,  gassy,  floating,  etc.). 

26.  Time  when  curd  was  ground a.  in.         p.  m. 

27.  Length  of  string  on  hot  iron  when  curd  was  ground inches. 

28.  Acid  test  of  whey  drippings  when  curd  was  ground per  cent. 

29.  Time  when  curd  was  salted a.  m.         p.  m. 

30.  Acid  test  of  whey  running  from  curd  just  before  salting per  cent. 

31.  Amount  of  salt  used  for  1,000  pounds  of  milk pounds. 

32.  Time  when  curd  was  put  in  press a.m.         p.m. 

33.  Temperature  of  curd  when  put  in  press degrees  F. 

'  34.  Kind  of  cheese  made. 

35.  Number  of  cheeses  made. 

36.  Time  when  cheese  was  dressed a.  m.         p.  m. 

37.  Time  when  cheese  was  pressed a.  m.         p.  m. 

38.  Weight  of  green  clieese : pounds. 

39.  Average  amount  of  milk  per  pound  of  cheese pounds. 

40.  Amount  of  cheese  from  100  pounds  of  milk pounds. 

41.  Amount  of  cheese  made  from  1  pound  of  milk  fat pounds. 

Special  remarlcs. — (Include  here  any  deviations  from  the  usual  modes  of  procedure  not 

included  in  the  foregoing  list.) 
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2.  First  care  of  milk  at  the  factory . — While  the  milk  is  accumulating 
in  the  vat,  it  should  bo  stirred  frequently  up  to  time  of  setting  in  order 
to  keep  the  cream  from  sej)a rating.  When  the  vat  is  full  enough,  the 
amount  of  milk  present  being  figured,  the  acidity  of  the  milk  is  deter- 
mined or  a  rennet  test  made.  If,  r.s  usually  happens,  the  milk  is  sweet, 
heat  to  84°  to  86°  F.  and  ripen  (reference  No.  8,  p.  49). 

3.  Ripening  milk. — (References  No.  3,  p.  68,  and  No.  8,  p.  49.) 
This  consists  in  the  formation  of  a  certain  amount  of  lactic  acid.  Its 
object  is  to  control  more  completely  the  operations  of  cheese  making. 
Lactic  acid  may  be  formed  by  allowing  milk  to  stand  a  while  at  a  tem- 
perature of  84°  to  86°  F.  Wlien  lactic-acid  bacteria  are  not  present 
abundantly  or  are  kept  back  in  growth  by  injurious  organisms,  it  is 
necessary  to  use  a  "starter." 

4.  Prejmration  of  starter. — (References  No.  3,  p.  43,  and  No.  8,  p. 
50.)  A  starter  is  a  material  containing  large  numbers  of  lactic-acid 
organisms  added  to  milk  or  cream  for  the  purpose  of  causing  lactic  fer- 
mentation. Starters  are  of  two  kinds — (1)  natural  and  (2)  pure 
culture  (references  No.  8,  p.  51,  and  No.  9,  pp.  1*97,  199.)  A  nat- 
ural starter  may  be  prepared  as  follows:  Milk  of  the  best  possible 
character,  taken  under  precautions  necessary  to  insure  cleanliness,  is 
heated  to  90°  F.  and  then  kept  at  65°  to  70°  F.  In  twenty-four  hours 
this  is  ready  for  use.  Some  of  this  starter  may  be  used  in  preparing  a 
starter  for  the  following  day,  putting  a  little  into  some  skim  milk  that 
has  been  heated  to  180°  F.  for  thirty  minutes  and  then  cooled  to  70° 
F.  and  allowed  to  stand  twenty-four  hours.  The  starter  may  thus  be 
propagated  from  day  to  day.  A  new  starter  should  be  prepared  as 
soon  as  any  unfavorable  quality  is  noticed.  Pure-culture  starters  are 
special  preparations  consisting  of  certain  selected  organisms  known  to 
be  adapted  to  forming  lactic  acid.  Several  such  are  on  the  market 
and  give  good  results  (reference  No.  8,  p.  51).  Starters  should  not 
be  prepared  from  the  milk  mixed  in  the  vat  or  from  whey  (reference 
No.  8,  p.  48). 

5.  Use  of  starter  in  cheese  making. — In  using  a  starter  reject  the 
upper  portion  and  pass  the  rest  into  the  milk  through  a  fine  strainer. 
The  amount  to  be  used  depends  upon  the  acidity  or  ripeness  of  the 
milk  at  the  start,  but  will  vary  from  2  to  5  pounds  for  each  100  pounds 
of  milk  (reference  No.  3,  p.  69).  Experience  must  serve  as  a  guide 
to  some  extent. 

6.  How  to  ascertain  the  proper  degree  of  ripeness. — Since  ripeness  in 
milk  is  the  same  as  acidity,  the  ripeness  can  be  measured  (1)  by  deter- 
mining the  acidity,  as  described  in  I^ecture  5,  paragraph  19,  or  (2)  by 
making  a  rennet  test.  The  general  aim  is  to  have  such  an  amount  of 
acid  formed  when  the  rennet  is  added  that  the  curd  will  remain  in  the 
whey  not  more  than  two  and  three-(iuarters  to  three  hours.  This 
result  is  usually  accomplished  when  the  acid  test  shows  0.19  to  0.21 
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per  (oiit  of  acid  or  when  the  milk  coajjiilates  by  the  Monrad  test  in 
lorty-five  to  sixt}"  seconds  or  by  the  Marschall  test  in  two  and  one- 
half  spaces.  Milk  containinjj;  as  much  as  0.2  per  cent  of  lactic  acid 
when  delivered  at  the  factory  is  overripe  and  liable  to  cause  trouble 
(references  No.  3,  p.  69,  and  No.  8,  p.  48). 

7.  Adding  color. — When  coloring  matter  is  used,  it  should  be  added 
just  before  the  rennet  is,  being  diluted  before  addition  and  thoroughly 
mixed  into  the  mass  of  milk  (reference  No.  8,  p.  52).  The  amount 
used  depends  upon  the  special  demand  of  the  market. 

8.  Preparation  and  addition  of  rennet. — Adding  rennet  is  commonly 
known  as  "setting  milk  with  rennet."  The  milk  is  heated  gradually 
to  84°  to  86°  F.,  with  constant  stirnng  and  tested  for  ripeness.  If  ripe 
enough,  rennet  is  added  at  once.  If  not  ripe  enough,  it  is  allowed  to 
stand  until  it  gives  the  right  test,  a  starter  being  used  or  not,  as  circum- 
stances require.  When  the  milk  is  ripe  enough,  the  rennet  extract  is 
added.  In  this  connection  three  points  must  be  considered — (1)  tem- 
perature of  milk,  (2)  amount  of  rennet  added,  and  (3)  method  of 
adding  extract. 

(a)  Temperature  of  milk.  Different  makers  use  for  setting  milk 
different  tempen.tures  varying  from  82°  to  86°  F.  The  higher  tem- 
perature saves  time  by  hastening  ripening,  especially  when  no  starter 
is  used.  At  temperatures  much  above  86°  F.  the  curd  hardens  too 
quickly  to  handle  conveniently,  and  there  is  danger  later  of  loss  of 
fat  (references  No.  3,  p.  70,  and  No.  8,  p.  52). 

(b)  Amount  of  rennet  extract  to  use.  This  will  depend  on  the 
strength  of  the  extract,  other  things  being  equal.  ITse  enough  to 
coagulate  the  milk  in  fifteen  to  twent}"  minutes  for  a  quick-curmg 
cheese  and  in  thirty  to  forty  minutes  for  a  slow-curing  cheese.  The 
extract  commonly  used  is  added  at  the  rate  of  2^  to  5  ounces  for 
1 ,000  pounds  of  milk. 

(c)  Method  of  adding  rennet  extract.  Before  being  added  to  milk 
the  rennet  should  be  diluted  wdth  twenty  to  forty  times  its  volume  of 
M^ater  to  prevent  uneven  action  in  the  milk.  The  milk  should  be 
thoroughly  stirred  just  before  the  rennet  is  added.  Then  after  the 
addition  of  the  rennet  the  milk  is  at  once  stirred  again  gently,  but 
thoroughly,  and  continued  for  some  minutes.  Then  the  surface  is 
stirred  quietly  to  keep  cream  from  rising,  but  is  stopped  before  there  is 
any  sign  of  coagulation.  The  surface  is  then  covered  with  cloth  to 
hold  temperature  and  the  milk  kept  undisturbed  until  coagulation  is 
complete  (references  No.  3.  p.  71,  and  No.  8,  p.  53). 

[Suggestions  to  lecturer:  Each  student  should  receive  special  prac- 
tice under  supervision  in  each  of  the  manipulations  described.  Prac- 
tice in  ripening  milk  can  at  first  be  obtained  with  snu  11  amounts  of 
milk.  The  preparation  and  use  of  starters  must  receive  most  careful 
attention  in  practice.     In  working  with  larger  quantities  of  milk  the 
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lecturer  can  direct  and  supervise  the  work  closely  and  gradually  leave 
the  students  a  tjreater  de«:ree  of  indej)endence  as  they  show  a  proper 
comprehension  and  power  of  manipulation.] 

9.  Use  of  pepsin  in  place  of  rennet  in  cheese  making. — (Reference 
No.  8,  p.  53.)  Rennet  extracts  are  practically  impure  and  dilute 
forms  of  pepsin.  In  place  of  rennet  extract  one  can  use  ])epsin  at  the 
rate  of  5  ^rams  for  1,000  pounds  of  milk.  The  pepsin  is  dissolved  in 
any  convenient  amount  of  water  before  addition  to  milk.  Only  scale 
pepsin  should  be  used.  The  pepsin  solution  should  be  made  up  daily 
in  just  the  amount  needed  for  the  day. 

EXPERIMENT    AND    PRACTICE    WORK,  SEVENTH    LECTURE. 

Time  required. — Two  hours  or  more  can  be  easily  given  to  the  work 
outlined  below. 

Apparatus,  etc.,  required. — (1)  Pails,  arrangements  for  heating, 
small  vats,  thermometers;  (2)  rennet  extract,  pepsin;  (3)  skim  milk, 
10  to  20  pounds  or  more  for  each  worker;  (4)  whole  milk,  100  pounds 
or  more,  and  (5)  rennet  test  and  acid  test. 

1.  Preparation  of  starter. — Prepare  starter  according  to  directions 
given. 

2.  Ripen  10  or  20  pounds  of  milk  in  a  pail  with,  and  without  using 
a  starter.     Apply  rennet  test  and  also  determine  degree  of  acidity. 

After  the  milk  has  ripened  properly  add  rennet. 

Compare  pepsin  and  rennet. 

When  some  familiarity  has  been  acquired  in  handling  small  amounts 
of  milk,  then  perform  the  work  with  100  pounds  or  more  of  skim  milk 
and  later  with  whole  milk. 

EIGHTH  LECTURE. 

CUTTING    AND    HEATING    CURD. 

1.  Purpose  of  cutting  curd. — The  object  of  cutting  curd  is  to  allow 
the  whey  to  go  out  of  the  paracasein.  This  is  more  rapid  and  com- 
plete in  proportion  as  the  pieces  of  curd  are  smaller  (reference  No.  3, 
p.  71). 

2.  WTien  to  cut  curd. — Curd  cut  too  soft  results  in  large  losses  of  fat 
and  smaller  yield  of  cheese.  Curd  that  is  too  hard  before  cutting 
loses  whey  less  easily  and  results  in  poor  quality  of  cheese.  Henc(^ 
curd  must  be  cut  at  right  stage  of  hardness.  The  stage  for  cutting 
is  ascertained  in  this  way:  The  end  of  index  finger  is  inserted  obHquely 
into  curd  half  an  inch  or  more  and  then  slowly  raised  to  surface.  If 
the  curd  breaks  apart  with  a  clean  fracture  without  leaving  small  bits 
of  curd  on  the  fmger  and  if  the  whey  in  the  broken  surface  is  clear 
and  not  milky,  the  curd  is  ready  to  cut  (references  No.  3,  p.  72,  and 
No.  8,  p.  53). 
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3.  How  to  cut  curd. — In  cutting;  curd  uniformity  in  size  of  pieces  of 
curd  must  be  the  object.  Two  knives  of  spcM-ial  (hvsign  are  used  in 
cutting  curd.  One  is  the  horizontal  knife  with  numerous  parallel 
blades;  the  other,  the  perpendicular.  Makers  differ  somewhat  in  their 
way  of  using  these  knives.  The  following  directions  should  be  fol- 
lowed: (1)  Use  horizontal  knife  first.  (2)  Insert  carefully  into  curd 
at  one  end  of  vat.  (3)  Do  not  jam  or  smash  the  curd  in  inserting 
knife.  (4)  Move  the  horizontal  knife  quietly  and  firndy  from  end  to 
end  of  the  vat  until  it  has  passed  tlu-ough  the  whole  mass  of  curd. 
(5)  Then  use  perpendicular  knife  at  once.  (6)  Cut  not  only  length- 
wise the  vat,  but  also  crosswase.  (7)  Toward  the  end  of  cutting  move 
the  knife  somewhat  more  rapidly.  In  overripe  milk  the  curd  should 
be  cut  into  smaller  pieces.  The  fineness  is  governed  largely  by  the 
number  of  times  the  knives  pass  through  the  curd  (reference  No.  8, 
p.  55). 

4.  Effect  of  fineness  or  coarseness  of  curd. — Cutting  curd  fine  has  the 
effect  of  releasing  the  whey  more  rapidly  and  completely  and  results 
in  a  cheese  containing  less  moisture.  Coarse  cutting  causes  the  slower 
escape  of  whey  and  produces  cheese  wath  a  higher  moisture  content. 

5.  Stirring  curd  after  cutting. — The  curd  if  allowed  will  settle  to  the 
bottom  of  the  vat  after  cutting  and  mass  together  again,  thus  pre- 
venting the  proper  escape  of  the  whey.  To  prevent  this  massing  the 
curd  must  be  kept  in  motion,  very  gentle  at  first,  while  the  curd  is  soft. 
The  curd  must  be  kept  from  settling  in  the  corners  of  the  vat  or  stick- 
ing to  sides.  The  whey  should  be  clear  and  quite  free  from  particles 
of  floating  curd  (references  No.  3,  p.  73,  and  No.  8,  p.  57).  The  curd 
contracts  and  hardens  on  surface  during  stirring,  so  that  pieces  do 
not  stick  together  so  easily.  The  hardening  retards  escape  of  whey, 
and  heat  must  be  used  to  keep  whey  from  going  out  of  curd. 

6.  When  to  apply  heat.~The  heating  or  ''cooking,"  improperly  so 
called,  should  begin  as  soon  as  the  pieces  of  curd  contract  and  harden 
on  the  surface.  The  cause  of  the  shrinkage  is  probably  due  in  part  to 
the  action  of  lactic  acid  upon  the  calcium  paracasein  of  the  curd,  the 
calcium  being  combined  with  the  lactic  acid  in  forming  free  para- 
casein, a  compound  that  has  the  property  of  contracting.  Heat  favors 
the  formation  of  acid,  and  its  action  upon  the  calcium  paracasein  of 
the  curd.  The  heat  should  be  applied  gradually  and  the  stirring  con- 
tinued constantly.  Under  normal  conditions  the  heat  is  applied  so 
as  to  raise  the  temperature  of  the  curd  and  whey  1°  F.  in  five  minutes 
and  rarely  more  than  2°.  The  heating  should  be  somewhat  slower 
up  to  90°  F.  than  above  that  point,  because  the  shrinking  of  curd  and 
expulsion  of  whey  take  place  less  rapidly  below  than  above  90°  F. 
The  heating  should  be  carried  up  to  98°  F.  The  curd  becomes  less 
tender  as  the  temperature  increases  and  toward  the  last  can  be  stirred 
very  vigorously  without  harm.     When  98°  F.  has  been  reached,  the 
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curd  is  allowed  to  settle  on  the  bottom  of  the  vat  with  only  an  occa- 
sional stirring  until  a  certain  amount  of  free  paracasein  is  formed  by 
the  action  of  more  lactic  acid  (references  No.  3,  p.  78,  and  No.  8,  p.  57). 
There  are  special  forms  of  apparatus  that  may  be  used  in  stirring 
curd  (reference  book  No.  8,  p.  59). 

7.  Acidity  of  whey  in  regulating  heating. — If  the  first  whey  con- 
tains about  0.11  per  cent  of  acid,  the  acid  will  form  slowly  and  the 
curd  should  be  heated  more  gradually.  If  the  whey  contains  0.18  or 
0.14  per  cent  of  acid,  the  curd  can  be  heated  more  rapidly. 

[Suggestions  to  lecturer:  In  the  first  stages  of  cheese  making  there 
is  needed  great  care  in  developing  an  acute  sense  of  observation,  not 
only  of  sight  but  of  touch.  These  can  be  acquired  only  by  actual 
experience  under  the  guidance  of  a  trained  teacher.  In  the  condition 
of  curd  at  time  of  cutting  and  in  the  gradual  changes  of  pieces  of  curd 
from  very  soft  to  tough  condition  there  is  opportunity  for  the  very 
closest  training  in  observation.] 

EXPERIMENT    AND    PRACTICE    WORK,  EIGHTH    LECTURE. 

Time  required. — Two  to  four  hours  should  be  given  to  the  work. 
Apparatus  required. — The  apparatus  is  the  same  as  for  the  preceding 
lecture  and  in  addition  curd  knives. 

1.  Go  through  operation  of  cheese  making  from  start  either  with 
10  or  20  pounds  of  milk  in  a  pail  or  with  100  pounds  or  more  in  a  small 
vat.     Make  special  study  of  indications  that  tell  when  to  cut  curd. 

2.  The  use  of  curd  knives  can  be  learned  only  by  use  in  a  vat.  Prac- 
tice using  the  knives  carefully  according  to  directions  of  instructor. 

8.  Stir  curd  after  cutting  with  care,  and  constantly  study  the 
appearance  of  the  curd  in  order  to  learn  when  to  apply  heat. 

4.  Apply  heat  according  to  directions,  watching  the  changes  that 

take  place  in  the  curd. 

NINTH  LECTTmE. 

REMOVING    WHEY    FROM    CURD    AND    CHEDDARING    THE    CURD. 

1 .  When  to  remove  whey  from  curd. — The  whey  should  be  removed 
from  curd  when  lactic  acid  has  caused  the  formation  of  certain  amount 
of  free  paracasein  or  when  there  is  "enough  acid  on  the  curd,"  as  the 
cheese  maker  commonly  says  (reference  No.  3,  p.  73,  or  No.  8,  p. 
61).  The  whey  should  be  removed  very  promptly  when  the  time 
comes  and  the  curd  thoroughly  drained. 

2.  How  to  ascertain  when  there  is  acid  enough. — Several  indications 
show  when  the  whey  should  be  removed  from  the  curd,  (1)  The 
pieces  of  curd  should  be  contracted  to  less  than  one-half  their  original 
size.  (2)  They  should  be  firm  and  rubber  like,  so  that  when  a  mass 
of  curd  is  pressed  between  the  hands  and  then  suddenly  free(1  from 
pressure  the  pieces  should  fall  apart  at  once  and  show  no  tendency  to 
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stick  together.  (8)  The  curd  should  show  strings  one-eighth  of  an 
inch  long  on  the  hot  iron  by  the  test  described  in  Lecture  5,  paragraph 
5.  (4)  Instead  of  the  hot-iron  test  the  amount  of  acid  in  the  whey  may 
be  used,  which  should  be  about  0.01  per  cent  less  than  at  the  time  of 
setting.  Thus,  if  the  acidity  of  the  milk  was  0.19  per  cent  at  the  time 
of  setting,  the  acidity  of  the  whey  should  be  about  0.18  per  cent  when 
the  whey  is  removed  from  the  curd. 

3.  Changes  caused  in  curd  hy  formation  of  acid. — (Reference  book 
No.  13,  p.  36.)  The  curd  formed  by  rennet  from  milk  is  an  impure 
form  of  calcium  (lime)  paracasein.  When  lactic  acid  is  formed  in  the 
curd  and  whey  it  gradually  unites  with  the  calcium,  forming  free  (not 
combined  with  calcium)  paracasein  and  calcium  lactate.  It  is  this 
free  paracasein  that  draws  out  in  silky  threads  on  a  hot  iron.  It  is 
free  paracasein  also  that  imparts  to  cheese  curd  its  peculiar  plastic  or 
"matting"  properties.  The  formation  of  free  paracasein  is  the  main 
object  of  forming  acid  in  cheese  making. 

4.  Effect  of  excessive  and  incomplete  heatirig  i^^coohing"). — A  curd 
that  is  heated  too  high  or  too  long  produces  a  cheese  with  too  little 
moisture,  resulting  in  a  "corky"  texture.  Heating  at  too  low  a  tem- 
perature or  for  an  insufiicient  length  of  time  results  in  producing 
cheese  containing  too  much  moisture  and  showing  a  pasty,  soft  body. 
Such  cheese  sours  easily. 

5.  Cheddaring  the  curd. — This  operation  is  the  distinctive  feature  of 
the  cheddar  method  of  cheese  making.  It  consists,  essentially,  in 
allowing  the  curd  to  mat  or  pack  together  in  solid  chunks  after  removal 
of  whey.  The  operation  may  take  place  (1)  directly  on  the  bottom  of 
the  vat  or  (2)  on  curd  racks  placed  in  the  bottom  of  the  vat,  or  (3)  it 
may  be  removed  to  a  curd  sink  (reference  No.  3,  p.  74,  or  No.  8, 
p.  67). 

6.  Matting  curd  on  vat  bottom. — After  the  whey  is  drawn  off  the 
curd  is  piled  up  along  the  two  sides  of  the  vat  with  an  open  channel 
between  to  facilitate  the  running  off  of  the  whey  that  drains  from  the 
curd.  Wh.en  pieces  of  curd  have  matted  together,  forming  a  solid 
mass,  it  is  cut  into  blocks  about  8  by  8  by  1 2  inches,  which  are  turned 
over.  After  some  draining  the  blocks  are  piled  two  deep,  each  time 
the  upper  part  being  turned  down.  Later  the  blocks  are  piled  in 
deeper  piles.  The  repiling  is  repeated  again  and  again,  always  expos- 
ing to  the  air  the  portions  that  were  turned  inside  on  the  previous 
piling  in  order  to  keep  the  heat  uniform  through  the  mass  (refer- 
ences No.  3,  p.  74,  and  No.  8,  p.  64).  Curd  racks  and  curd  sinks  are 
frequently  convenient  in  facilitating  draining  (references  No.  3,  p. 
75,  and  No.  8,  p.  64). 

7.  Effects  of  cheddaring  curd. — Cheddaring  curd  eifects  two  results: 
Expulsion  and  draining  of  whey  from  curd,  and  (2)  formation  of  free 
paracasein  as  a  result  of  the  union  of  lactic  acid  with  the  calcium 
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of  calcium  paracasein  (reference  No.  1,  p.  36).  As  a  result  of  the 
changing  of  most  of  the  calcium  paracasein  into  uncombined  paraca- 
sein the  physical  contlition  of  the  curd  changes  from  a  tough,  rubber- 
like consistency  with  a  high  water  content  to  a  mass  having  a  smooth, 
velvety  appearance  and  feeling,  and  a  softer,  somewhat  plastic  con- 
sistency. The  texture  also  changes  so  that  the  curd  acquires  a  peculiar 
fibrous  condition  or  grain,  tearing  off  somewhat  like  the  cooked  meat 
of  the  chicken's  breast.  Along  with  these  changes  the  curd  forms 
longer  strings  on  a  hot  iron,  usually  an  inch  or  more  after  the  ched- 
daring  has  continued  some  time. 

8.  Influence  of  cheddaring  upon  quality  of  cheese. — Extended  piling 
of  curd  tends  to  make  a  quick-curing,  soft  cheese.  If  a  slow-curing 
cheese  is  desired,  the  curd  should  be  piled  little  or  none  at  all,  the 
blocks  being  simply  turned  over  and  over  in  a  single  layer.  Curd  from 
very  ripe  milk  should  be  piled  little  (reference  No.  8,  p.  69). 

9  When  the  cheddaring  iwocess  is  complete.— The  cheddaring  proc- 
ess is  regarded  as  complete  when  we  have  the  following  conditions: 

(1)  The  curd  forms  strings  on  hot  iron  an  inch  or  more  in  length. 

(2)  The  whey  running  from  the  curd  shows  an  acidity  of  0.7  to  0.8 
per  cent.  (3)  The  curd  should  be  velvety  in  appearance  and  feeling 
and  tear  apart  like  the  breast  meat  of  a  chicken. 

EXPERIMENT    AND    PRACTICE    WORK,  NINTH    LECTURE. 

Time  required. — Since  it  is  necessary  to  begin  with  the  operation  of 
cheese  making  each  day,  additional  time  will  be  required  each  day,  but 
this  will  serve  to  review  preceding  stages. 

Apparatus,  etc.,  required. — Same  as  before.  Small  amoimts  of  milk 
can  be  used  in  pails  or  a  larger  amount  in  a  vat.  The  instructor  mil 
have  to  be  governed  by  circumstances  as  to  the  detailed  methods  he 
employs. 

1.  Start  in  operation  of  cheese  making  and  make  special  study  of 
indications  that  tell  when  to  remove  curd,  such  as  the  appearance  and 
feehng  of  the  curd,  test  on  hot  iron,  and  acidity  of  whey.  Apply  all 
these  tests  carefully. 

2.  At  proper  time  remove  whey  and  proceed  to  the  operation  of 
cheddaring  the  curd.  Study  with  care  the  changes  that  the  curd  goes 
through. 

3.  Make  various  tests  for  completion  of  process,  such  as  hot  iron, 
acidity  of  whey,  and  texture  and  a]>])earance  of  curd. 

TENTH  LECTURE. 

MILLING,  SALTING,  AND    PRESSING    CURD. 

1.  Milling  curd.— (References  No.  3,  p.  76,  and  No.  8,  p.  69.) 
When  the  cheddaring  process  is  complete  as  determined  by  the  tests 
given  in  the  last  paragraph  of  the  preceding  lecture  the  curd  is  ready 
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for  niilliiif;.  The  time  for  milling  should  come  about  halfway  between 
romovinj;  the  whey  and  salting  the  curd.  By  this  process  the  curd  is 
cut  into  small  pieces  in  order  to  salt  it  more  uniformly  and  handle  it 
more  easily.  Several  machines  are  sold  for  this  purpose.  The  best 
machines  cut  the  curd  into  pieces  of  uniform  size  without  tearing  it. 

2.  Treatment  of  curd  after  milling. — After  milling,  the  curd  is  piled 
u|)  in  order  to  flatten  out  the  pin  holes  and  stirred  enough  to  keoj)  it 
from  matting  together.  The  softening  of  the  curd,  which  is  the  result 
of  the  formation  of  more  uncombined  paracasein,  continues  after  mill- 
ing as  the  result  of  further  formation  of  lactic  acid.  The  curd  should 
be  kapt  warm  all  the  time  (references  No.  3,  p.  76,  and  No.  S,  p.  77). 

3.  ^^'llen  to  salt  curd. — The  curd  is  ready  for  salting  when  (1)  the 
hot-iron  test  shows  strings  2  inches  long,  or  (2)  the  whey  rumiing 
directly  from  the  curd  shows  an  acidity  of  1  per  cent  in  normal  cases 
or  1.1  to  1.2  per  cent  in  case  of  gassy  or  weak-bodied  curds. 

4.  Amount  and  kind  of  salt  to  use. — The  amount  of  salt  used  is  usu- 
ally at  the  rate  of  2^  to  3  pounds  for  1,000  pounds  of  milk.  A  moist 
curd  should  be  salted  more.  A  salt  of  fairly  coarse  grain  is  preferable, 
because  it  dissolves  more  slowly  and  penetrates  the  curd  more  fully. 
When  the  salt  is  added,  the  curd  is  spread  out  thin,  cooled  to  90°  F. 
Then  the  salt  is  mixed  evenly  through  the  curd  and  the  curd  stirred 
until  the  salt  dissolves  completely. 

5.  Effects  of  salting. — While  salt  is  added  for  the  sake  of  flavor,  it 
produces  other  effects,  such  as  (1)  aiding  in  removing  whey,  (2)  hard- 
ening the  curd,  checking  or  retarding  the  formation  of  lactic  acid. 
An  unsalted  cheese  cures  more  rapidly  and  is  apt  to  develop  a  better 
flavor,  the  intensity  increasing  with  increase  of  curing  temperature. 
Excessive  salting  makes  a  cheese  mealy,  because  too  dry,  and  cures 
slowly  (reference  No.  16,  p.  157).  Much  of  the  salt  added  passes  into 
the  whey.  Green  cheese  normally  salted  contains  0.6  to  1  per  cent 
of  salt,  and  this  increases  somewhat  in  the  cured  cheese  through  loss 
of  moisture  (reference  No.  16,  p.  147). 

6.  Temperature  of  curd  when  put  in  press. — Before  pressing,  the  curd 
should  be  cooled  to  a  temperature  between  78°  and  84°  F.  If  pressed 
at  higher  temperatures,  fat  is  lost  and  the  pieces  of  curd  do  not  stick 
together  perfectly.  If  pressed  at  lower  temperatures,  the  pieces  fail 
to  form  a  solid  mass  by  cementing  properly  (reference  No.  3,  p.  76,  or 
No.  8,  p.  81). 

7.  Object  of  pressing  curd. — The  main  object  of  pressing  curd  is  to 
give  the  cheese  a  definite  form  for  market  and  not  alone  to  squeeze 
out  whey,  which  should  be  removed  mostly  while  the  curd  is  in  the  vat. 

8.  Preparing  hoop  for  receiving  curd. — A  round  cap  cloth  of  the  size 
of  the  hoop  is  placed  at  the  bottom*'  and  soaked  in  hot  water.  The 
bandage  is  then  placed  in  the  hoop,  turning  the  edge  in  evenly  about 
an  inch  and  a  half  on  the  bottom.     Curd  is  then  placed  in  the  hoop, 
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using  about  the  same  amount  of  curd  in  each  hoop,  but  being  careful 
not  to  fill  hoop  too  full  (reference  No.  8,  p.  83).  The  top  cap  cloth 
is  then  put*  on  and  the  fibrous  ring  placed  about  edge  and  then  the 
follower  on  top. 

9.  Pressing  curd. — Wlien  the  curd  is  put  in  press  in  normal  condi- 
tion, a  moderate  pressure  will  cause  the  pieces  of  curd  to  cement 
together  in  a  smooth  solid  mass.  The  pressure  should  be  uniform 
and  continuous  for  twenty-four  hours.  With  a  screw  press  the  pres- 
sure is  applied  gradually  at  first,  full  pressure  reached  in  about  fifteen 
minutes,  and  is  tightened  as  fast  as  the  screws  become  loose,  especially 
during  the  first  hour  (reference  No.  8,  p.  84). 

10.  Dressing  cheese. — When  the  curd  has  been  in  press  about  one 
hour  it  is  well  compacted  and  is  then  taken  out.  The  bandage  is 
freed  from  wrinkles  and  trimmed  evenly,  so  that  it  will  come  over  the 
end  of  the  cheese  about  an  inch  and  a  half.  Put  it  in  position  and  soak 
it  with  hot  water;  then  wring  out  the  cap  in  hot  water  and  place  it 
on  the  end  of  the  cheese  (reference  No.  8,  p.  85).  Return  to  press 
and  apply  full  pressure. 

[The  mechanical  manipulations  involved  in  preparing  the  hoop  and 
dressing  the  cheese  can  be  properly  learned  only  from  actual  practice, 
and  the  foregoing  outhne  must  be  filled  in  by  the  students  under  the 
fidler  directions  of  the  lecturer.] 

For  a  description  of  presses,  bandages,  hoops,  etc.,  see  reference 
No.  8,  pp.  81-85. 

11.  Troubles  common  in  cheese  making. — Temperature  conditions 
during  cheese  making  favor  growth  of  many  kinds  of  bacteria,  and 
sometimes  undesirable  forms  prevail,  producing  abnormal  behavior 
in  curd  and  defective  cheese.  Two  of  the  most  familiar  conditions 
are  gas-forming  fermentations  and  overripe  milk. 

12.  Gas-forming  fermentations. — Some  fermentations  produce  gas 
in  the  curd,  causing  it  to  swell,  filling  it  with  small  holes  and  making 
it  very  spongy.*  The  result  of  such  conditions  is  a  "floating"  or 
"  gassy ' '  curd.  This  condition  is  due  to  lack  of  cleanliness  on  the  part 
of  one  or  more  patrons.  Such  milk  can  be  detected  by  the  curd  test 
(see  Lecture  5,  paragraph  4).  When  suspected,  the  results  of  these 
fermentations  can  be  prevented  or  lessened  by  abundant  use  of  a 
starter,  developing  in  the  curd  abundance  of  lactic  acid,  which  is  more 
or  less  poisonous  to  the  gas-forming  bacteria.  The  milk  is  well  ripened 
before  adding  rennet,  and  the  curd  heated  somewhat  more  rapidly 
than  usual  and  from  2°  to  6°  higher.  The  escape  of  gas  from  curd 
is  favored  by  keeping  warm  and  frequent  repiling.  Gas  fermentations 
often  produce  offensive  smells  in  the  curd,  and  these  may  be  largely 
washed  out  by  drenching  the  curd  with  warm  water  (105°  F.).  How- 
ever, it  is  difficult  to  make  perfect  cheese  ^^^thout  some  loss  of  yield 
from  such  milk.  The  ideal  method  is  prevention  by  cleanhness 
(references  No.  3,  p.  77,  and  No.  8,  p.  66). 
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l.S.  Overnpe  milk.--\\\  hot  woatlior  milk  may  l>t'  on  the  verjje  of 
souring  when  ready  to  1)0  nuuh'  into  cheese.  Under  such  conditions 
the  changes  occur  more  rapidly  than  usual;  the  curd  "  works  too  fast." 
The  whey  does  not  escape  fast  enough.  This  may  be  helped  by  stir- 
ring curd  constantly  and  thoroughly  after  removing  whey.  No  starter 
should  be  used  in  an  overripe  milk;  more  rennet  should  be  added  to 
the  milk  and  at  a  lower  temperature.  After  cutting,  the  curd  is  stirred 
until  the  whey  separates  well  before  raising  temperature  (references 
No.  3,  p.  78,  and  No.  8,  p.  58). 

EXPERIMENT    AND    PRACTICE    WORK,  TENTH    LECTURE, 

Time  required. — The  work  at  this  point  carries  one  through  the 
whole  operation  of  cheese  making  and  will  use  five  to  seven  hours  or 
more  a  day. 

Apparatus,  etc.,  required. — Same  as  before,  with  curd  mill,  salt, 
cheese  press,  bandage,  etc. 

Start  operations  of  cheese  making  from  beginning.  Mill  the  curd 
when  the  indications  are  right.  Then  pile  and  stir  occasionally,  keep- 
ing it  warm  all  the  time.     Study  the  changes  in  curd. 

Salt  the  curd  at  time  shown  by  hot-iron  test  and  by  acid  test. 

Observe  temperature  when  curd  is  put  to  press. 

The  instructor  must  give  personal  illustrations  of  method  of  pre- 
paring press,  pressing,  dressing  cheese,  etc. 

After  the  details  of  the  entire  operation  of  cheese  making  have  been 
fairly  well  mastered,  then  the  students  can  undertake  such  of  the  fol- 
lowing experiments  as  they  may  have  time  for : 

(1)  Make  cheese  from  100  pounds  or  more  each  of  (a)  milk  skimmed 
by  separator,  (b)  normal  milk  containing  3  to  3.5  per  cent  of  fat,  and 
(c)  normal  milk  containing  4  to  4.5  per  cent  of  fat.  Note  the  following 
points:  (1)  The  weight  of  cheese  in  each  case,  (2)  the  per  cent  of  fat  in 
whey  in  the  case  of  b  and  c,  and  (3)  the  commercial  quality  of  the 
cheese  when  one  and  two  months  old. 

(2)  Make  cheese  from  100  pounds  or  more  of  normal  milk  and  from 
the  same  amount  of  milk  to  which  has  been  added  25  per  cent  of  water. 
Compare  results  in  yield,  loss  of  fat  in  whey,  etc. 

(3)  Make  cheese  from  two  portions  of  the  same  milk.  Run  one 
portion  in  a  normal  manner  and  the  other  portion  in  the  same  way, 
except  to  stir  the  milk  after  it  has  begun  to  coagulate  with  rennet. 
Notice  the  appearance  of  the  whey  in  both  cases,  and  also  the  per  cent 
of  fat  in  whey  and  the  yield  of  cheese. 

(4)  Compare  results  in  respect  to  per  cent  of  fat  in  whey  and  yield  of 
cheese  when  curd  is  dut  (a)  hard,  (b)  medium,  (c)  soft,  (d)  coarse,  (e) 
fine,  (f)  carefully,  (g)  carelessly. 

(5)  Compare  results  in  respect  to  per  cent  of  fat  in  whey,  yield  and 
quality  of  cheese  when  (a)  the  curd  is  heated  ("cooked")  too  quickly, 
(b)  too  slowly,  (c)  too  high,  (d)  too  low. 
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(6)  Compare  results  in  respect  to  per  cent  of  fat  in  whey,  yield  and 
(juality  of  cheese  when  (a)  the  curd  is  put  to  press  too  warm,  (b)  too 
cold.  ' 

(7)  Make  into  cheese  milk  containing  0.2  to  0.25  per  cent  of  acid  and 
study  the  behavior  of  the  curd,  the  per  cent  of  fat  in  whey,  and  the 
(juality  and  yield  of  cheese. 

(8)  Make  cheese  with  use  of  remiet  at  the  rate  of  8,  6,  and  9  ounces 
per  1 ,000  ])ounds  of  milk.  Compare  results  in  working,  in  behavior  of 
curd,  and  in  ([uality  of  cheese  at  thirty  and  sixty  days. 

(9)  Salt  cheese  at  rate  of  2,  4,  and  6  pounds  of  salt  per  1,000  pounds 
of  milk.  Note  the  yield  of  cheese  and  the  quality  at  thirty,  sixty,  and 
ninety  days. 

(10)  Make  cheese  from  100  pounds  or  more  of  (a)  normal  milk  con- 
taining 3.5  to  4.5  per  cent  of  fat  and  (b)  from  skim  milk  made  from  the 
same  amount  of  the  same  milk  after  it  has  had  its  fat  removed  by 
being  run  tlirough  a  separator.     Compare  the  yields  of  cheese. 

ELEVENTH  LECTURE. 

CARE    OF    CHEESE    AFTER    MANUFACTURE. 

Importance  of  care  of  cheese  after  being  made  has  been  overlooked. 
The  best  made  cheese  can  be  easily  ruined  by  lack  of  care  after  remov- 
ing from  press.  Few  cheese  factories  have  proper  facilities  for  curing 
cheese  in  the  best  way.  Under  the  old  system  much  emphasis  was 
placed  on  greasing  cheese,  using  caps,  and  making  great  efforts  to  pre- 
vent mold,  but  little  effort  was  made  to  reduce  loss  of  moisture. 

1.  Changes  caused  hy  curing  cheese. — Cheese  must  have  age  before  it 
is  salable  for  consumption.  Several  different  changes  take  place  diu-- 
ing  curing  period,  among  which  are  (1)  loss  of  moisture  and  (2)  changes 
in  paracasein. 

2.  Loss  of  moisture  in  curing  cheese. — (Reference  No.  17,  p.  281.) 
Cheese  begins  to  lose  weight  as  soon  as  it  is  taken  from  press,  and 
the  loss  continues  some  months.  The  rapidity  and  extent  of  loss  of 
moistuie  vary  with  several  conditions,  such  as  (1)  the  percentage  of 
moisture  present  in  green  cheese,  (2)  texture  of  cheese,  (3)  size  and 
shape  of  cheese,  (4)  temperature  of  curing  room,  (5)  moisture  in  air  of 
curing  room.  The  more  moist  a  cheese  when  first  made  the  more 
rapidly  it  loses  moisture.  Cheese  with  spongy  texture  loses  moisture 
more  rapidly  than  cheese  with  perfect  texture.  Large  cheeses  lose 
moisture  less  rapidly  in  proportion  to  their  weight  than  smaller 
cheeses.  ''Flats"  lose  weight  more  rapidly  than  cheeses  of  the  same 
diameter  and  twice  the  height.  The  higher  the  temperature  of  the 
curing  room  the  greater  the  loss  of  moisture.  The  greater  the  mois- 
ture in  the  air  of  the  curing  room  the  smaller  is  the  loss  of  weight. 

3.  Changes  in  paracasein. — In  freshly  coagulated  cheese  curd  the 
calcium  casein  of  milk  is  changed  to  calcium  paracasein,  which,  under 
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the  action  of  lactic  acid,  is  changed  during  the  process  of  cheese  making 
intt)  free  paracasein  (not  combined  with  calcium).  Fresh  cheese,  aside 
from  the  fat  and  nu)isture,  consists  largely  of  this  uncombined  para- 
casein. This  compound  undergoes  the  changes  in  ripening  which 
})rofoun(lly  affect  the  whole  character  of  the  cheese.  Green  cheese  is 
tough,  somewhat  rul)bcr-like,  not  appreciably  soluble  on  the  tongue, 
difficult  of  digestion,  and  lacking  in  flavor.  In  the  course  of  ripening 
it  becomes  softer,  more  easily  digestible,  and  acquires  characteristic 
flavors.  The  exact  causes  of  these  changes  are  not  known  fully,  but 
they  are  due  in  part  to  rennet,  in  part  to  galactase,  and  in  part  to 
bacterial  action,  either  direct  or  through  their  enzyms.  Flavor  is  not 
formed  by  either  rennet  or  galactase  (reference  No.  3,  p.  80).  These 
changes  are  influenced  in  extent  and  rapidity  by  temperature,  mois- 
ture, amount  of  rennet  and  salt  used  in  making  cheese,  and  amount 
of  acid  i)resent  (refeience  No.  16,  p.  156). 

4.  Iniiuence  of  temperature  upon  quality  of  cheese. — Cheese  cures 
more  ([uickly  at  higher  temperatures,  but  at  the  expense  of  flavor  and 
texture.  Cheese  cured  at  75°  F.  or  above  loses  fat  by  leakage.  Ched- 
dar cheese  cured  above  60°  F.  does  not  give  the  best  quality.  Cheese 
cures  more  slowly  at  lower  temperatures  but  the  product  is  superior  in 
([uality.  Also  less  moisture  is  lost  at  lower  temperatures.  Best 
results  are  secured  by  curing  cheese  below  40°  F.  for  a  period  of  six 
months  or  more  (references  No.  18,  p.  54,  and  No.  19,  p.  110). 

5.  Covering  cheese  uyith  parajfin. — Loss  of  moisture  in  cheese  can  be 
largely  prevented  by  coating  the  cheese  with  a  thin  layer  of  paraffin 
without  injuring  the  quality  (reference  No.  18,  p.  82,  or  No.  19,  p.  111). 
At  higher  temperatures  the  saving  is  greater  and  the  quality  is  better 
than  in  cheese  not  so  treated.  Another  distinct  advantage  of  using 
parafRn  is  that  it  prevents  cheese  becoming  moldy.  Conveniences  for 
coating  cheese  with  paraffin  can  be  obtained  from  dairy-supply  houses. 
The  cheese  should  be  allowed  to  dry  out  well  on  the  surface  and  then 
dipped  in  melted  paraffin  that  is  at  a  temperature  of  150°  to  200°  F., 
using  parafhn  that  has  a  melting  point  not  above  120°  F.  From  three 
days  to  a  week  should  be  enough  to  dry  out  the  surface  of  the  cheese 
before  coating. 

6.  Moisture  in  air  of  curing  rooms. — (Reference  No.  3,  p.  81,  or 
No.  8,  p.  100.)  The  relative  amount  of  moisture  in  the  air  can  be 
determined  by  a  hygrometer.  For  curing  Cheddar  cheese  the  moisture 
should  be  65  to  75  per  cent  of  saturation. 

7.  Control  of  inoisture  arid  temperature  in  curing  rooTus. — If  a  cheese 
maker  cures  his  own  cheese  properly  he  should  have  a  special  curing 
room,  properly  made  and  equipped.  The  curing  room  should  be  on 
the  coolest  side  of  the  building  with  the  least  possible  outside  exposure. 
Details  for  construction  are  given  in  Wisconsin  Experiment  Station 
Bulletin  70.     The  control  of  moisture  and  temperature  are  secm"ed 
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through  (1)  ventilation  by  air  forced  through  horizontal  subearth 
ducts  or  deep  vertical  subearth  wells  and  ducts;  (2)  ventilation  over 
ice;  or  (3)  evaporation  of  water  (reference  No.  20  or  No.  3,  p.  81). 

8.  Method  of  procedure  in  the  absence  of  curing  rooms. — Where  it  is 
impossible  to  have  proper  curing  rooms  the  best  results  can  be  real- 
ized by  coating  the  cheeses  with  paraffin  and  turning  them  over  to 
the  buyer  at  once,  or  the  factory  may  arrange  to  place  them  in  some 
convenient  cold  storage. 

EXPERIMENT    AND    PRACTICE    WORK,  ELEVENTH    LECTURE. 

In  a  course  of  cheese  instruction  like  the  one  contemplated  by  this 
course  of  study  it  will  hardly  be  practicable  to  undertake  any  experi- 
ment or  practice  work  in  cheese  making.  The  most  that  can  be  done 
is  for  the  lecturer  to  arrange  to  have  on  hand  for  illustration  cheeses 
that  have  been  cured  at  different  temperatures  and  with  and  without 
parafhn  covering. 

TWELFTH  LECTURE. 

COMMERCIAL    QUALITIES    OF    CHEDDAR    CHEESE  AND    METHODS  OF 

JUDGING    CHEESE. 

1 .  Qualities  of  cheese. — Certain  qualities  of  American  Cheddar  cheese 
have  been  adopted  as  a  basis  of  the  commercial  value  of  one  cheese  as 
compared  with  another.  The  terms  commonly  used  in  expressing 
these  quahties  are  the  following:  (1)  Flavor,  (2)  body,  (3)  texture,  (4) 
color,  (5)  general  appearance,  and  (6)  salt.  The  number  of  terms  used 
varies  in  different  market  centers. 

2.  Score  cards. — As  a  matter  of  convenience  and  uniformity,  score 
cards  are  often  used.  The  following  is  a  typical  illustration  of  a  score 
card: 

Cheese  judging  numerical  and  descriptive  score  card. 
ScoiP  for  clieese  (or  sample)  marked . 

NUMERICAL    SCORE. 


Flavor 

Texture 

Body 

Color 

Appearance  and  salt. 


Total. 


Perfection, 


Points. 
45 
20 
15 
10 
10 


100 


Score. 


Date 190    .         Initials  or  number  of  judge. 
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DESCRIPTIVE    SCOEE. 

[Check  qualities  below  as  they  apply  to  cheese  examined.] 


Flavor. 

Texture. 

Body. 

Color. 

Appearance. 

Salt. 

Perfect. 

Perfect. 

Perfect. 

Perfwt. 

Perfect. 

Perfect. 

Clean. 

Close. 

Solid  or  firm. 

Straight. 

Edges  square. 

Too  little. 

High  or  quick. 

Loose  or  porous. 

Smooth. 

Translucent. 

Rmd  smooth. 

Too  much. 

Low  or  lliit. 

Mechanical 

Silkv. 

White  specks. 
Streaked. 

Cracks. 

Too  much  acid. 

holes. 

Wa.xy. 

Light  spots. 

Too  little  acid. 

Gas  or  pin  holes. 

Pasty  or  salvy. 

Wavy. 

Neat. 

Sour 

Swiss  holes. 

Stiff,  corky,  or 

Mottled. 

Slovenly. 

Sweet  or  fruity. 

curdy. 

Acid  cut. 

Tainted. 

Weak. 

Too  high. 

Weedy. 

Mealv. 

Too  light. 

Barnlike. 

(;ritty. 

Uncolon»d. 

Strong. 

\\atery. 

Tallowy. 

Dry. 

3.  Flavor  of  cheese. — By  flavor,  a.s  applied  to  cheese,  we  mean  the 
odor  of  the  cheese,  or  really  odor  and  taste  combined.  The  serse  of 
smell  is  <.^enerally  more  sensitive  in  detecting  most  variations  of  flavor 
in  cheese  than  taste.  The  flavor  of  cheese  is  ascertained  by  crushing 
a  piece  in  the  palm  of  the  hand  to  warm  it  up  slightly  and  is  at  once 
held  under  the  nose. 

(a)  "Perfect"  flavor  in  Cheddar  cheese  resembles  that  of  first-class 
butter,  with  an  added  something  of  its  own  that  can  not  be  easily 
described.  Cheese  flavor  is  sometimes  described  as  "nutty."  Per- 
fect cheese  flavor  is  not  strong  and  is  free  from  all  traces  of  an  objec- 
tionable character.  The  taste  should  be  mild  and  somewhat  lasting, 
but  not  so  sharp  as  to  "bite"  the  tongue. 

(6)   "Clean"  flavor  is  entirely  free  from  objectionable  smell. 

(c)  "High"  or  "quick"  flavor  is  a  delicate  flavor  that  disappears 
quickly. 

{d)  ' '  IjOW  "  or  "  flat ' '  flavor  indicates  only  traces  or  absence  of  flavor, 
or  insipidity. 

(e)  "Too  much  acid"  applies  to  flavor  that  smells  somewhat  sour, 
but  does  not  taste  sour. 

(/)  "Too  little  acid"  applies  to  flavor  that  is  rather  mild  and  lack- 
ing in  character. 

(g)  ' '  Sour  "  cheese  tastes  sour  when  fresh,  from  containing  too  much 
whey. 

(h)  "Sweet"  or  "fruity"  flavor  is  suggestive  of  pineapple  odor 
and  is  somewhat  sickish. 

(i)  "T'ainted"  flavor  describes  a  variety  of  mildly  or  strongly  offen- 
sive odors. 

ij)  "Weedy"  flavor  applies  to  flavor  coming  from  food  eaten  by 
cow,  such  as  leeks,  ragweed,  cabbage,  etc. 

(1c)  "Bamlike"  flavor  is  self-descriptive,  suggesting  odor  of 
manure. 

(Z)  "Strong"  flavor  is  very  pronounced,  but  free  from  anything 
offensive;  it  is  a  good  flavor  strongly  developed. 


52 

(m)  "Tallowy"  flavor  resembles  that  of  tallow. 

4.  Texture  of  cheese. — Texture,  as  applied  to  cheese,  refers  mainly 
to  compactness.  Commonly  the  body  is  considered  as  a  part  of  tex- 
ture, but  the  two  qualities  are  easily  distinct. 

(«)  "Perfect"  texture  in  cheese  is  indicated  when  a  cut  surface  of 
the  inside  of  the  cheese  presents  to  the  eye  a  solid,  compact,  continu- 
ous appearance,  free  from  breaks,  holes,  and  chunks.  A  plug  drawn 
from  a  cheese  of  perfect  texture  should  be  smooth  and  not  "fuzzy." 
When  a  plug  is  broken  in  two  it  should  not  crumble,  but  show  a  flaky 
appearance,  termed  a  "flinty  "  break,  resembling  the  surface  of  broken 
cast  iron  or  broken  flint. 

(&)  "Close"  texture  describes  the  appearance  of  a  cut  surface  of 
cheese  when  free  from  all  kinds  of  holes. 

(c)  "Loose"  or  "porous"  texture  is  indicated  by  lack  of  compact- 
ness and  solidity. 

{d)  "Mechanical  holes"  in  cheese  are  irregular,  open  spaces  caused 
by  incomplete  cementing  together  of  the  curd  particles  in  the  press. 

(<?)  "Gas"  or  "pin  holes"  are  small  holes. 

(/)  "Swiss"  holes  are  fairly  large,  round  holes,  such  as  are  present 
in  Emmenthaler  cheese. 

5.  Body  of  cheese. — This  term,  used  in  connection  with  cheese,  refers 
to  the  character  of  the  substance  or  consistence  of  cheese.  This  qual- 
ity is  ascertained  by  pressing  a  piece  of  cheese  between  the  thumb  and 
fuigers. 

(a)  "Perfect"  body  in  a  cheese  is  indicated  when  the  cheese  is  solid, 
firm,  and  smooth  in  substance  or  consistence. 

(6)  "Solid"  or  "firm"  bodied  cheese  shows  a  certain  amount  of 
resistance  under  pressure,  somewhat  like  a  piece  of  fat  pork  or  cold 
butter. 

(c)  "Smooth"  bodied  cheese  when  pressed  between  the  thumb  and 
fingers  feels  smooth  and  velvet-like,  as  distinct  from  harsh,  gritty,  or 
mealy. 

id)  "Silky"  bodied  cheese  is  smooth,  but  not  over  solid. 

(e)  "Waxy"  bodied  cheese  is  much  the  same  as  silky,  but  possess- 
ing more  firmness  or  solidity. 

(/)  "Pasty"  or  "salvy"  cheese  is  very  soft,  usually  from  an  excess 
of  moisture.     It  sticks  to  the  fingers  when  pressed. 

ig)  "Stiff"  or  "corky"  or  "curdy"  bodied  cheese  is  hard,  over- 
firm,  and  tough,  and  does  not  crush  down  readily  when  pressed  in  the 
hand. 

Qi)  "Weak"  bodied  cheese  is  very  soft,  lacking  in  firmness,  but  not 
necessarily  stickj^. 

{%)  "Mealy"  bodied  cheese  is  cheese  that  breaks  down  in  fine  crumbs 
when  pressed. 

(j)  "Gritty"  bodied  cheese  feels  harsh  and  gritty  under  pressure. 
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(k)  "Watery"  bodied  cheese  is  excessively  soft  and  pasty. 
(I)  "Dry"  bodied  cheese  is  fjenenilly  very  mealy  or  hard. 

6.  Color  of  cheese. — Whether  artificially  colored  or  not  cheese  may 
vary  considerably  in  color. 

(a)  "Perfect"  color  in  cheese  is  indicated  by  evenness  of  color 
throughout  the  mass  of  cheese.  The  cheese  should  be  somewhat 
translucent. 

(b)  "Straight"  color  is  even  color  throughout  the  entire  mass  of 
cheese. 

(c)  "Translucent"  color  applies  to  cheese  which  appears  slightly 
translucent  wh(>n  the  plug  is  held  between  the  eye  and  the  light. 

(d)  "White  specks"  is  a  term  that  explains  itself.  Such  specks  arc 
a  defect. 

(e)  "Streaked"  color  indicates  that  there  are  lighter  portions  of 
cheese  in  the  form  of  streaks. 

(/)  "Wavy"  color  applies  to  lighter  portions  appearing  in  waves. 

(g)  "Mottled"  color  in  cheese  shows  in  light  spots  of  fairly  large 
size. 

(h)  "Acid  cut"  color  is  shown  in  cheese  when  considerable  portions 
of  the  cheese  have  been  made  lighter  in  color  by  the  presence  of  too 
much  acid. 

(i)  "Too  high"  color  is  indicated  by  a  reddish  color,  caused  by 
using  too  much  coloring  matter.  However,  this  question  of  color  is 
a  relative  one,  because  the  demand  in  different  markets  varies  from 
uncolored  to  extremely  high  color, 

ij)  "Too  light"  color  is  usually  used  wdth  reference  to  cheese  that 
has  been  made  uniformly  dead  white  by  the  action  of  too  much  acid. 

{k)  "Uncolored"  Cheddar  cheese  is  not  white,  but  of  a  light  amber 
shade. 

7.  Appearance  of  cheese. — The  term  "appearance"  refers  to  the 
general  appearance  of  the  cheese  to  the  eye  in  respect  to  neatness  and 
uniformity. 

"Perfect."  In  a  cheese  of  perfect  appearance  the  curd  must  be 
smooth,  even  in  color,  free  from  cracks,  and  fairly  hard.  The  band- 
age must  be  without  wrinkle  and  neatly  rounded  over  the  edges  about 
an  inch  and  a  half  on  each  end  of  the  cheese.  The  sides  of  the  cheese 
should  be  straight  and  of  uniform  height  all  around. 

The  faults  of  appearance  are  as  follows,  the  terms  being  self- 
descriptive:  (1)  Cracks,  (2)  fight  spots,  (3)  roughness  in  rind,  (4) 
uneven  edges,  (5)  wrinkles  in  bandage,  (6)  lack  of  uniformity  in  ends 
and  in  height,  and  (7)  bulging  out  at  sides  or  ends. 

8.  Salt  in  cheese. — The  salt  in  cheese  is  "perfect"  when  just  enough 
has  been  used  to  impart  a  sufficient  taste  to  the  cheese.  "Too  little" 
salt  results  in  injury  to  flavor  and  texture,  causing  bitterness  of  flavor 
and  porous  texture.  "Too  much"  salt  results  in  a  dry,  mealy  texture 
and  imperfect  flavor. 
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EXPERIMENT    AND    PRACTICE    WORK,  TWELFTH    LECTURiJ. 

Time  required. — A  half  hour  or  less  a  day  for  several  days  will  give 
more  effective  results  in  jud^inj^  cheese  than  to  devote  more  time  con- 
tinuously in  one  day. 

Apparatus  required. — A  cheese  trier. 

1.  The  use  of  a  cheese  trier  in  takinp;  a  sample  ])hv^  from  a  cheese 
should  be  learned  first. 

2.  Have  a  score  card  ready.  The  examination  of  cheese  for  flavor 
is  tried  b}'"  direct  smellino;  of  plug  and  by  warming  some  of  the  cheese 
in  the  hand.  In  each  cheese  examined  let  each  one  indicate  what 
flavor  or  flavors  he  perceives  and  give  it  a  numerical  score.  The 
examination  for  texture,  body,  color,  appearance,  and  salt  is  carried 
on  similarly,  each  one  keeping  a  careful  record  describing  each  quality 
and  also  giving  each  a  numerical  value.  After  the  examination  of 
one  cheese  is  completed  it  will  be  well  for  the  instructor  to  go  over 
the  whole  work  in  detail,  pointing  out  any  errors  in  judgment  that  may 
appear  on  the  different  score  cards.  Let  every  point  be  fully  explained. 
Then  pass  on  to  another  cheese.  It  is  desirable,  of  course,  to  have  as 
much  variety  as  possible  in  the  cheeses  examined. 

THIRTEENTH  LECTURE. 

THE    MANUFACTURE    OF    COTTAGE    CHEESE     AND     OF     POTTED    OR    CLUB 

CHEESE. 

Cottage  or  Dutch  cheese  is  the  product  made  by  allowing  milk  to 
stand  until  it  coagulates  by  ordinary  souring,  the  curd  being  drained 
to  allow  the  escape  of  much  of  the  whey,  after  which  it  is  salted, 
pressed  into  the  form  of  balls,  and  is  then  ready  for  consumption. 

1.  Material  to  use. — Skim  milk  should  be  used.  Whole  milk  loses 
too  much  of  its  fat  in  being  made  into  cottage  cheese. 

2.  Preparation  and  use  of  starter. — In  making  cottage  cheese  on  a 
large  scale  considerable  time  can  be  saved  by  hastening  the  souring 
of  the  milk  through  the  use  of  a  starter  prepared  as  described  in  Lecture 
7,  paragraphs  4  and  5.  The  character  of  the  starter  is  of  much  im- 
portance. Impure  starters  may  cause  slimy  fermentation,  and  from 
such  curd  the  whey  will  not  separate  easily  (reference  No.  21,  p.  34). 

3.  Manufacture  of  cottage  cheese  witJiout  starter. — The  milk  is  kept 
at  a  temperature  of  70°  to  75°  F.  until  well  curdled,  which  will  usually 
require  twenty-four  to  forty-eight  hours.  The  curdled  mass  is  then 
broken  by  hand  or  cut  by  a  curd  knife  and  is  heated  gradually  to  90°  F. 
and  is  kept  at  this  temperature  until  the  whey  appears  clear.  When 
the  heat  is  so  applied  as  to  require  thirty  to  forty  minutes  to  reach 
90°  F.,  then  the  whey  will  usually  separate  clear  in  fifteen  or  twenty 
minutes.  The  whey  is  then  removed  and  the  curd  is  put  into  muslin 
bags  or  on  racks  and  drained  as  long  as  whey  runs.     The  curd  is  then 
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salted  at  the  rate  of  1  pound  of  silt  for  100  pounds  of  curd,  or  to 
taste,  shaped  into  pound  or  half-pound  balls,  and  finally  wrapped  in 
oiled  i)aper.  For  the  fmest  quality  of  cheese,  the  curd  before  being 
made  into  balls  should  be  mixed  with  thick  cream,  j^referably  ripened 
cream,  at  the  rate  of  1  ounce  of  cream  for  1  pound  of  cheese  (reference 
No.  21,  p.  34). 

4.  Manufacture  of  cottage  cheese  with  use  of  starter. — A  good 
starter  is  added  to  milk  at  the  rate  of  2  or  3  pounds  to  100  pounds  of 
milk  and  thoroughly  mixed  through  the  mass  of  milk  and  then 
treated  as  described  under  the  preceding  paragraph  3  (reference  No. 
21,  p.  35). 

5.  Manufacture  of  cottage  cheese  with  use  of  starter  and  rennet. — The 
starter  is  added  as  described  in  paragraph  4  preceding,  and  about 
eight  hours  later  rennet  extract  added  at  the  rate  of  1  ounce  for  1,000 
pounds  of  milk.  The  operation  is  completed  as  before  described  (refer- 
ence No.  21,  p.  35). 

6.  Manufacture  of  cottage  cheese  hy  direct  addition  of  hydrochloric 
acid.— IlsiYC  the  milk  at  70°  to  80°  F.  Measure  out  pure  hydrochloric 
acid,  of  specific  gravity  1.20,  at  the  rate  of  10  ounces  for  100  pounds  of 
milk,  dilute  with  ten  times  its  bulk  of  water  and  add  to  milk  gradu- 
all}^  stirring  the  milk  constantly  while  the  acid  is  being  added.  Con- 
tinue the  stirring  until  the  curd  separates  completely,  leaving  a  clear 
whey  entirely  free  from  milkiness.  The  whey  is  then  run  from  the 
curd  and  the  operation  completed  as  before.  In  order  to  get  the 
proper  flavor,  it  wall  be  necessary  to  mix  with  the  curd  some  loppered 
milk  or  cream  (reference  No.  21,  p.  35). 

7.  Qualities  of  cottage  cheese. — (Reference  No.  21,  p.  36.)  Flavor 
and  texture  are  the  most  important  qualities  in  cottage  cheese.  The 
flavor  should  be  that  of  mildly  soured  milk  or  well-ripened  cream. 
There  should  be  an  entire  absence  of  all  objectionable  flavor,  such  as 
bitter  taste,  stable  flavor,  etc.  If  the  cheese  tastes  too  sour  it  is 
usually  due  to  keeping  too  much  whey  in  curd.  The  use  of  a  starter 
is  apt  to  insure  the  right  kind  of  flavor.  The  texture  of  cottage  cheese 
is  largely  dependent  on  the  amount  of  moisture  in  the  cheese. 
When  the  percentage  of  moisture  is  much  below  70,  the  cheese  is 
harsh,  dry,  and  sawdust  like.  The  right  texture  of  cottage  cheese  is 
smooth  and  free  from  harshness. 

8.  Yield  of  cottage  cheese. — From  100  pounds  of  milk  one  should 
obtain  from  20  to  22  pounds  of  cheese.  Variation  in  moisture  makes 
much  variation  in  yield  (reference  No.  21,  p.  14). 

9.  Composition  of  cottage  cheese. — Cottage  cheese  of  the  best  texture 
contains  70  to  75  per  cent  of  moisture.  Curdling  milk  at  too  high  a 
temperature  and  heating  the  curd  too  high  or  too  long  will  make  the 
cheese  too  dry.  Cottage  cheese  contains  about  3.5  to  4  per  cent  of 
milk  sugar  and  2  to  2.5  per  cent  of  nitrogen,  mostly  in  the  form  of 
casein  lactate  (reference  No.  21,  p.  14). 
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10.  Digestibility  of  cottage  cheese. — Cottage  cheese  is  more  readily 
digestible  than  fresh  Cheddar  cheese.  Cottage  cheese  is  ready  for 
consumption  as  soon  as  made  (reference  No.  21,  p.  33). 

11.  The  manufacture  of  potted  or  club  cheese. — This  kind  of  cheese  is 
on  the  market  under  various  brand  names,  being  put  up  in  small  jars. 
Tliis  is  very  easily  prepared  on  a  small  scale.  Take  well-ripened 
Cheddar  cheese  of  good  quality,  cut  into  small  chunks  and  pass  through 
a  meat-grinding  machine.  To  this  ground  cheese  add  1  ounce  of 
melted  butter  of  good  quality  for  each  pound  of  cheese,  and  work  it 
through  the  cheese  mass  until  thoroughly  incorporated.  Pack  this 
into  small  jars  or  jelly  glasses,  the  inside  surface  of  which  has  been 
smeared  with  melted  butter.  Cover  the  upper  surface  with  a  thin 
layer  of  melted  butter  and  cover  with  paper.  Keep  in  cool  place  until 
wanted  for  use. 

EXPERIMENT    AND    PRACTICE    WORK,    THIRTEENTH    LECTURE. 

Time  required. — The  first  day  fifteen  or  twenty  minutes  will  be  suffi- 
cient to  start  the  work.  On  the  next  day  if  the  milk  has  fully  curdled 
the  operation  can  be  completed  in  one  or  two  hours. 

Apparatus,  etc.,  required. — Pails  holding  25  pounds  of  milk  and 
some  means  of  controlling  the  temperature  moderately  are  the  chief 
utensils  required  besides  a  thermometer  and  some  kind  of  a  knife  for 
cutting  curd.  Skim  milk  should  be  used,  20  pounds  being  enough  for 
each  student. 

1.  Make  cottage  cheese  \\athout  starter,  as  described  in  paragraph  4. 

2.  Make  cottage  cheese  with  starter,  preparing  starter  in  the  man- 
ner previously  described.     See  paragraph  5. 

3.  Make  cottage  cheese  with  starter  and  rennet,  according  to  para- 
graph 6. 

4.  In  every  case  keep  careful  records  of  the  work. 

FOURTEENTH  LECTURE. 
METHODS    OF    PAYING    FOR    MILK    FOR    CHEESE    MAKING. 

1.  Weight-of-milk  method. — Until  about  1894  the  universal  custom 
prevailed  of  paying  for  milk  at  cheese  factories  on  the  basis  of  the 
weight  of  milk  furnished  by  each  patron.  This  method  is  still  com- 
mon. It  is  based  upon  the  false  belief  that  al)  kinds  of  milk  are  of  the 
same  value  for  cheese  making.  The  data  presented  in  Lecture  2  show 
that  this  claim  is  entirely  wrong.  We  know  that  milk  varies  greatly 
in  composition,  and  the  composition  determines  the  cheese-making 
value. 

2.  Difficulty,  of  absolute  fairness. — In  paying  for  milk  at  factories 
absolute  fairness  can  be  realized  in  every  individual  case  only  by 
knowing  two  points:  (1)  The  amount  of  cheese  that  is  made  from  each 
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milk  and  (2)  the  quality  of  such  cheese.  The  exact  amount  of  cheese 
produced  can  be  ascertained  only  by  a  careful,  direct  determination  of 
both  fat  and  casein,  the  two  solid  constituents  of  milk  that  make 
cheese;  but  this  is  not  practicable.  The  quality  of  cheese  is  quite 
dependent  ujion  the  per  cent  of  fat  in  milk,  assumin*;  the  milk  to  be 
clean  in  eyery  way. 

3.  Fat  as  a  ha^is  for  fixing  value  of  cheese  milk. — Fat  in  milk  can  be 
used  as  a  fair  basis  in  determining  the  yalue  of  milk  for  cheese  making 
for  two  reasons:  (1)  The  amount  of  cheese  made  fi'om  different  milks 
is  nearly  in  proportion  to  the  amount  of  fat  present  in  milk  (see 
Lecture  2,  paragraph  6).  (2)  Cheese  made  from  milk  rich  in  fat  is 
higher  in  quality  than  cheese  made  from  milk  })0()rer  in  fat. 

4.  Paying  for  milk  on  basis  of  weight  of  milk. — When  milk  is  paid  for 
by  weight  alone,  each  patron  receiyes  money  in  proportion  to  the 
amount  of  milk  taken;  but  each  patron  receiyes  for  100  pounds  of 
milk  the  same  amount  of  money  eyery  other  patron  receives,  without 
reference  to  the  amount  of  cheese  each  patron's  milk  will  produce. 

5.  Paying  for  milk  on  basis  of  amount  of  fat  in  milk. — To  illustrate 
this  method,  we  assume  that  two  patrons  furnish  milk,  one  of  which 
(A)  contains  3  per  cent  of  fat  and  the  other  (B)  4  per  cent.  The 
amount  of  cheese  made  from  100  pounds  of  milk  A  is  8.55  and  that 
from  milk  B  10.65,  or  a  total  of  19.2  pounds,  which  sells  at  10  cents  a 
pound,  or  192  cents.  On  the  weight-of-milk  basis  each  receiyes  one- 
half,  or  96  cents.  On  the  basis  of  the  fat  in  the  milk  one  (A)  receiyes 
three-seyenths,  82.3  cents,  and  the  other  (B)  four-sevenths  of  the 
money,  109.7  cents. 

6.  Comparison  of  two  methods. — The  following  table  shows  the  result 
of  paying  for  milk  according  to  weight  and  according  to  fat  content : 

Paying  for  milk  by  weight  arid  by  fat  content. 


Name  of  patron. 

Fat  in  100 

pounds  of 

milk. 

Cheese 
made  from 
100  pounds 

of  milk. 

Amount  of 
money  re- 
ceived 
when  di- 
vided on 
fat  basis. 

Amount  of 
money  re- 
ceived 
when  di- 
vided ac- 
cording to 
weight  of 
milk. 

A 

Pounds. 
3 

4 

Pounds. 
8.55 
10.65 

Cents. 
82.3 
109.7 

Cents. 

96 

B                              

96 

Notice  the  following  facts:  (1)  By  weight-of-milk  method  A  receives 
same  amount  of  money  for  8.55  pounds  of  cheese  that  B  does  for  10.65 
pounds.  (2)  A  receives  over  11  cents  a  pound  for  cheese,  while  B 
receives  only  9  cents.  (3)  A  receives  32  cents  a  pound  for  milk  fat, 
while  B  receiyes  only  24  cents.  (4)  A  receives  on  100  pounds  of  milk 
13.7  cents,  which  really  belongs  to  B.  (5)  One  method  makes  no  dif- 
ference, while  there  really  exists  a  difference  of  27.4  cents  in  favor  of  B. 
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7.  Method  of  allowing  for  hotli  casein  and  fat. — In  some  factories, 
especially  in  Canada,  the  casein  is  taken  into  account  in  makinoj  divi- 
dends. This  is  done  by  adding  2  to  the  per  cent  of  fat,  on  the 
assumption  that  all  milks  contain  only  2  per  cent  of  casein  and  that 
the  figures  thus  obtained  approximate  more  closely  the  cheese  yields 
of  different  milks.  This  method  is  ()])jectionable  for  the  following 
reasons:  (1)  The  poorest  factory  milk  contains  about  2  percent  of 
casein,  wliile  richer  milks  contain  more  (see  Lecture  2,  paragraph  5). 
By  this  method  the  richer  milk  does  not  get  its  full  credit  of  casein 
and  cheese  yield.  (2)  This  method  is  in  favor  of  the  poorer  milk. 
(3)  It  makes  no  recognition  of  the  fact  that  rich  milk  produces 
better  quality  of  cheese  than  poor  milk. 

8.  Summary  of  reasons  for  using  tTie  miU\fat  hasis  in  paying  for  milk 
at  cheese  factories — 

First.  Because  the  amount  of  fat  in  milk  offers  the  most  accurate, 
practicable,  and  just  basis  we  have  for  determining  the  cheese-produc- 
ing value  of  milk. 

Second.  Because  this  method  recognizes  the  fundamental  truth 
that  different  milks  possess  different  values  for  cheese  making. 

Third.  Because  this  method,  being  based  on  truth,  is  just' to  all  and 
is  therefore  in  the  highest  sense  businesslike. 

Fourth.  Because  the  adoption  of  this  method  results  in  an  improve- 
ment in  the  quality  of  milk  produced.  It  makes  it  pay  to  produce 
better  milk. 

Fifth.  Because  all  temptation  to  adulterate  milk  by  watering  or 
skimming  is  removed,  since  a  man  receives  pay  for  the  number  of 
pounds  of  fat  he  furnishes. 

Sixth.  Because  improvement  in  the  character  of  dairy  animals  will 
follow,  and  in  consequence  the  yield  and  composition  of  milk,  which 
means  economy  of  production  and  increased  profit. 

9.  Method  of  making  cheese-factory  dividends  on  hasis  of  milk  fat. — 
Several  methods  may  be  employed  to  determine  the  amount  of  each 
patron's  dividend.  Calculators  are  published,  which  save  most  of  the 
details  of  figuring.  We  will  present  here  the  simplest  methods,  show- 
ing the  necessary  details.  We  want  to  calculate  the  dividends  for  one 
dividend  period,  whether  a  week  or  month.  We  must  know  four 
items:  (1)  The  amount  of  milk  delivered  by  each  patron  during  the 
dividend  period;  (2)  the  per  cent  of  fat  in  the  milk  for  the  same  time; 
(8)  total  or  gross  amount  of  money  received  for  the  cheese  produced 
during  the  same  period,  and  (4)  the  expenses  to  be  deducted  from 
gross  receipts,  such  as  cost  of  manufacture,  selling,  carting,  etc.  Hav- 
ing these  data,  we  need  only  to  apply  the  following  rule,  which  is 
stated,  for  convenience,  in  three  steps: 

Rule,  step  1.  To  find  the  amount  of  milk  fat  furnished  by  each 
patron:  Multiply  together  the  per  cent  of  fat  in  the  milk  and  the 
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amount  of  milk  delivered  by  each  patron,  expressed  in  hundreds  of 
pounds  and  dociinals  of  a  hundred.  Tliis  (]^ives  the  total  amount  of  fat 
in  the  milk  delivered  by  each  patron  during  the  dividend  period. 
The  following  table  illustrates  this  calculation: 


Illustration  of  method  of  calculating  milk  fat  delivered  hy  patrons. 


Name  of  patron. 

Pound.s  of 
milk  deliv- 
ered during 
dividend 
period  by 
each  patron. 

Pounds  of 
milk  ex- 
pressed in 
at>cinials  of 
100  pounds. 

Percent  of 

fat  in  milk 

during 

period. 

Pounds  of 

fat  in  milk 

delivered 

by  each 

patron. 

A 

350 
650 
835 
965 

3.50 
6.50 
8.35 
9.65 
12.00 

4.0 
3.6 
5.2 
4.4 
4.2 

14.00 

B                                     

23.40 

C     

43.42 

D 

42.46 

E 

Total                          

1,200 

50.40 



173.68 

1 

Rule,  step  2.  To  find  the  net  value  of  1. pound  of  milk  fat:  Divide 
the  total  net  receipts  by  the  total  number  of  pounds  of  milk  fat  deliv- 
ered by  all  the  patrons  during  the  dividend  period.  Example:  From 
the  amount  of  milk  delivered  by  patrons,  as  previously  given,  there 
have  been  made,  say.  452  pounds,  which  realizes  9  cents  a  pound  after 
deducting  all  expenses.  This  will  leave  S4().68  to  distribute  among  the 
patrons.  We  now  divide  $40.68  by  173.68,  the  total  poimds  of  fat 
delivered  by  all  patrons  during  the  dividend  period,  and  we  have  23.42 
cents  as  the  net  amoimt  of  money  received  from  cheese  for  each  pound 
of  milk  fat  delivered. 

Rule,  step  3.  To  find  the  amount  of  dividend  due  each  patron:  Mul- 
tiply together  the  number  representing  the  pounds  of  milk  fat  fur- 
nished by  each  patron  and  the  net  price  received  for  each  pound  of 
milk  fat.  In  this  case  the  net  price  received  for  each  pound  of  milk 
fat  is  23.42  cents,  and  we  multiply  by  this  the  number  of  pounds  of 
fat  delivered  by  each  patron.     Example : 


Name  of  patron. 

Pounds  of 
fat  in  milk 
delivered. 

Net  price 
received 
for  each 
pound  of 
fat. 

Amount  of 
money  re- 
ceived by 
each  pa- 
tron. 

A 

14.00 
23.40 
43.42 
42.46 
50.40 

?0. 2342 
.2342 
.2342 
.2342 
.2342 

$3.28 

B                         

5.48 

C   

10.17 

D              

9.95 

E 

11.80 

10.   Examples  for  practice — 

(1)  A  has  20  cows,  which  give  each  30  pounds  of  milk  a  day,  testing 
4i  per  cent  of  fat.  B  has  30  cows,  each  giving  25  pounds  of  milk  a  day, 
testing  3^  per  cent  of  fat.  (a)  Which  herd  produces  more  milk  fat  per 
week,  and  how  much  ?     (b)  If  there  is  made  daily  from  the  milk  of  these 
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two  herds  140  pounds  of  cheese,  selling  at  10  cents  a  pound  net,  what 
will  be  the  dividend  of  each  for  thirty  days  on  the  basis  of  the  weight 
of  milk  delivered  by  each?  (c)  What  will  be  the  monthly  dividend  of 
each  on  the  milk-fat  basis  ?  (d)  Does  A  gain  or  lose  by  milk-fat  basis, 
and  how  much  a  month  ?  (e)  Does  B  gain  or  lose  by  weight  of  milk 
basis,  anil  how  much  a  month?  (f)  Calculate  A's  and  B's  daily  gain 
or  loss  per  cow  for  season  of  180  days  by  each  method  of  making 
dividends. 

(2)  A  dairyman's  herd  produced  during  the  factory  season  18,000 
pounds  of  milk,  which  contained  684  pounds  of  milk  fat.  (a)  What 
was  the  average  per  cent  of  fat  in  the  milk  during  the  season  ?  (b)  How 
much  ripened  cheese  did  the  milk  produce,  allowing  2.6  pounds  of 
cheese  for  1  pound  of  milk  fat?  (c)  How  much  milk  was  required  to 
make  1  pound  of  cheese?  (d)  How  much  cheese  was  made  from  100 
pounds  of  milk  ? 

(3)  Herd  A  with  10  cows  produces  during  the  factory  season  36,000 
pounds  of  milk,  containing  3.6  per  cent  of  fat.  Herd  B  with  8  cows 
produces  30,000  pounds  of  milk,  containing  4.5  per  cent  of  fat.  (a) 
Which  herd  produces  more  milk  fat,  and  how  much?  (b)  What  will 
be  the  receipts  of  each  herd  on  the  milk-fat  basis,  assuming  that  each 
pound  of  milk  fat  nets  20  cents?  (c)  W^hat  would  be  the  difference  in 
the  dividends  of  each,  if  payment  were  made  on  basis  of  weight  of 
milk?  (d)  Assuming  that  the  cost  of  keeping  each  cow  is  the  same, 
which  is  the  more  profitable  herd? 
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lilST  OF  BOOKS  FOR  CONSTANT  USE. 

Cheese  Making.     By  John  W.  Docker.     Published  by  the  author,  Colunibus,  Ohio,  1900. 

Bacteria  in  Milk  and  its  Products.  By  H.  W.  Conn,  Ph.  D.  Published  by  P.  Blakiston's 
Son  &  Co.,  Philadelphia,  Pa.,  1903. 

Handbook  for  Farmers  and  Dairymen.  By  F.  W.  Woll,  i'li.  I).  Pul)lished  l)y  Joim 
Wiley  &  Sons,  New  York  City. 

Reports  of  New  York  State  and  Wisconsin  Agricultural  Experiment  Stations  from  1892 
to  date.  These  arc  largely  out  of  print,  but  arc  available  for  reference  in  libraries  of 
agricultural  colleges  and  experiment  stations. 

Dairy  Chemistry.  By  Henry  Droop  Richmond.  Published  by  J.  B.  Lippincott  it  Co., 
Philadelphia,  Pa.,  1900.  This  work  is  recommended  where  one  has  some  knowledge  of 
chemistry  and  desires  to  go  deeply  into  the  subject  of  dairy  chemistry. 

tilST  OF  APPARATUS  AND  MATERIAIiS  NEEDED. 

[Prices  are  retail  catalogue  prices,  sul)ject  to  some  discount.] 

1  cheese  vat,  self-heating,  100  gallons,  divided  into  four  eejual  compartments $50.  00 

1  standing  cheese  press,  4  screws  1 1  by  20  inches  high 35. 00 

Galvanized  steel  cheese  hoops  for  standing  press — 

4  Young  America,  7  by  9  inches,  at  $2 8.  00 

4  Young  America,  12  by  8  inches,  at  $2.15 - 8.60 

2  Young  America,  14^  by  10  inches,  at  $2.80 5.60 

6  fibrous  press  rings  for  12  by  8  inch  hoops,  at  $0.35 2.10 

6  fibrous  press  rings  for  14J  by  10  inch  hoops,  at  $0.35 2. 10 

6  fibrous  press  rings  for  7  by  9  inch  hoops,  at  $0.25 1 .  50 

1  bandage  for  Young  America  hoop 50 

1  bandage  for  12  by  8  inches 75 

1  bandage  for  14^  by  10  inches 75 

100  cheese  bandages,  7  by  9  inches 1. 00 

100  cheese  bandages,  12  by  8  inches 1.  35 

100  cheese  bandages,  I4h  by  10  inches 1.  80 

1  pair  curd  knives,  8  by  22  inches  perpendicular  and  6  by  22  inches  horizontal  ...       4.  20 

1  special  240-pound  combination  scale 2.  50 

1  flat  side  curd  pail 1 .  00 

1  curd  scoop -65 

1  gallon  dipper 65 
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li-:tti:r  of  TR.\\sMrn.\L. 


T^.  S.  1)?:pakt.me\t  of  Agriculture, 

Okfh'k  of  Expkriment  Stations, 

WdslilNffto,,,  I).  ('.,  April  16,  1906. 
Sir:  I  have  the  lioiu)!*  to  transmit  herewith  a  report  on  Iri-iii;atioii  in 
the  Xortli  Athmtic  States,  by  Au<r.  J.  Bowie,  jr.,  of  the  Irriijatioii  and 
nraina»i;e  Invest i^jat ions  of  this  Oflice.  This  report  shows  tliat  for 
market  gardens  and  Tor  mea(h)\\s  iriMi;'at ion  in  humid  sections  lias 
j)roven  profitabk',  l)ut  it  lias  n«>t  yet  been  |)raeticed  in  the  raisinii;  of 
<;eneral  farm  croj)s.  Tlie  eost  of  seeurinjj;  water  suj)plies  in  the  East 
far  exceeds  that  in  the  arid  re*3jions,  althoiij!;!!  water  is  much  more 
plentiful.  This  suti;^ests  that  it  may  be  possible  to  so  reduce  the  cost 
of  water  as  to  render  irrigation  j)rofitable  for  many  crops  which  will 
not  rei)ay  tlie  expense  now  incurred.  The  descriptions  of  irrii^ation 
practice  contained  in  this  report  sliould  l)e  sugi:;estive  to  many  who  are 
now^  raisinj]^  truck  without  the  aid  of  irrijj;ation,  and  it  is  therefore  rec- 
ommended that  the  report  be  published  as  a  bulletin  of  this  Office. 
Respectfully, 

A.  C.  True, 

Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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The  (lata  for  this  report  were  folk'ctecl  (luring  .Inly  and  August, 
1905,  and  include  a  study  of  irriii;ation  as  practiced  in  Maryland, 
Delaware,  Pennsylvania,  New  Jersey,  New  York,  Rhode  Island,  and 
Massachusetts.  The  territory  investifi:ated  lies  in  the  humid  district 
of  the  United  States,  where  the  annual  rainfall  is  between  40  and  50 
inches.  Irripition  is  not  always  necessary  for  the  srrowth  of  (•roj)s  and 
has  been  confined  to  truck  farms  and  meadow  land. 

FIELD  FOR  IRRIGATION  IN  HUMID  CLIMATES. 

Accordint;;  to  the  popular  conception,  the  liekl  for  irrigation  is  the 
arid  or  semiarid  region  in  the  West,  and  does  not  extend  to  the 
humid  East,  where  the  supply  of  moisture  is  considered  suflicient  for 
the  growth  of  cro})s.  The  distribution  of  rainfall,  however,  is  so  uncer- 
tain that  crops  throughout  the  East  often  suffer  from  droughts. 
Without  irrigation  certain  crops,  such  as  strawberries,  celery,  and 
cauliflower,  may  be  entirely  lost.  It  is  not  uncommon  to  see  farmers 
making  frantic  efforts  to  save  their  crops  from  destruction  by  hauling 
water  and  sprinkling  from  barrels  and  watering  pots.  The  water 
applied  in  tliis  manner  is  too  small  in  cjuantity  to  l)e  of  any  service  and 
is  very  costly.  Economical  and  successful  methods  of  irrigation 
adapted  to  humid  conditions  are,  how^ever,  quite  extensively  used  and 
are  described  in  this  report. 

The  advantages  to  be  gained  from  irrigation  are  limited  to  certain 
crops.  Such  field  crops  as  timothy,  clover,  wheat,  rye,  oats,  and  corn 
are  not  particularly  affected  by  droughts  of  short  duration.  The 
value  of  such  crops  in  eastern  Pennsylvania  will  usually  lie  betw^een 
SI 5  and  $30  per  acre,  and  irrigation  in  such  instances  would  hardly  pay 
under  present  conditions.  The  case  of  truck  crops  is  entirely  different. 
The  value  of  a  single  crop  will  often  be  $200  to  $1,500  per  acre,  and 
usually  two  to  tliree  crops  are  grown  on  the  same  land  in  a  year. 
Crops  of  this  nature  are  much  more  sensitive  to  drought  than  field 
crops.  Particularly  is  this  true  in  the  case  of  berries  during  the 
time  when  the  fruit  is  maturing.  Failure  to  provide  sufficient  mois- 
ture during  this  period  may  result. in  very  great  damage  to  the  crop. 

aPrevious  studies  of  irrigation  in  the  East  have  been  reported  in  U.  S.  Dept.  Agr.,  Office 
of  Experiment  Stations  Buls.  36,  87,  119,  133,  148,  and  Farmers'  Bui.  46. 
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The  irrigation  of  truck  not  only  greatly  increases  the  yield,  but  it 
matures  the  crops  earlier,  when  they  will  l)ring  higher  prices,  and  may 
allow  the  growth  of  one  more  crop  during  the  year.  It  is  particularly 
during  the  years  of  greatest  drought  that  the  truck  farmer  who  irri- 
gates reaps  his  harvest,  when  prices  are  highest  and  his  neighbors' 
crop's  poorest  in  quantity  and  quality.  The  distribution  of  rain  is  by 
no  means  uniform,  even  in  adjoining  counties,  and  certain  localities, 
owing  to  the  topography  of  the  land,  fail  to  receive  many  of  the 
showers  which  fall  on  the  surrounding  country.   . 

It  is  commonly  said  that  truck  irrigation  will  pay  only  when  the 
market  is  close  at  hand,  but  much  of  the  data  presented  show  good 
returns  from  the  irrigation  of  truck  land  rather  unfavorably  situated. 
In  addition  to  truck  gardens  there  are  in  many  localities  low  meadow 
lands  which  may  be  cheaply  irrigated,  and  these  two  types  of  irriga- 
tion practice  constitute  the  present  field  for  irrigation  in  the  humid 

East. 

TOPOGRAPHY. 

The  land  of  the  humid  belt  in  the  eastern  and  northeastern  part  of 
the  United  States  is  generally  of  a  rolling  liilly  nature,  totally  unlike 
the  broad  level  plains  and  valleys  of  the  West.  The  difficulties  of  pre- 
paring for  irrigation  large  sections  of  land  are  correspondingly  greater. 
Comparatively  few  large  farms,  however,  are  found  tlu-ough  the  East, 
the  land  being  cut  up  into  smaller  holdings.  Of  the  territory  investi- 
gated, eastern  Maryland,  Delaware,  southern  and  eastern  New  Jersey, 
and  Long  Island  are  fairly  level,  while  in  eastern  Pennsylvania  and 
northwestern  New  Jersey  the  land  is  nearly  all  liilly. 

RAINFALL. 

The  fohowing  table  is  taken  from  the  Weather  Bureau  reports  to 
show  for  the  section  investigated  the  large  variations  in  the  annual 
and  seasonal  rainfall  for  the  last  ten  years.  The  "normal"  rainfall 
is  simply  the  average  since  records  have  been  kept. 

Annual  and  seasonal  rainfall  in  eastern  cities  from  1S05  to  190^. 


Boston. 

New  York. 

Harrisburg. 

PhUadelphia. 

Year. 

Aimual. 

April  to 
Septem- 
ber. 

Annual. 

April  to 
Septem- 
ber. 

Annual. 

April  to 
Septem- 
ber. 

Annual. 

April  to 
Septem- 
ber. 

1895            

Inches. 
40 
38 
41 
50 
36 
44 
49 
34 

Inches. 
16 
18 
22 
25 
15 
19 
26 
13 
21 

Inches. 
36 
38 
44 
45 
42 
42 
47 
47 

Inches. 
17 
20 
26 
19 
20 
19 
29 
21 
22 

Inches. 
26 
35 
34 
45 
34 
29 
30 
40 

Inches. 
13 
18 
18 
26 
20 
15 
17 
18 
19 

Inches. 
3i 
32 
42 
49 
40 
41 
46 
50 

Inches. 
15 

1896            

14 

1897                

24 

1898            

24 

1899          

18 

1900 

1901 

1902 

1903 

22 
28 
22 
21 

1904 

40 

42 

32 

40 

Normal 

45 

22 

45 

22 

44 

24 

» 

21 

It  i.>^  seen  that  in  drv  seasons  tliero  is  about  half  as  much  rain  as  in 
\\v{.  and  that  about  one  year  in  three  has  less  than  75  per  cent  of  the 
normal  rainfall.  The  follinving;  table  shows  the  monthly  rainfall  dur- 
ini^  the  crop-j^rowiiiij:  months  for  the  same  period  and  is  inserted  to 
show  that  even  in  seasons  of  normal  or  excessive  rainfall,  as  in  1901  or 
1903,  there  may  be  a  dry  month  which  will  greatly  retard  grow^th. 

Monthly  rainfall  in  Philadelphia  from  1895  to  l90Jf. 


Year. 

April. 

May. 

June. 

July. 

.Au- 
gust. 

Sep- 
tember. 

Total. 

1895 

Inches. 
6.1 
1.2 
3.0 
2.9 
1.0 
1.9 
4.8 
3.3 
3.0 

Inches. 
1.7 
2.3 
4.3 
4.8 
2.3 
4.1 
4.1 
2.0 
.9 

Inches. 
3.2 
4.1 
4.5 
1.8 
1.1 
2.8 
1.2 
6.1 
5.5 
2.9 
1.8 

Inches. 
3.2 
3.3 
7.7 
3.6 
4.7 
2.8 
4.9 
3.5 
3.8 
3.8 

Inches. 
0.6 
.5 
3.5 
9.1 
5.2 
4.0 
9.4 
2.3 
5.6 
4.4 

Inches. 
0.6 
2.8 
1.1 
1.8 
3.7 
6.3 
3.7 
5.0 
2.3 
7.2 

Inches. 
15  4 

1896 

14  '' 

1897 

24  1 

1898 ; 

24  0 

1899 

18  0 

1900 

01  9 

1901 

28  1 

1902 

22  •' 

190.3     . . 

21.1 

1904 

1905 

3.6 

Normal , 

3.0 

3.2 

3.1 

4.2 

4.3 

3.3 

''1  1 

WATER  SUPPLY. 

Most  of  the  irrigated  meadow  land  in  Pennsylvania  lies  near  the 
beds  of  small  creeks  fed  by  springs.  The  flow  of  the  springs  varies 
considerably  during  the  year,  many  of  them  dr\ing  up,  so  that  part 
of  the  year  the  water  supply  is  insufficient  for  irrigation,  or  ceases  alto- 
gether. Small  dams  constructed  of  timl)er  back  filled  with  earth  are 
built  to  raise  the  water  sufficiently  high  to  cover  the  land,  but  not  for 
storage.  The}'^  are  usually  small  affairs,  cheaply  constructed,  costing 
from  $5  to  $20.  "Wlien  washed  out  they  are  often  not  replaced  for  a 
year  or  two,  the  land  meanwhile  going  unirrigated. 

The  use  of  wxlls  as  a  source  of  irrigation  is  cjuite  limited,  and 
throughout  the  East  the  absence  of  windmills  is  particularly  notice- 
able. The  cost  of  well  boring  is  considerabh'  higher  than  in  the 
South  and  West. 

Many  farmers  near  the  large  cities  use  city  water  for  irrigation, 
since,  if  the  farm  is  small  and  the  use  of  water  is  Hmited,  it  is  thought 
to  be  cheaper  than  pumping.  The  usual  cost  of  such  water  is  $1  to 
$1.50  per  1,000  cubic  feet,  or  $44  to  $65  per  acre-foot — a  price  which 
would  certainly  seem  prohibitive  to  western  irrigators,  some  of  whom 
pay  less  than  1  per  cent  of  these  costs,  and  even  wdiere  pumping  is 
practiced,  as  in  Santa  Clara  Valley,  California,  the  average  cost  of 
raising  water  65  feet  is  only  $4.4.0  per  acre-foot,  or  10  per  cent  of  the 
above  price.  The  success  of  irrigation  under  the  conditions  found  in 
the  East  is  due  not  to  cheap  water  supply,  but  to  the  high  value  of 
crops  grown  and  the  careful  distribution  of  the  small  quantity  of 
water  used. 
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MEADOW  IRRIGATION. 

The  table  f>;iven  below  irives  tlie  location  and  area  of  125  irrigated 
meadows  in  four  counties  of  Pennsylvania,  with  such  data  as  could  be 
obtained  reo:arding  their  yield  and  the  yield  of  similar  land  without 
irrigation : 

Iniijateil  meadows  in  Pennsylvania. 


Name. 


County. 


B.  Caskev Lancaster . 

Elias  Breckbill ao 

J.  Keener ' do 

J.  Baehman do 

David  Myers do 

J.  Mellinger do 

Newt.  I lerr I do 

John  Reiler ' do 

Sam  Mart  in do 

Jacob  Zimmerman do 

Joe  Weaver , do 

David  Martin do 

David  Rut I do 

A.  H.  Weaver I do 

C.  H.  Zimmerman j do 

Fra nl<  W ea ver do 

Joe  Wca \('r do 

I.  G.  Martin ' do 

Amos  Ilostetter I do 

J.  W.  Morrison do 

Jacob  Thomas do 

H .  Yoder Berlis 

J.  H.  Ruth do 

State  Insane  AsyUini I do 


Reading  Poorhouse 
F.  J.  Trexler  . 
C.  B.  Adams  . 

John  Sell 

Peter  Swoyer 

Abe  Schlegel,  jr I do 

Do j do 

Aaron  Houck do 

Eph.  Leh  j do 

William  Edinger do 


Jim  Andy. do. 

Oscar  Houseman •. do. 

J.  D.  Kuser do . 

Emma  Hassler do. 

W.  Keim do. 

Sarah  Butz do. 

John  Beehtel ■ do . 

William  Wolfgang do. 

J.  K.  Mest do. 

Jacob  Moyer do. 

Al vin  Weiier do . 

Aaron  Weller do . 

Mathias  Miller do . 

David  Yoder do . 

Joe  Moyer do. 

Sam  Wise vio . 

Ephraim  Weller do . 

R.  S.  Gilbert do. 

William  Landis do. 

E.  B.  Ymgtmg do. 

Calvin  Shane do. 

H .  U'  ol  tga  ng do . 

G.  W.  .\mey do. 

Jacob  Knecht ' do. 

John  I]  ufford do . 

Jacob  Kulp do. 

Henrv  Apple do. 

M.  T.Hess do. 

Jake  Moyer do. 

John  Fiuck do . 

John  FI.  Ruch do. 

Noah  Geissinger do. 

Newt.  Moyer , , - do . 


Acres. 
7 
5 
2 
9 
1 


Yield  per  acre. 


Irri- 
gated. 


Tons. 
2 


2.8 


2.2 
2.9 
3.2 


2.9 

1.5 

3 

1.5 

2.4 

1.5 

2.3 

2.7 


2.3 


2.5 


Double. 
1.6 
2 

2.9 
2.2 
2 

1.5 
1.5 
2.3 


3.1 
5 


1.5 

2.3 

1.5 

2.4 

2.5 

2 

2.1 

2.6 

2.5 


1.5 
1.9 


2.3 
3 

1.8 
2.5 
2.9 


11 


Irrigated  meadows  in  Pennsyh-ania — Continued. 


Name. 


Coiintv. 


Area. 


Yield  per  acre. 


Irri- 
gated. 


Nonirri- 
gated. 


Berks 
.do. 


John  Moyer 

Joh n  Ernst , 

1'.  1 1 .  Carl !  I^high 

C'  11.  Klint" 'io 

F.  (ifhniim i <lo 

John  Uothcnbergei do 

I).  M.  Shantz do 

.7.  Kh..M(l  ' Jo 

.I.e.   Vikcrnian i do 

11.  15.  S.hcllv do 

SfhuUT  Uroihers do 

L.  Hitter ! do 

H.  D.  Gross I do 

Jacob  Young Northampton . 

J.  M.  Weiss do 

James  V.  .\bel ! do .... 

Sol  S.  Stevens | do 

F.  O.  Uonler I do 

T.  L.  La iihach -  - 1 do 

W .  V.  Schweitzer ' do 

Tom  Kunsman do 

A.  11.  Skinner do 

T.  F.  Kunsman do 

11.  Illick do 

J.J.  Detweiler do 

J.  Davis do 

T.  Miliiian do 

William  Kueh do 

B.  F.  Fulmer do 

A.  Cressman do 

John  Uodenbach do 

Preston  Hoth ] do 

J.  P.  Kline do 

David  I'nangst [ do 

Howard  Yellcs ' do 

Frank  Higg do 

W illiam  Cauley do 

A.  T.  Kunsman do 

A .  T.  Burkstrasser ' do 

Theo.  Flouhaeh do 

John  Boyer | do 

William  Herrmann do 

M rs.  Lurch ' -<lo 

William  M.  Applegale ......do 

Dr.  O .  B .  SchaelTer ■ do 

J.  Fancboner I do 

Will  Fancboner do 

Ben  Buzzard ' do . : 

A .  W .  Sa  nd t ' do 

Julius  Karabinus do 

Alfred  Remalev do 

Charles  Holland ' do 

J.  F.  Engler ' do 

J.  Rush do 

Franklin  Hester do 

R.  D.  Good do 

—  Strobe do 

O .  H .  Emery do 

Hiram  and  G.  A.  Yetter ■ do 


Acres. 


Tons. 
2.1 


Tans. 


1.5 

1.8 

2.7 

2.8 

3 

3 

3 

2 

2.1 

1.6 

2.2 

T.s 
1 


1.7 


1 
3 
2.3 


1.4 
.9 
1 


1.1 
1.4 


The  entire  area  included  in  the  table  is  over  800  acres,  showing  that 
meadow  irrigation  is  a  well-estabHshed  practice  in  this  region.  In  the 
41  cases  where  an  estimate  of  the  yield  from  similar  land  not  irrigated 
is  given,  270  acres  are  reported  as  producing  570  tons  of  hay  w^hen  irri- 
gated and  270  tons  when  not  irrigated,  showing  that  irrigation  is 
thought  fully  to  double  the  yield. 

More  detailed  data  regarding  a  few^  typical  meadows  are  added 
below  to  give  a  general  idea  of  the  methods  employed. 
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LANCASTER  COUNTY. 

B.  Caskey  irrigates  7  acres,  whicli  yield  2  Ions  of  hay  to  the  acre  in 
two  cuttings.  Water  is  run  continuously  over  the  same  piece  for 
about  three  weeks. 

David  Martin  and  four  others  irrigate  19  acres  from  Blue  Ball  Run. 
The  water  is  diverted  into  a  partnership  ditch  3  feet  wide  and  2  feet 
deep,  nearly  a  mile  in  length,  which  was  built  seventy  years  ago. 
Water  is  usually  applied  twice  before  each  cutting  and  once  immedi- 
ately afterwards  and  runs  continuousl}"  for  three  or  four  days  for  each 
irrigation.  It  is  distributed  over  the  land  by  means  of  small  cuts  in 
the  side  of  the  ditch,  12  to  15  feet  apart.  Wliere  the  ditch  runs  on  a 
steep  grade,  boards  or  stakes  are  inserted  to  clieck  the  water.  Repairs 
are  said  to  cost  $5  a  year.  Three  acres  yielded  10  tons  of  hay  or  three 
times  the  yield  of  unirrigated  land. 

A.  H.  Weaver  irrigates  2  acres  from  a  spring.  Water  is  run  continu- 
ously for  five  days  on  the  same  piece  of  land,  being  applied  in  eight 
irrigations  a  month  apart.  After  each  irrigation  the  land  is  allowed  to 
dry  for  two  days,  when  stock  is  turned  in  to  graze  for  the  next  three 
weeks.  Irrigated  land  will  pasture  3  head  of  stock  per  acre,  whereas 
nonirrigated  land  will  support  only  1  head.  The  owner  estimates  the 
value  of  irrigated  pasture  per  head  per  month  at  $2,  and  of  nonirriga- 
ted pasture  where  the  quality  of  grass  is  not  so  good  at  $1 .50.  Hence, 
allowing  for  the  week  during  which  irrigated  land  is  not  available  for 
pasturage,  the  annual  value  of  irrigated  meadow  land  in  the  seven 
months  from  the  middle  of  April  to  the  middle  of  November  is  $31.50 
per  acre,  while  the  annual  value  of  nonirrigated  meadow  land  per  acre 
is  $10.50.  The  annual  cost  of  applying  water  to  the  land  is  but  $4; 
hence  the  net  annual  return  is  approximately  $17  per  acre  for  irrigated 
land. 

Amos  Hostetter  irrigates  10  acres,  which  is  cut  twice  and  pastured. 
The  3aeld  per  acre  is  about  3  tons.  Irrigation  is  begun  about  the  1st 
of  June,  and  the  first  crop  cut  about  ten  days  later.  W^ater  is  nm  con- 
tinuously from  one  to  two  days  on  the  same  piece  of  land  and  is  usually 
applied  every  week.  The  crop  of  hay  on  nonirrigated  land  is  hardly 
worth  cutting.  It  takes  one  man  two  and  a  half  days  to  clean  the 
ditch  each  ye-dv. 

J.  W.  Morrison  irrigates  l^  acres,  which  yield  5  tons  a  year  in  two 
cuttings.  Irrigation  fully  doubles  the  yield.  Water  is  applied  every 
ten  days  and  runs  continuoush^  on  the  same  piece  of  land  for  five  days. 
The  cost  of  the  irrigation  per  year  is  about  $5. 

BERKS  COUNTY. 

At  the  Reading  poorhouse  there  are  irrigated  30  acres,  yielding  1| 
tons  to  the  acre  in  one  cutting  in  June,  after  which  the  land  is  pastured. 
Water  is  run  continuously  from  the  middle  of  March  to  the  middle  of 
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Juno,  and  about  tlio  ond  of  Juno  tho  first  crop  is  out.  If  tlio  woatlior 
roniains  dry  tho  land  is  irri^^atod  for  pasturo.  Irrigation  doubles  the 
yield. 

At  the  State  Insane  Asylum  there  are  Irrigated  65  aores  of  grass  with 
sewage  water,  which  is  pumped  into  a  reservoir  on  a  hill  and  distrib- 
uted through  pipes  and  2i-inoh  canvas  hose,  from  which  the  water 
discharges  freely  over  the  land.  The  yield  of  hay  is  2^  tons  j)(>r  acre. 
This  irrigation  plant  is  described  at  length  on  page  1(). 

Mrs.  Sarah  Butz  formerly  irrigated  8  acres  yielding  about  3  tons  ])or 
acre  in  two  cuttings.  An  embankment  for  a  trolley-line  has  recently 
been  erected  through  the  farm,  and  as  no  provision  has  boon  made  for 
conveying  the  water  through  the  embankment  tlio  farm  was  not  irri- 
gated the  past  3'ear,  with  the  result  that  the  yield  was  reduced  to  less 
than  a  ton  per  acre. 

G.  W.  Amey  irrigates  from  a  spring  5  acres,  which  ^aeld  two  and 
sometimes  three  crops,  or  a  total  of  18  tons  per  year.  The  owner 
behoves  that  irrigation  doubles  the  crop.  Tho  same  piece  is  irrigated 
continuously  for  a  month. 

In  the  -s-icinity  of  Richlandtown  are  a  few  farms  where  meadow  land 
is  irrigated  by  surface  drainage  from  tho  roads.  Xo  reliable  figures, 
however,  could  be  obtained  of  the  value  of  such  irrigation. 

Jacob  Knecht  irrigates  5  acres,  which  yield  Ih  tons  per  acre.  The 
crop  from  nonirrigated  land  is  hardly  worth  cutting.  The  land  in  the 
past  has  been  irrigated  once  a  week,  the  water  running  continuously 
for  three  days  on  the  same  piece.  Tho  owner  thinks  the  water  should 
be  changed  every  day  and  that  the  farm  has  sufi'orod  from  overirriga- 
tion.  A  considerable  growth  of  sour  grass,  which  is  mainly  due  to 
overirrigation,  may  be  seen  in  many  other  places  throughout  the 
country. 

liEHIGH  COUNTY. 

C.  H.  Kline  irrigates  4  acres,  pelding  nearly  2  tons  per  acre  in  two 
cuttings.  Nonirrigated  land  has  only  half  this  ^deld.  Water  is 
applied  continuously  for  five  days,  every  three  weeks,  the  first  crop 
receiving  six  irrigations  and  the  second  crop  four. 

J.  C.  Ackerman  irrigates  8  acres,  yielding  2  tons  per  acre  for  the  first 
crop  and  1  ton  per  acre  for  the  second  crop,  after  wliich  the  land  is 
pastured.  The  land  is  irrigated  once  a  week,  the  water  running  con- 
tinuously for  a  day  on  the  same  piece.  The  first  crop  receives  twelve 
irrigations,  starting  in  April,  and  the  second  crop  eight.  The  time 
required  to  change  the  water  is  not  over  a  quarter  of  an  hour  a  day. 
Twenty-five  head  of  cattle  are  w^intered  on  the  hay  from  8  acres. 
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NORTHAMPTON  COUNTY. 

W.  V.  Schweitzer  irrigates  15  acres,  which  have  been  irrigated  45 
years.  The  first  crop  is  cut  early  in  June  and  yields  1 J  tons  per  acre; 
the  second  crop  yields  1  ton,  the  third  crop  §  of  a  ton.  After  the 
third  crop  is  cut  the  land  is  irrigated  when  necessary  and  then  pas- 
tured. The  water  supply  is  obtained  from  the  stream  which  supplies 
the  mill  and  is  used  when  the  mill  is  not  in  operation.  One  tract  of 
meadow  land  was  fertilized  by  the  addition  of  300  pounds  of  fertilizer 
and  ashes  to  the  acre,  increasing  the  yield  materially.  On  the  average 
irrigation  increases  the  yield  of  the  land  threefold.  Every  third  year 
the  meadow  is  cut  only  twice  in  order  to  allow  the  grass  to  reseed  itself, 
the  first  cutting  being  made  about  June  24.  In  the  early  spring  when 
water  is  plentiful  the  land  is  thoroughly  fertilized  by  opening  a  large 
drainpipe  in  the  headrace  and  washing  over  the  land  the  mud  and 
sediment  gathered  there. 

A.  H.  Skinner  has  two  4-acre  pastures;  while  one  is  being  irrigated 
the  other  serves  as  pasture.  One  irrigation  lasts  for  six  weeks,  and 
one  irrigated  pasture  will  support  8  head  of  cattle,  whereas  nonirri- 
gated  land  will  support  only  half  as  many. 

The  data  given  are  enough  to  show  that  the  crude  methods  used  for 
meadow  irrigation  are  successfid,  and  on  the  small  scale  at  present 
practiced  are  cheap  to  install  and  operate.  They  suggest  but  do  not 
demonstrate  w^hat  could  be  done  with  a  well-built  system  on  a  large 
tract.  Many  of  the  meadows  have  suffered  from  overirrigation, 
shown  by  a  growth  of  sour  grass  in  spots.  This  usually  indicates 
uneven  watering  rather  than  an  excess  of  water  on  the  whole  tract, 
and  in  many  cases  could  be  remedied  by  running  small  furrows  down 
through  the  field,  4  or  5  feet  apart,  with  a  single  shovel  or  a  special 
cultivator  attachment  cutting  through  the  turf.  They  should  have 
grade  enough  to  carry  the  water  easily  and  may  often  be  run  from  the 
head  ditch  in  the  direction  of  the  greatest  slope.  This  method  is  very 
common  in  Utah  and  Nevada  for  all  field  crops,  where  the  inconven- 
ience in  mowing  across  the  furrows  and  the  loss  of  grass  or  alfalfa  in 
the  furrows  is  found  to  be  ver}"  small. 
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IRRIGATION  OF  TRUCK  FARMS. 

The  followino:  list  of  truck  farms,  most  of  which  arc  clescril)C(l  h\tor 
in  detail,  shows  the  location  and  area  of  each  farm.  These  farms  are 
referred  to  in  the  subsequent  discussion  by  their  numbers,  as  given  in 
the  list  below: 

Irrigated  Inicl- farms. 


No. 


Louis  Chassagnc Maryla nd Baltimoro 

N.  II.  Mack Pennsylvania Lancaster 

State  Insane  .Vsviimi do Berks 

I'.  B.  Dilks do Philadelphia 

M.  V.  Dilks do do 

Alfred  Paul do Montgomery 

U.J.  Wieand..... do ,  Lehigh 

John  F.  Weaver do i  Northampton 

Ed  C.  Schaefer do j do 

Julius  Karaltinus do do 

J.  F.  Engler do do 

Ilarrv  Broadhead do |  Monrce 

R.  F.Schwarz do | do. 

M.  Garrahan , do i  Luzerne 

Mrs.  R.  C.  Shannon 1 do j  Northumberland 

W.J.  Suter do ; do 

C.  McWilliams do j do 

F.  W.  Kilbourne New  Jersey Middlesex 

W.  P.  Stokes I do !  Burlmgton 

Ilenrv  A.  Dreer | do do 

r.  R.'llunt do Hunterdon 

David  Astle ' do |  Cumberland 

Cuno  Becker - do do 

Stii te  As vliiiii  for  Feeble-Miiided  Children do j do 

William  Ash do ' do 

George  Mitchell do do 

J.  II.  Shute ; do ,....!  Gloucester 

L.  M.  Parkhurst i .  .do [  Atlantic 

Hermann  Graumann ; do ' do 

John  I.  .Sickles ! do Monmouth 

Julius  Roehrs do Bergen 

William  Young do Essex 

F.J.  Forthuber do do 

Ilenrv  Schumacher do i  Morris 

John "Wilhelm do Hudson 

Arthur  Robinson do | do 

W.  Gurnheit do do 

F.  Schumacher New  York ,  Queens 

Phillip  Bach do do 

Witte  Bros do do 

B.  II.  Mohlenhofl do do 

August  Plenge ' do do 

John  Schumacher do do 


Acres. 

6 

4 

105 

3 


0.3 

5 
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Bender  Bros do do 

Frank  Coolidge Massachusetts Middlesex . . 

W.  W.  Rawson do do 

Weyman  Bros do do 

James  Purcell do do 

W.  H.  Allen do do 

Hittinger  Fruit  Co , do Suffolk 

C.  II.  Slade do do 

A.H.Long do do 

II.  W.  Locke do Middlesex . . 

Lovell  Bros do do 

Pierce  Bros ' do do 

J.  W .  Russell : do do , 

D   N  Potter  j  Rhode  Island. ..  .i  Providence. 

C.  W.  Patt do do 


2 
1.5 

2 


1.6 


2 
15 
15 
7 

18 
3 
4 
4 
17 
100 
40 
40 
10 
95 


DETAILED  DESCRIPTIONS  OF  IRRIGATION  PLANTS. 
MARYLAND. 

No.  1.  Louis  Chassagne,  of  Baltimore  County,  irrigates  6  acres  of 
garden  truck  with  water  from  the  city  main,  costing  6  cents  per  thou- 
sand gallons,  or  $19.50  per  acre-foot.     In  1904,  4  acres  were  irrigated, 
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and  in  190.5,  owing  to  the  wetness  of  the  season,  only  one-half  acre. 
The  soil  is  a  sandy  loam  12  inches  tliick,  with  a  sandy  subsoil.  The 
furrow  system  and  sprinkling  are  both  used.  In  very  dry  weather  the 
land  is  irrigated  every  two  weeks  and  is  sprinkled  twice  a  week, 
recei\ang  at  most  not  over  three  irrigations  per  crop.  The  furrows 
are  18  to  24  inches  apart  and  200  feet  long.  The  water  supply  is 
sufficient  to  water  1  acre  to  a  depth  of  5  J  inches  in  forty-eight  hours. 
This  is  the  maximum  quantity  of  water  applied  at  one  irrigation,  and 
frequently  half  this  quantity  is  sufficient.  The  depth  applied  by 
sprinkling  is  very  small  compared  with  this.  The  ground  is  piped 
with  1  ^-inch  second-hand  piping,  which  cost  $200. 

The  crops  irrigated  are  celery,  lettuce,  and  cauUflower,  the  celery 
being  only  sprinkled.  The  cost  of  labor  is  $4.50  per  week  and  board. 
The  owner  estimates  that  in  some  years  irrigation  increases  the  returns 
fully  $1,000,  and  that  as  a  rule  it  doubles  the  yield.  The  value  of  the 
crops  irrigated,  per  acre,  are:  Celery,  $350  to  $500;  lettuce,  $150; 
cauhflower,  $200;  celeriac,  $300  to  $500.  During  a  drought  irrigated 
cauliflower  is  cut  two  weeks  earlier  than  unirrigated,  and  it  brings 
twice  as  high  a  price.  In  1904  celeriac  not  irrigated  was  hardly 
marketable.  Irrigated  beets  were  ten  days  ahead  of  those  not  irri- 
gated. In  the  drought  of  1901  the  crop  from  1  acre  of  irrigated 
lettuce  sold  for  $400,  at  75  cents  to  $1.25  per  bushel.  Unirrigated 
lettuce  was  a  total  failure.  The  cost  of  water  was  $40  in  1904  and 
$6  in  1905. 

PENNSYLVANIA. 

No.  2.  At  the  Welsh  Industrial  Mission  4  acres  in  strawberries  are 
irrigated  from  a  spring  by  the  furrow  system.  The  land  usually 
receives  two  irrigations  a  week  apart.  The  water  requires  three  to 
four  hours  to  run  through  the  furrows,  wliich  are  260  to  300  feet  long 
and  3  J  feet  apart,  the  plants  being  set  18  inches  apart.  The  }deld  of 
irrigated  berries  is  4,800  boxes  per  acre,  the  average  price  being  from 
5  to  10  cents  per  box.  During  a  dry  season  a  few  years  ago  berries 
brought  7  to  15  cents  a  box,  $336  to  $720  an  acre,  at  a  time  when  the 
entire  crop  in  the  valley  below  was  a  failure.  The  superintendent, 
Mr.  Mack,  does  not  attribute  the  results  wholly  to  irrigation,  but 
estimates  that  it  produces  an  increase  of  25  bushels,  or  800  boxes,  per 
acre,  since  the  soil  and  climate  at  the  mission  are  more  favorable 
than  in  the  valley.     In  1904  but  2  acres  were  irrigated. 

No.  3.  The  State  Insane  Asylum  at  Wernersville  irrigates  105  acres 
with  sewage,  the  disposal  of  which  is  the  primary  object  of  the  plant. 
Sixty-five  acres  are  in  grass,  pelding  2^  tons  per  acre,  and  40  acres  in 
potatoes,  }aelding  150  bushels  per  acre.  The  sewage  is  distributed 
from  a  reservoir  through  2^-inch  and  3-inch  pipe,  to  which  a  2^-inch 
hose   is   attached   everv   hundred    feet    for   distributing:   the   water. 
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Furrow  irrijjrttioii  is  used  for  pcUatoos,  and  floodini::  down  the  slope 
for  grass. 

No.  4.  P.  B.  Dilks  has  a  3-acre  irri^rated  farm  near  Philadelpliia, 
the  water  being  supplied  by  a  pumping  plant.  A  triplex  double- 
acting  pump  delivering  50  gallons  per  minute  is  driven  by  a  4-horse- 
power  gasoline  engine.  Water  is  lifted  14  feet  and  forced  through 
600  feet  of  2-inch  pipe.  The  plant  is  usually  operated  twelve  hours 
per  day,  in  which  time  1  acre  is  irrigated  to  a  depth  of  1.3  inches. 
Sometimes  only  half  this  depth  is  used.  The  engine  is  not  loaded  to 
its  capacity  and  consumes  but  2  gallons  of  gasoline  in  twelve  hours. 
The  engine  and  pump  cost  SoOO,  pipe  and  hose  $300,  making  the  total 
cost  of  the  plant  $800.     Two-inch  piping  costs  20  cents  per  foot. 

The  crops  irrigated  are  celery,  cabbage,  and  lettuce,  and  in  very 
dry  seasons  beets  and  radishes.  The  entire  flow  of  the  pump  is 
turned  into  one  furrow,  and  takes  ten  to  thirty  minutes  to  run  through. 
The  furrows  vary  in  length  from  200  to  350  feet  and  are  2.5  feet  apart. 
Occasionally  the  ground  is  sprinkled  to  kill  lice  on  the  celery  or 
lettuce.  Celery  is  irrigated  once  a  week  in  dry  weather,  requiring 
three  to  four  irrigations  in  a  season.  In  dr\'  weather  irrigated  celery 
and  cabbage  gave  excellent  yields,  while  unirrigated  crops  were  a 
failure.  Irrigated  lettuce  was  75  per  cent  better  than  unirrigated. 
One  acre  of  celery  will  bring  on  an  average  $300,  and  1  acre  of  cabbage 
$400,  the  price  usually  received  for  cabbage  being  $1  per  barrel. 
Cabbage  is  irrigated  in  drj^  weather  only  when  heading.  The  owner 
estimates  that  this  single  irrigation  fully  doubles  the  yield,  and  that 
the  value  of  the  celery  crop  is  also  doubled  by  irrigation. 

No.  5.  M.  V.  Dilks,  on  an  adjoining  farm,  irrigates  an  acre  of 
truck  with  water  from  the  city  waterworks.  The  flow  is  about  18 
gallons  per  minute  and  the  cost  of  the  water  $30  per  year. 

No.  6.  Alfred  Paul,  of  Montgomery  County,  irrigates  one-half  acre 
of  strawberries  with  water  from  a  springy  applied  by  the  furrow 
system.  The  net  returns  from  the  crop  were  $250.  Irrigation  is 
said  to  double  the  value  of  the  crop,  and  in  1905  it  would  have  been 
a  failure  without  water.  Water  is  applied  during  the  night,  the 
irrigation  season  lasting  only  about  two  weeks.  The  total  cost  of 
developing  the  water  supply  was  $50. 

No.  7.  U.  J.  Wieand,  of  Lehigh  County,  has  a  pumping  plant  for  4 
acres  of  strawberries  and  potatoes.  The  plant  consists  of  a  5-horse- 
power  motor  taking  its  power  from  a  trolley  line,  and  a  No.  2  cen- 
trifugal pump  delivering  165  gallons  per  minute  against  a  24-foot 
lift.  It  takes  twenty-four  hours  to  irrigate  the  4  acres  by  the  furrow 
system,  making  a  depth  of  2.2  inches.  Mr.  Wieand  intends  to  install 
a  15-horsepower  motor  for  the  irrigation  of  100  acres  to  be  planted  in 
rye,  hay,  and  potatoes.  He  estimates  that  the  irrigation  season  for 
potatoes  would  last  six  weeks. 
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No.  S.  John  F.  Weaver,  of  Xorthampton  County,  irrigates  3.5  acres 
with  water  raised  hy  a  No.  6  ram.  During  extreme  dry  weather  the 
supply  is  sufficient  for  1.5  acres,  and  occasionally  for  2  acres  addi- 
tional. Water  is  supplied  to  the  ram  under  a  20-foot  head  and  is 
elevated  185  feet  to  a  tank  of  boiler  iron  4^  by  8  by  7  feet.  The  ram 
is  fed  through  160  feet  of  2 1 -inch  pipe  and  discharges  through  2,000 
feet  of  1^-inch  pipe  into  the  tank.  The  standpipe  is  550  feet  from 
the  ram,  wliich  fills  the  tank  in  six  hours,  corresponding  to  a  flow  of 
2  gallons  per  minute.  The  1  |-inch  pipe  is  buried  in  wooden  chips  and 
sawdust  to  prevent  freezing.  The  water  is  distributed  by  hand 
sprinkling  and  by  a  four-arm  revolving  sprinkler,  which  is  moved  every 
half  hour  or  hour.  The  tank  full  and  the  supply  of  the  ram  will 
irrigate  on§-quarter  acre  in  twelve  hours  by  the  latter  method. 
Tomatoes,  cabbage,  and  beans  are  irrigated  occasionally;  celery, 
lettuce,  and  radishes  are  irrigated  about  every  seven  da3^s  in  dry 
weather.  Lettuce  and  Lima  beans  receive  4  irrigations,  radishes  3, 
cabbage  1,  and  celery  12  in  a  dry  season.  It  takes  six  weeks  to  raise 
lettuce  and  five  weeks  to  raise  radishes  when  the  ground  is  irrigated 
just  before  planting. 

Irrigation  doubles  the  tomato  and  cabbage  jaelds  in  average  sea- 
sons, and  in  1905  without  irrigation  there  would  have  been  no  crop 
of  lettuce,  Lima  beans,  or  celery.  One-third  acre  of  lettuce  jdelded 
in  two  crops  12,000  heads,  which  sold  for  from  2  to  8  cents  apiece, 
the  average  price  being  4  cents.  An  acre  of  radishes  brought  $750 
in  three  crops  in  1905,  the  price  being  5  cents  per  bunch  retail  and  3 
cents  wholesale  in  a  dry  year.  The  wholesale  price  in  average  3^ears 
is  If  cents  per  bunch.  Early  cabbage  is  planted  16  inches  apart  in 
2*-foot  rows.  In  1904,  5,000  plants  pelded  200  barrels.  In  1905, 
owing  to  insufficient  water  supply,  the  yield  was  only  150  barrels. 
Tomatoes  yielded  1,200  baskets  per  acre,  the  price  in  average  years 
being  20  cents  per  basket.  In  1905  the  price  was  $1.25  per  basket. 
Beans  are  irrigated  from  April  through  September.  In  1905  the 
celery  raised  by  irrigation  was  the  finest  ever  grown  on  the  place  in 
size  and  weight.  A  bunch  of  twelve  plants  weighed  16  pounds, 
wliich  at  the  price  obtained,  $5  per  100  pounds,  made  the  yield  per 
acre  worth  $1,000.  The  owner  believes  that  besides  hastening  it 
irrigation  doubles  the  crop. 

The  total  cost  of  the  plant,  including  ram,  pipe,  and  1,500  feet  of 
additional  IJ-inch  pipe  used  for  the  distribution  of  the  water  and  the 
|-inch  and  1-inch  hose  used,  was  $850.  The  cost  of  labor  is  75  cents 
per  day  and  board,  and  the  irrigation  of  an  acre  requires  six  days. 

No.  9.  Ed  C.  Schafer,  Northampton  County,  irrigates  4  acres  with 
water  pumped  by  a  No.  8  hydraulic  ram  fed  through  75  feet  of  3^-inch 
pipe.  The  water  supply  for  the  ram  is  under  11-foot  head  and  the 
discharge  is  elevated  80  feet  through  575  feet  of  1  ^inch  pipe  into  a 
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cistern  8  by  S  ])y  8  feet,  wliich  is  filled  in  eio:ht  and  one-half  hours, 
correspondini;^  to  a  flow  of  7  j  <;allons  per  minute.  Water  is  distributed 
by  1,000  feet  of  Ij-inch  and  1-ineh  j)ij)e  with  T's  for  outlets  every  40 
feet.  The  land  is  watered  by  sprinklino;,  partly  by  hand,  but  prin- 
cipally by  the  use  of  a  small  water  witch  fed  by  1-inch  hose.  This 
will  cover  a  circle  30  feet  in  diameter  and  in  .seventeen  hours  will 
irrio^ate  one-half  acre,  being  moved  every  hour.  It  delivers  3^  gallons 
per  minute.  One  hundred  feet  of  1-inch  hose  is  used,  half  of  which  is 
replaced  each  year.  The  cost  of  the  plant  was  SI 80,  of  which  the 
ram  cost  $40,  the  feed  pipe  $15,  and  1,000  feet  of  1-inch  and  l}-inch 
piping  $125. 

Lettuce  planted  in  June  is  sold  in  August,  bringing  in  1905  6  cents 
a  head.  Unirrigated  lettuce  did  not  mature.  Radishes  planted  in 
April  were  harvested  June  1 .  In  1905  they  sold  for  5  cents  per  bunch; 
in  1904,  for  one-half  or  one-third  as  nuich.  Radislies,  lettuce,  and 
beets  were  irrigated  every  two  days.  Onions  and  cabbages  were  not 
irrigated. 

No.  10.  Julius  Karabinus,  of  Northampton  County,  irrigates  7  acres 
of  meadow  land  and  1  acre  of  truck  from  a  creek  across  which  a  con- 
crete da'm  has  been  constructetl  at  a  cost  of  $340.  The  dam  is  84  feet 
long,  with  an  average  height  of  4  feet.  It  is  4  feet  wide  at  the  base  and 
1  foot  on  top,  with  a  rock  foundation.  It  is  provided  with  flashljoards 
for  raising  the  water  level  when  desired,  and  has  a  wooden  apron  in 
front  to  take  the  im})act  of  the  water.  Water  is  diverted  tlu-ough  a 
ditch  4  feet  wide  and  2  feet  deep,  which  carries  about  4  cubic  feet  per 
second,  a  sufficient  (juantity  to  irrigate  400  acres  in  the  arid  region. 
No  fixed  system  of  irrigation  was  used,  the  water  being  distributed  by 
wild  flooding,  some  parts  of  the  land  being  greatly  overirrigated. 

From  one-half  acre  of  truck  3,000  head  of  cabbage  brought  $90,  and 
20  bushels  of  cucumbers  brought  $20.  Truck  land  was  irrigated  every 
other  day;  meadow  land  continuously.  The  owner  believes  that  the 
profits  of  irrigation  will  soon  pay  the  cost  of  the  dam. 

No.  11.  J.  F.  Engler,  of  Northampton  County,  irrigates  an  acre  of 
meadow  land  which  in  1901  w^as  planted  in  potatoes,  pelding  80 
bushels  under  irrigation.  Unirrigated  potato  land  yielded  90  to  100 
bushels  per  acre.  The  land  was  irrigated  by  the  furrow  system  every 
two  weeks,  the  water  flowing  continuously  for  two  days  at  a  time  in 
furrows  450  feet  long.  The  crop  undoubtedly  suffered  from  overirri- 
gation,  resulting  in  decreased  yield.  In  1905  the  yield  from  irrigated 
grass  land  was  2^  tons  per  acre,  while  unirrigated  yielded  IJ  tons  per 
acre.  In  1904,  1  acre  of  irrigated  wheat  land  yielded  36  bushels,  while 
unirrigated  land  of  the  same  nature  yielded  28  bushels. 

No.  12.  Harry  Broadhead,  of  Monroe  County,  irrigates  one-quarter 
acre  of  beets  with  water  obtained  from  springs.  The  water  runs  into 
six  50-gallon  barrels,  wliich  are  used  as  reservoirs,  whence  it  flows  to 
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the  farm  throun:h  500  feet  of  1-inch  pipe,  the  vertical  head  being  30 
feet.  The  hind  is  watered  by  means  of  a  water  witch  fed  through  a 
f-inch  hose.  The  water  witch  covers  a  circle  20  feet  in  diameter,  and 
is  moved  every  half-hour.  Water  is  applied  once  a  week  in  dry- 
weather.  The  water  stored  in  the  ])arrels  and  the  flow  of  the  spring  is 
suflicient  to  operate  one  water  witch  for  3^  hours.  The  owner  thinks 
that  irrigation  has  doubled  the  value  of  crops  in  average  years. 

On  a  farm  near  East  Stroudsburg,  at  the  time  of  the  writer's  visit, 
the  celery  crop  had  been  set  out  only  a^hort  time,  and  was  burning  up 
in  spite  of  attempts  to  irrigate  by  hauling  water  a  short  distance  in  a 
barrel.  The  time  recpiired  was  one  hour  per  barrel.  Eight  barrels  of 
water,  holding  32  gallons  each,  or  34  cubic  feet  in  all,  were  applied  in 
two  irrigations  to  one-quarter  acre.  This  would  correspond  to  a  depth 
of  0.02  inch  per  irrigation,  which  is  not  sufficient  to  be  of  any  advan- 
tage whatever.  Figuring  the  time  of  a  man  and  team  at  32  cents  per 
hour,  the  water  cost  $10  per  1,000  gallons,  or  over  $3,000  per  acre  foot. 
This  case  is  cited  to  show  the  folly  of  this  method  of  irrigation  except 
in  setting  out  plants. 

Xo.  13.  R.  F.  Schwarz,  of  Monroe  County,  irrigates  5  acres  of  truck 
with  water  obtained  from  a  spring  on  a  sidehill  near  his  farm.  A  tim- 
ber dam  25  feet  long  forms  a  reservoir  for  the  spring,  from  which  the 
water  runs  to  the  farm  through  a  half  mile  of  2-inch  pipe,  under  a  head 
of  150  feet.  Part  of  the  tract  is  irrigated  every  day  and  part  every 
other  day.  With  a  flow  of  10  gallons  per  minute,  1^  acres  can  be  irri- 
gated in  twenty-four  hours.  The  furrow  system  is  used,  a  hose  sup- 
plying water  to  the  ends  of  the  furrows.  Sometimes  the  ground  is 
sprinkled,  a  large  round  sprinkler  with  small  holes  being  used. 

The  crops  irrigated  are  celery,  cabbage,  beets,  lettuce,  asparagus, 
raspberries,  strawberries,  radishes,  and  rhubarb.  Cabbage  is  planted 
15  inches  apart  in  rows  2  feet  apart.  It  sold  in  1905  for  5  cents  per 
head  wholesale,  and  6  to  8  cents  retail.  Celery  was  planted  6  inches 
apart  in  3-foot  rows.  It  sold  for  5  cents  per  stalk,  three-fourths  of  the 
crop  maturing.  Lettuce  was  planted  6  by  9  inches.  In  1905  it 
brought  5  to  7  cents  per  head,  and  four  crops  were  grown.  Without 
irrigation  it  would  be  impossible  to  raise  lettuce.  Three  crops  of  rad- 
ishes were  raised  on  the  same  land,  spaced  7  inches  apart.  The  cost  of 
the  entire  system  was  $200.  In  dry  years  irrigation  pays  many  times 
the  interest  on  the  investment. 

No.  14.  M.  Garrahan,  of  Luzerne  County,  irrigates  9  acres  in  celery 
with  water  pumped  from  a  slough,  with  a  direct-acting  steam  pump 
driven  by  a  1 5-horsepower  portable  steam  boiler.  The  fuel  used  is  an- 
thracite coal,  costing  $4  per  ton.  The  fuel  consumption  in  ten  hours, 
the  usual  length  of  run,  is  800  pounds.  Labor  costs  $1.50  per  day. 
The  pump  operates  against  a  vertical  lift  of  13  feet,  and  delivers  water 
into  a  2^-inch  pipe  900  feet  long,  provided  with  outlets  for  distributing 
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the  water  over  the  farm.  The  pump  is  said  to  dehver  150  gallons  per 
minute  and  will  irrigate  the  entire  farm  in  one  hundred  and  twenty 
hours,  giving  a  doi)th  of  about  4  inches.  The  soil  is  a  yellow  clay  8 
inches  deep,  with  a  tough  clay  subsoil. 

The  methods  of  irrigation  employed  are  flooding  by  hose  and  sprink- 
ling, the  latter  being  used  when  it  is  necessar\'  to  get  over  the  ground 
rapidly  and  flooding  when  more  time  can  be  allowed  and  more  thorough 
irrigation  is  desired.  The  irrigation  season  lasts  from  June  1  to 
October  31,  the  land  re(iuiring  at  most  three  irrigations  per  year. 
In  1905  up  to  August  1  celery  had  received  one  spraying  and  one  irri- 
gation. In  dry  weather  celery  is  irrigated  every  two  weeks.  Twenty- 
eight  thousand  plants  are  raised  per  acre.  It  re(|uires  twenty-four 
hours'  ]nunpingto  spray  the  9  acres,  two  men  being  employed  two  days, 
giving  a  depth  of  0.9  inch. 

The  cost  of  the  boiler  and  ])ump  was  S400.  Two  thousand  six 
hundred  feet  of  2^-inch  pipe  used  for  the  distribution  of  water  cost  14 
cents  per  foot.  Twelve  valves  cost  S3  each,  and  400  feet  of  linen  2-inch 
hose,  rubber  lined,  cost  $160,  bringing  the  total  cost  of  installation 
to  S960. 

Irrigated  celery  sold  at  SI. 50  per  dozen  bunches,  each  bunch  con- 
taining 3  to  4  stalks.  On  unirrigated  land  in  1905  part  of  the  celery 
did  not  mature,  and  bunches  of  6  stalks  each  sold  for  SI. 25  per  dozen. 
The  value  of  the  crop  from  the  9-acre  farm  was  S6,000.  The  ground 
was  heavily  manured  in  1905,  60  tons  of  manure  and  1  ton  of  fertilizer, 
costing  $45,  being  used  per  acre. 

No.  15.  Mrs.  R.  C.  Shannon,  of  Northumberland  County,  irrigates 
2  J  acres,  H  acres  of  which  are  planted  in  celery  aixl  the  remainder  in 
other  truck.  Water  is  pumped  from  a  well  dug  60  feet  deep  and  bored 
20  feet  farther,  water  standing  about  18  feet  from  the  ground.  A  hot- 
air  engine  pumps  water  into  two  tanks,  each  7  feet  in  diameter  and  8 
feet  deep,  which  the  pump  will  fill  in  six  hours.  Celer}'  is  irrigated 
every  five  days  in  dry  weather  by  the  furrow  system. 

No.  16.  W.  J.  Suter,  of  Northumberland  County,  irrigates  2  acres 
of  clay  loam  with  water  pumped  by  a  small  ram  and  a  windmill.  The 
ram  lifts  the  water  40  feet  through  1,200  feet  of  1-inch  and  1  J-inch  pipe, 
delivering  a  flow  of  about  1  gallon  per  minute.  The  windmill  is  8  feet 
in  diameter  and  wall  deliver  about  one-half  this  flow.  It  pumps  from 
a  well  4^  feet  square  dug  26  feet  deep.  The  normal  level  of  the  water 
in  the  well  is  3  feet  below  the  ground.  In  dry  seasons  a  rate  of  deliv- 
ery of  3,000  gallons  per  day  will  exhaust  the  well.  The  windmill 
pumps  into  a  tank  holding  1,500  gallons,  set  20  feet  above  the  ground. 
The  water  is  distributed  by  piping  and  the  ground  irrigated  by  a 
sprinkler,  a  tankful  being  sufficient  to  water  one-eighth  to  one-fourth 
of  an  acre.     The  land  is  irrigated  in  dry  weather  every  two  weeks,  the 
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season  lasting  from  May  to  August.     Crops  never  receive  more  than 
four  irrigations  per  year. 

Labor  costs  SI. 20  ])er  day  and  it  requires  one  day  to  irrigate  one- 
half  of  an  acre,  only  one-fourth  of  the  time  of  one  man  being  consumed 
in  moving  the  sprinkler.  The  yield  per  acre  of  celery  brings  on  an 
average  SI, 600,  and  of  lettuce,  of  which  two  crops  are  raised,  Sl,600 
for  both  crops.  The  value  of  irrigated  land  is  over  $400  per  acre,  and 
of  nonirrigated  land  S 10  to  $100  per  acre.  The  owner  estimates  that 
irrigation  is  worth  to  him  at  least  $500  clear  gain  a  year.  The  cost  of 
the  plant  was  $450,  of  which  the  well  cost  $100,  the  windmill  SlOO,  the 
pipe  SlOO,  ram  and  pipe  $50,  and  labor  $100. 

An  earth  tank  built  on  a  hillside  for  use  in  irrigation  would  not  hold 
water,  owing  to  the  nature  of  the  soil. 

No.  17.  C.  Mc Williams,  of  Northumberland  County,  irrigates  1| 
acres  from  a  creek.  Water  is  stored  in  an  earth  tank  with  a  capacity 
of  180,000  gallons.  Water  is  taken  from  the  reservoir  by  a  2i-inch 
supply  pipe  250  feet  long,' from  which  U-inch  feeders  branch  out  for 
the  irrigation  of  the  land.  Hose  is  used  to  supply  water  to  furrows. 
About  6  feet  of  head  forces  the  water  through  the  pipes  and  delivers  a 
flow  of  10  gallons  per  minute,  which  requires  eighteen  minutes  to  flow 
through  a  furrow  320  feet  long.  This  rate  of  flow  will  irrigate  one-half 
of  an  acre  in  twelve  hours.  The  irrigation  season  lasts  from  May  to 
the  middle  of  October,  the  land  being  irrigated  every  two  to  seven  days 
in  dry  weather. 

The  value  of  the  yield  per  acre  is  $450.  On  an  average,  irrigation 
increases  the  value  of  the  crops  $70  an  acre.  Although  1905  was  a 
wet  year,  no  other  property  in  the  vicinity  gave  as  good  crops  of  beets, 
lettuce,  and  celery.  The  value  of  unirrigated  land  is  $50  per  acre. 
The  owner  estimates  the  value  of  irrigated  land  at  considerably  over 
$100  per  acre.     The  total  cost  of  reservoir  and  plant  was  $200. 

XEW    JERSEY. 

The  New  Jersey  Experiment  Station  at  New  Brunswick  has  made 
many  interesting  irrigation  experiments,  the  results  of  which  are  pub- 
lished in  bulletins  of  this  office. «  Water  for  irrigation  is  obtained  from 
the  city  mains  and  applied  by  the  furrow  system,  the  ground  during 
dry  weather  being  watered  every  seven  days.  The  usual  depth  of  irri- 
gation is  2  inches.  The  experience  here  shows  that  in  humid  climates 
light  irrigations  are  preferable,  since  a  heavy  rain  following  an  irriga- 
tion is  liable  to  swamp  the  land. 

No.  18.  F.  W.  Kilbourne,  of  Middlesex  County,  irrigates  2  acres 
of  truck  from  the  New  Brunswick  citj'  waterworks  at  the  rate  of 
$1  per  thousand  cubic  feet.  From  two  to  three  crops  are  grown 
on  the  same  ground,  each  crop  usually  receiving  one  irrigation  and 
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occasionally  two.  The  rurrow  iiicthod  of  irrii^ation,  with  a  hose,  is 
einployod,  the  rate  of  flow  hoin  the  hose  beinj;  about  lOJ  <:^alloiis 
per  minute.  The  furrows  are  240  feet  long  and  3  feet  apart,  and  it 
requires  thirty  minutes  for  the  water  to  run  through  them,  on  the  aver- 
age. It  re(|uires  forty  hours  to  irrigate  1  acre  of  ground,  tlie  cost  for 
water  being  S3. 30.  The  soil  is  a  heavy  loam  12  inches  thick  with  a  red 
shale  gravel  subsoil.  In  1905  water  did  not  cost  over  $25,  and  the 
total  cost   of  pij)e  and  hose  was  only  $25. 

Prizetaker  onions  yielded  900  bushels  per  acre.  Three  crops  of 
lettuce  of  50,000  plants  per  acre  for  each  crop  are  usually  grown  on 
the  same  land,  selling  wholesale  at  from  2  to  6  cents  a  piece.  Early 
cabbage  is  planted  15  indues  apart  in  rows  '2h  feet  apart,  giving  14,000 
heads  per  acre.  One  acre  of  beets  yielded  7,000  bunches,  bringing  5 
cents  per  ))imc]i.  Tliirty  thousand  stalks  of  celery  were  planted  per 
acre,  yielding  8,000  bunches,  3  to  4  stalks  per  bunch,  selling  at  12  cents 
per  bunch.  Spinach  is  seldom  watered.  Irrigation  fully  doubles  the 
crop  on  an  average  and  in  1905  saved  the  crops  from  failure. 

Xo.  19.  W.  P.  Stokes,  of  Burlington  County,  a  florist,  formerly 
irrigated  his  gardens  with  a  ])ump  driven  by  a  2i-horsepower  gaso- 
line engine.  The  water  was  distributed  by  pipes  and  the  furrow 
system  of  irrigation  used.  The  pump  was  set  in  a  pit  28  feet  deep 
and  obtained  its  supply  from  three  2-inch  driven  wells  53  feet  deep. 
The  last  few  years  the  rainfall  has  been  ample  and  the  j^lant  has  not 
been  used  for  irrigation.  A  system  of  subirrigation  has  been  tried, 
a  line  of  inverted  U-shaped  tile  being  placed  on  boards  about  15 
inches  below  the  ground.  The  soil  is  so  sandy  that  this  was  unsuc- 
cessful, as  the  water  all  sank  out  of  sight  before  reaching  the  end  of 
the  tiling. 

Xo.  20.  Henry  A.  Dreer,  of  Burlington  County,  irrigates  5  acres 
of  land  by  w^ater  pumped  from  a  dug  well  8  feet  in  diameter  and  15 
feet  deep.  The  well  is  lined  with  brick  and  cost,  complete,  $200. 
The  w^ater  normally  stands  5  feet  below^  the  ground  level,  and  it  is 
not  lowered  more  than  1  foot  at  the  highest  rate  of  pumping.  A 
duplex  steam  pump  raises  the  water  from  the  w^ell  into  a  system 
of  distributing  pipes.  The  pump  is  providetl  with  an  automatic  regu- 
lator, which,  b}'  throttling  the  steam  supply,  holds  the  pressure  in 
the  mains  constant  at  50  pounds,  forcing  the  water  into  a  3-ineh 
main  700  feet  long,  from  which  it  is  distributed  through  the  field. 
Horizontal  pipes  are  run  parallel  to  the  rows  every  50  feet,  the  length 
of  the  pipes  being  from  250  to  750  feet.  These  pipes  are  run  about 
3  feet  above  ground  and  are  set  on  2  by  4  inch  wooden  supports  20 
feet  apart.  They  are  tapped  for  small-  brass  plugs  every  4  feet,  the 
holes  for  the  plugs  being  all  in  line.  Each  of  these  plugs  has  a  pin 
hole  in  the  center,  which  serves  as  an  outlet  for  the  water.  The 
overhead  pipe  line  is  connected  bj^  a  union  to  the  supply  pipe  in  such 
29606— No.  167—06 4 
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a  manner  that  it  can  be  easily  turned  at  any  angle.  A  valve  admits 
water  to  each  pipe.  Each  line  is  supposed  to  water  25  feet  on  either 
side,  and  after  one  side  is  watered  the  pipe  is  revolved  until  the 
streams  of  water  are  at  the  proper  angle  for  watering  the  other  side. 
The  water  by  the  time  it  reaches  the  ground  is  in  the  form  of  a  fine 
spray. 

The  250-foot  lengths  of  pipe  are  composed  of  100  feet  of  IJ-inch 
pipe,  75  feet  of  1-inch,  and  75  feet  of  three-fourths-inch  pipe.  The  750- 
foot  lengths  are  composed  of  320  feet  of  1^-inch  pipe,  240  feet  of  1-inch 
pipe,  and  190  feet  of  three-fourths-inch  pipe.  The  small  brass  plugs,  as 
well  as  the  special  drill  provided  with  spirit  level  for  boring  holes  in  the 
same  so  as  to  have  them  in  line,  are  both  patented.  The  drill  with 
spirit  level  sells  for  $10  and  the  brass  plugs  for  3  cents  each.  The 
measured  discharge  from  one  brass  plug  was  0.3  gallon  per  minute. 
In  normal  operation,  one  line  of  pipe  will  irrigate  a  space  50  feet  in 
width  in  nine  hours'  run.  This  would  correspond  to  a  depth  of 
irrigation  of  1.3  inches.  At  its  normal  rate  of  operation,  the  pump 
is  used  to  supply  9  lines  250  feet  in  length,  or  2,250  feet  of  pipe,  or 
2i  acres.  This  would  correspond  to  a  rate  of  flow  from  the  pump 
of  1 69  gallons  per  minute.  If  desired,  the  pump  could  be  run  at  double 
this  capacity.  All  pipe  in  use  throughout  the  plant  is  galvanized. 
The  well  water  being  clear,  no  trouble  has  yet  been  experienced  with 
the  small  outlets  in  the  brass  plugs  stopping  up. 

The  irrigation  season  lasts  from  the  middle  of  April  to  the  middle 
of  October.  The  crops  irrigated  are  flowers  and  strawberries.  In 
dry  weather  they  receive  an  irrigation  every  ten  days,  but  they  usually 
require  not  more  than  three  irrigations  per  season.  Irrigation  is  cer- 
ried  on,  as  a  rule,  between  7  p.  m.  and  4  a.  m.,  in  order  to  avoid  scalding 
the  crops  and  baking  the  ground.  From  1.1  acres  of  irrigated  land, 
where  91,000  plants  were  set  out,  89,600  good  potted  plants  were 
obtained,  and  from  unirrigated  land  in  former  seasons  not  over  60,000 
plants.  As  the  value  is  $25  per  thousand,  this  represents  a  gain  of 
about  $750  from  irrigation. 

No.  21 .  T.  R.  Hunt,  of  Hunterdon  County,  irrigates  6  acres  planted 
in  celery,  strawberries,  cabbage,  and  potatoes.  The  land  was  not 
irrigated  in  1905,  the  pump  cylinder  having  been  cracked  bj'  freezing. 
A  3-horsepower  gasoline  engine  drives  a  double-acting  pump,  deliver- 
ing 30  gallons  per  minute.  Water  is  taken  from  a  pond  and  elevated 
20  feet,  the  discharge  pipe  being  2  inches  in  diameter  and  400  feet 
long.  The  cost  of  the  engine  was  $225  and  the  cost  of  the  entire 
plant  $600.  One  and  one-half  gallons  of  gasoline  are  sufficient  to 
operate  the  plant  for  ten  hours. 

The  soil  is  a  claj^  gravel  loam  12  inches  in  depth,  with  a  clay  subsoil. 
The  furrow  system  of  irrigation  is  used,  the  furrows  being  350  feet 
long  and  3^  feet  apart.     The  furrows  are  run  on  a  steep  grade  and 
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the  How  Irom  the  ])uiiii)  tliviiled  between  iive  furrows,  requiring'  three 
an<l  one-half  liours  to  run  through  them.  The  pump  will  irrigate 
one  acre  in  ten  liours.  Handmade  canvas  hose  is  employed  for 
carrying  the  water  down  hill,  under  very  light  pressure,  ^^uslin  1 
yard  in  width  is  cut  u|)  into  three  strips,  each  of  which  is  made  into 
a  hose,  which  is  then  dipped  in  a  mixture  of  coal  tar  and  oil..  The 
water  is  admitted  by  short  hose  to  the  ends  of  V-shaped  wooden 
troughs,  from  which  it  is  admitted  to  the  furrows  ])y  means  of  adjust- 
able sliiling  gates.  (See  fig.  1.)  The  troughs  are  l)uilt  of  1  by  5  and 
1  byO  inch  boards  nailed  together  and  provided  with  IJ-incli  holes. 
There  are  three  holes  in  these  troughs  for  every  two  furrows,  the  inter- 
mediate one  being  u.sed  to  supply  additional  water  to  either  furrow 
should  it  be  necessary. 

Onions  are  seldom  irrigated.  In  dry  weather  celery  is  irrigated 
every  two  weeks,  receiving,  at  most,  three  irrigations  per  season. 
Straw^berries  usually  receive  one  irrigation  per  season.  In  1<)()2  irri- 
gation saved  the  entire  straw- 


berry crop  from  destruction. 
In  1905  without  irrigation  3 
acres  of  strawberries  yielded 
22,000  quarts,  which  sold  for 
S2,200.  In  1903  irrigated 
strawberries  produced  a  fine 
crop,  while  unirrigated  berries 
were  a  failure.  In  dry  sea- 
sons the  same  thing  is  true  of 
celery. 

No.  22.  David  Astle,  of 
Cumberland  County,  irrigates  l.G  acres  of  lanil  from  two  wells  6 
inches  and  3  inches  in  diameter  and  47  feet  deep,  which  were  bored 
by  a  hydraulic  process.  The.  6-inch  well  cost  $168  and  the  3-inch 
well  $1-35  per  foot,  or  $62.  Surrounding  the  wells  is  a  brick  pit  8 
feet  in  diameter  and  16  feet  deep,  dug  at  a  cost  of  $25.  The  brick 
walls  are  laid  4  inches  thick,  the  brick  costing  $30.  The  total  cost  of 
the  plant  w^as  $1,200.  The  water  stands  23  feet  below  the  ground 
level,  and  is  hardly  lowered  by  pumping.  The  water-bearing  stratum 
consists  of  coarse  sand  and  gravel. 

The  6-inch  well  has  a  strainer  16  feet  long  and  the  4-inch  well  a 
strainer  3  feet  long.  A  5-horsepower  gasoline  engine  drives,  through 
a  countershaft,  two  double-acting  power  pumps  at  35  revolutions 
per  minute.  One  of  these  pumps  has  the  suction  side  directly  con- 
nected to  the  casing  of  the  3-inch  well  and  the  other  pump  has 
its  suction  pipe  inside  the  6-inch  casing.  The  pumps  deliver  water 
into  the  same  discharge  pipe,  which  is  3  inches  in  diameter  and  300 
feet  in  length.     The  w^ater  is  raised  44  feet  above  the  ground  level 


Fig.  1.— Sliding  gate  in  flume. 
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at  tlie  pump  house  into  a  wooden  tank  with  a  capacity  of  2,000 
gallons.  The  tank  can  be  lilled  in  thirty  minutes.  The  cost  of  the 
tank  was  $40  and  of  the  supporting  frame  $25.  The  plant  consumes 
3^  gallons  of  gasoline,  at  13i  cents  per  gallon,  in  a  ten  hours'  run. 
The  water  flows  back  through  300  feet  of  the  supply  pipe  and  then 
through  800  feet  of  2-inch  pipe  to  the  land.  This  2-inch  pipe  has 
an  outlet  every  22  feet,  to  which  a  hose  can  he  connected  for  sup- 
plying a  movable  pipe  with  water. 

The  soil  is  a  light  sandy  loam  8  inches  deep,  with  a  clay  and  graA^el 
subsoil.  The  plant  will  usually  irrigate  1  acre  in  two  days'  run,  or 
twenty  hours.   The  ground  is  irrigated  by  sprinkling  from  several  water 


Fig.  2.— Carrier  for  pipt"  anil  sprinklers. 

witches  set  10  feet  apart  on  a  movable  length  of  2-inch  pipe,  which  is 
mounted  every  20  feet  on  2-wheeled  carriages.  Eleven  water  witches 
are  mounted  on  1 00  feet  of  pipe  supported  by  four  carriages,  as  shown 
in  figure  2,  and  will  irrigate,  without  moving,  a  space  110  feet  by  10 
feet.  Normally  the  water  witches  are  run  twenty  minutes  in  the  same 
place,  but  when  necessary  they  are  run  for  as  long  as  an  hour.  Being 
mounted  on  wheels,  the  apparatus  may  be  easil}^  moved.  In  the 
driest  seasons  it  has  never  been  necessary  to  give  the  ground  more 
than  three  thorough  irrigations. 

The  value  of  the  yield  from  an  acre  of  celery  is  $1,200;  unirrigated 
celery  in  1903  was  a  total  failure.     In  1904  the  crop  from  If  acres  of 
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potatoes,  irrifjated  onco,  broiifjht  S275,  and  was  two  weeks  ahead  of 
imirri<;:ated  potatoes,  and,  althoujj:li  it  was  a  good  year,  yielded  twice 
the  crop.  For  one  irrigation  of  potatoes  15  gallons  of  gasoline,  at  13^ 
cents,  were  used,  and  six  days'  labor,  at  SI. 50,  or  a  total  cost  of  Sll. 
In  some  years  irrigation  will  increase  the  potato  crop  fourfold. 

No.  23.  Cuno  Becker,  of  Cumberland  County,  formerly  irrigated  a 
small  tract  of  land  by  water  pumped  from  a  2-inch  driven  well  45  feet 
deep,  the  water  standing  2-i  feet  below  the  ground  level.  A  power 
pump  driven  by  gasoline  engine  was  used  to  force  the  water  into  an 
elevated  wooden  tank,  which  supplied  water  under  15  ])ounds  ])ressure 
to  parallel  rows  of  2-inch  pipe  running  over  the  land.  These  rows 
were  10  feet  apart,  and  on  each  was  mounted  a  series  of  thirteen  water 
witches  10  feet  apart.  Fifteen  minutes  is  sufficient  to  wet  the  ground 
reached  at  one  setting  to  a  depth  of  1.6  inches  of  water.  Lawn  spriidv- 
lers  were  tried,  but  required  too  much  labor  to  move  them  and  too 
much  walking  over  wet  ground.  On  irrigated  land  ev(>ry  straw])erry 
ripened,  and  the  berries  brought  4  cents  per  quart  more  than  unirri- 
gated  berries,  not  over  half  of  which  matured.  Irrigated  beets, 
lettuce,  and  cabbage  were  of  nuich  finer  quality  than  unirrigated. 

No.  24.  The  State  Asylum  for  Feeble-minded  Children,  at  Vineland, 
irrigates  10  acres  by  pumping  from  wells  and  6  acres  with  sewage. 
Three  4-inch  bored  wells  122  to  157  feet  deep  supply  all  the  water  for 
irrigation  and  other  uses.  The  wells  are  provided  with  3-inch  strain- 
ers 10  feet  long,  and  the  water  stands  20  feet  below  the  ground.  A 
pump  raises  the  water  into  a  50,000-gallon  steel  tank  set  120  feet  above 
the  ground.  The  normal  capacity  of  the  pump  is  150  gallons  per 
minute.  The  boiler  plant  used  for  driving  the  pump  is  employed 
for  heating  in  the  winter  time. 

The  land  is  irrigated  by  the  furrow  system,  the  furrows  being  400  feet 
long  and  3^  feet  apart.  The  water  supply  from  the  tank  is  led  through 
a  pipe  to  a  ditch  at  the  head  of  the  furrows.  The  plant  will  irrigate  3^ 
acres  in  a  half  day.  The  irrigated  land  will  grow  two  or  three  crops  of 
truck  a  year.  Fifty  thousand  gallons  of  water  are  used  to  irrigate  3 
acres  of  land,  giving  a  depth  of  0.6  inch.  In  1905  irrigated  potatoes 
yielded  271  bushels  per  acre,  receiving  but  two  irrigations,  the  season 
being  wet.  In  dry  weather  the  land  is  irrigated  every  week.  Irriga- 
tion will,  on  the  average,  add  one-third  to  the  potato  crop.  A  man 
and  horse  can  prepare  6  acres  a  day  for  irrigation. 

The  sewage  output  of  the  farm  is  about  50,000  gallons  per  day,  and 
is  pumped  through  250  feet  of  4-inch  pipe  and  elevated  6  feet  by  a 
3-inch  centrifugal  pump  driven  by  a  steam  engine.  It  discharges  into 
a  cistern  holding  20,000  gallons,  whence  it  runs  through  500  feet  of 
terra-cotta  pipe  and  is  distributed  over  the  land  by  wild  flooding. 
Only  a  part  of  the  sewage  is  at  present  employed  for  the  irrigation  of 
3  acres  of  fruit  and  3  acres  of  beans. 
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No.  25.  William  Ash,  of  Cumberland  County,  irripites  3^  acres,  one 
half  acre  of  which  is  under  glass.  The  water  is  pumped  from  a  dug 
well  Sh  feet  square  and  15  feet  deep,  curbed  with  wood  and  brick. 
The  well  was  sunk  at  a  cost  of  $16.  Water  stands  5  to  13  feet  below 
the  surface.  A  2 ^-horsepower  gasoline  engme  drives  two  double- 
acting  pumps,  which  deliver  60  gallons  per  minute  to  a  line  of  2-inch 
pipe  900  feet  long.  Three  gallons  of  gasoline,  costing  16  cents  per 
gallon,  are  consumed  in  a  ten  hours'  run. 

The  soil  is  a  light  sandy  loam  10  inches  deep,  with  a  sandy  clay  sub- 
soil. The  sprinkling  svstem  is  used,  with  four  lines  of  f-inch  pipe, 
each  of  which  has  three  water  witches  17  feet  apart.  The  f-inch  pipes 
are  set  in  the  field  from  14  to  18  feet  apart  and  are  connected  to  a 
2-inch  main  by  not  to  exceed  60  feet  of  .j-incli  hose.  Normally  the 
sprinklers  run  for  one-half  hour  in  a  place,  though  sometimes  an  hour. 
The  plant  will  irrigate  1|  acres  in  a  twelve  hours'  run,  during  which  it 
will  take  about  one-fourth  of  a  man's  time  to  attend  to  the  irrigation 
and  move  the  pipes.  The  cost  of  labor  is  $1.50  per  day.  The  maxi- 
mum lift  against  which  the  pump  operates  is  18  feet.  The  total  cost 
of  the  plant  was  $700,  the  engine  costing  $150. 

From  two  to  three  crops  are  grown  on  the  same  land,  the  spring 
crops  consisting  mamly  of  cauliflower,  radishes,  beets,  and  cabbage, 
and  the  fall  crop  of  lettuce.  Irrigation  will  fidly  double  the  crop  in 
average  seasons.  The  following  table  shows  the  yield  of  the  various 
crops  and  the  frequency  of  irrigation : 

Irrigated  crops  near  Vineland,  N .  J . 


Crop. 


Yield 
per  acre. 


Beets bunches.. 

Cabbage heads. . 

Cauliflower do 

Radishes bunches. . 

Lettuce heads.. 


20,000 


12,000 
12,000 


Rate. 


3i  cents  per 

bunch. 
$1  per  barrel . 
$1.50  per  bar- 
rel. 
20,000     5  cents    per 

bunch. 
51,000 


Value. 


$700 

350 
750 

1,000 

1,000 


Maximum 

irriga- 
tions per 
crop. 


Irrigation  season. 


May  20  to  .Tunc  20. 


Do. 

May  20  to  July  1. 


Aug.  15  to  Oct.  1. 


In  the  driest  weather  crops  are  irrigated  not  more  than  twice  a  week, 
sprinklers  being  allowed  to  run  for  one  hour  in  the  same  place.  Five 
hundred  and  fifty  bushels  of  potatoes  were  raised  on  an  acre  of  good 
rich  irrigated  truck  land  and  300  bushels  on  an  acre  of  poorer  soil. 
One  acre  of  unirrigated  land,  the  soil  of  which  was  better  than  the 
second  plat  of  irrigated  potatoes,  yielded  90  bushels. 

No.  26.  George  Mitchell,  of  Cumberland  County,  has  an  irrigation 
plant  of  sufficient  capacity  to  irrigate  10  acres  of  truck  land.  The 
water  comes  from  a  small  creek  near  the  farm,  across  which  a  small  dam 
has  been  erected.  In  dry  weather,  when  the  supply  from  the  creek  is 
insufficient,  the  storage  afforded  b}"  the  dam  will  supply  the  pun>p  for 
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throe  hours.  A  2 ^-horsepower  orasoHne  engine  drives  a  No.  2  cen- 
trifiitial  pump  delivering  110  gallons  per  minute  against  a  total  lift  of 
15  feet.  The  discharge  pipe  is  4  inches  in  diameter  and  500  feet  long. 
The  engine  consumes  3  gallons  of  gasoline  in  ten  hours. 

The  furrow  system  of  irrigation  is  emploj^ed,  the  furrows  l)eing  4 
feet  apart  and  600  feet  or  less  in  length,  set  on  a  grade  of  1  foot  per  100 
feet.  The  entire  supply  is  usually  turned  into  two  furrows,  requiring 
fifteen  minutes  to  run  tlu-ough.  One  nuin  can  irrigate  an  acre  in  four 
hours.  The  cost  of  labor  is  $1.25  per  day.  The  owner  estimates  that 
the  cost  })er  acre  for  fuel  and  labor  is  $1  for  each  irrigation,  the  depth 
applied  being  i  to  U  inches. 

Sweet  corn  is  irrigated  if  dry  at  the  time  the  ears  are  setting,  or  if 
needetl,  while  the  ears  are  growmg.  In  a  good  year  unirrigated  sweet 
potatoes  will  yield  from  100  to  300  bushels  per  acre.  They  are  com- 
monly planted  May  20  and  harvested  in  October.  September  is  the 
most  important  season  for  the  irrigation  of  sweet  potatoes,  a  single 
irrigation  in  September  having  increased  the  value  of  the  sweet  potato 
crop  S40  per  acre. 

No.  27.  J.  H.  Shute,  of  Gloucester  County,  irrigates  1  acre  of  land, 
planted  in  truck  and  strawberries,  with  water  pumped  from  a  1^-inch 
driven  well  25  feet  deep,  provided  with  a  strainer  4h  feet  long.  The 
cost  of  the  well  was  $14.  The  water  stands  14  feet  below  the  ground 
level.  A  hot-air  engine  drives  a  double-acting  pump,  which  lifts  the 
water  into  a  wooden  tank  31  feet  above  the  ground.  The  tank  holds 
2,000  gallons  and  the  pump  will  fill  it  in  seven  hours.  An  8-foot  wind- 
mill is  also  used  for  pumping  from  the  same  well.  The  hot-air  engine 
uses  kerosene  for  fuel,  at  a  cost  of  7  cents  per  gallon.  In  a  ten  hours' 
run  the  engine  consumes  2  gallons  of  kerosene. 

The  soil  is  a  dark  waxy  loam  12  inches  deep,  with  a  clayey  gravel 
subsoil.  The  furrow  S3^stem  of  irrigation  is  employed,  water  being 
suppHed  to  the  furrows  through  a  hose.  The  furrows  are  100  feet 
long  and  3  feet  apart.  Water  is  furnished  to  the  field  through 
1 4-inch  and  f -inch  pipes.  The  irrigation  of  an  acre  of  ground  will  usu- 
ally require  6  tanks  of  water,  giving  a  depth  of  0.35  inch.  It  requires 
two  days  to  irrigate  1  acre.  The  cost  of  the  plant  was  $455,  of 
wliich  the  engine  cost  $130,  the  windmill  and  pump  $125.  the  tank 
$150,  and  the  pipe  $50. 

Celery  is  irrigated  twice  a  week  in  the  driest  weather,  receiving  at 
most  15  irrigations  per  year.  Onions  are  irrigated  every  two  to  three 
days  and  yield  600  bushels  per  acre.  In  1903  the  crop  from  one-third 
of  an  acre  brought  $250  and  would  have  failed  without  irrigation.  On 
the  same  land  during  the  same  year  60  barrels  of  onions,  at  $2.40  per 
barrel,  had  previously  been  raised,  making  $394  from  one-third  of  an 
acre  of  land. 
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No.  28.  L.  M.  Parkhiirst,  of  Atlantic  County,  irrigates  3  acres  from 
a  3-inch  bored  well  50  feet  deep.  The  well  is  provided  with  a  6-foot 
strainer,  and  the  water  stratum  is  gravel.  The  water  stands  23  feet 
below  the  surface.  The  cost  of  the  well  was  $50.  A  No.  8  hot-air 
engine  drives  a  pump  dehvering  8.3  gallons  per  niinute.  The  total 
lift  of  the  water  is  approximately  26  feet.  The  fuel  used  by  the 
engine  is  kerosene,  purchased  at  9^  cents  per  gallon,  and  in  twenty 
hours'  run  the  fuel  consumption  is  7  gallons.  The  plant  cost  $350  and 
used  5  barrels  of  kerosene  in  1905.  Water  is  pumped  into  an  earth 
reservoir  22  feet  square  on  top  and  4  feet  deep,  lined  w^ith  1-to-l 
cement  1  inch  thick.  The  construction  of  the  reservoir  required  one 
fv^reman,  two  field  hands,  and  one  team  for  four  days,  making  a  labor 
cost  of  about  $25.  It  is  fairly  tight,  though  the  Uning  is  cracked  in  a 
few  places. 

The  furrow  system  of  irrigation  is  commonly  used,  though  occa- 
sionally land  is  watered  by  hose.  The  furrows  are  400  feet  long  and 
4  feet  apart.  The  discharge  from  the  reservoir  is  turned  down  one 
furrow,  through  which  it  flows  in  about  thirty  minutes.  It  requires 
five  hours  to  irrigate  one-half  an  acre,  using  one  reservoir  full,  or  a 
depth  of  about  0.9  inch. 

The  ground  is  a  black  waxy  loam  7  inches  deep,  with  a  gravel  sub- 
soil. The  ground  is  irrigated  in  dry  weather  once  or  twice  a  week. 
Strawberries  receive  at  most  three  irrigations.  Two  acres  in  straw- 
berries yielded  in  1905  4,000  quarts  per  acre,  while  unirrigated  land 
jaelded  but  2,800  quarts  per  acre.  Potatoes,  which  received  one  irri- 
gation in  1905  rather  late  in  the  season,  yielded  one-fourth  larger 
crop  than  unirrigated  potatoes.  Irrigation  will  in  general  increase 
the  }ield  from  one-third  to  one-half. 

No.  29.  Herman  Graumann,  of  Atlantic  County,  irrigates  10  acres 
planted  to  strawberries  and  truck,  from  three  2i-inch  driven  w^ells  22 
feet  deep,  the  water  level  in  which  is  16  feet  below  the  ground.  The 
wells,  wliich  are  located  far  apart,  cost  $15  each  to  drive  and  are 
pumped  by  means  of  a  portable  2 ^-horsepower  gasoline  engine,  which 
drives  a  double-acting  power  pump,  delivering  33  gallons  per  minute. 
The  pump  and  engine,  w^liich  are  mounted  on  the  same  truck,  are 
hauled  from  well  to  well,  as  required,  and  the  water  discharges  through 
a  3^-inch  canvas  hose  from  50  to  1,000  feet  in  length,  whence  it  is  dis- 
tributed over  the  land  by  sprajdng.  The  pump  will  irrigate  one  acre 
in  four  hours. 

The  soil  is  a  sandy  and  waxy  loam  12  inches  deep  with  a  gravelly 
clay  subsoil.  Truck  is  irrigated  every  seven  days;  strawberries  every 
one  or  two  days  in  the  driest  weather.  Strawberries  are  watered  by 
furrows  80  feet  long  and  4  feet  apart,  and  it  takes  the  water  twelve 
minutes  to  flow  through.  Two  men  are  required  to  operate  the  pump 
and  distribute  the  water.     Irrigation  in  dry  years  increases  the  return 


31 

from  strawberries  at  least  SI 00  per  acre.     The  plant  cost  S270,  of  which 
the  en<,niie  cost  $200,  the  i)uiup  StiO,  and  the  truck  $10.     The  hose  is  a 
second-hand  fire  hose  and  cost  tlie  owner  nothinjj;. 
The  cost  of  well  borini;  in  this  vicinity  is  as  follows: 

Per  foot. 

1  J-inch  well $0.  .'iO 

2-inch  well 75 

3-inch  well 1.  50-1.  75 

No.  30.  John  I.  Sickles,  of  Monmouth  County,  irrigates  6  acres  in 
truck  and  strawberries  with  water  pumped  from  a  brook  by  an  8-foot 
windmill  mounted  on  a  oO-foot  tower.  Water  is  pumped  through  14 
feet  of  U-inch  pipe  and  elevated  30  feet  to  a  tank  holding  6,000  gallons. 
A  li-inch  main  with  branches  of  f-inch  pipe  200  feet  long  and  75  feet 
apart,  provided  with  taps  for  f-inch  hose,  distributes  water  over  the 
land.     The  cost  of  the  entire  system  was  $1 ,600. 

The  soil  is  a  light  sandy  loam.  The  land  is  irrigated  by  sprinkling. 
The  water  witches  used  will  cover  a  circle  20  feet  in  diameter  and  are 
allowed  to  run  for  twenty-five  minutes  in  the  same  place.  Straw- 
berries are  irrigated  at  night  by  the  furrow  system  and  in  dry  weather 
are  watered  every  night.  Truck  is  irrigated  in  dry  weather  every  one 
or  two  days,  the  irrigation  season  lasting  from  March  to  October. 

By  the  aid  of  irrigation  three  crops  can  be  grown  on  the  land.  In 
1905  three  crops  were  grown  on  unirrigated  land,  but  average  years 
yield  about  a  crop  and  a  half.  Irrigation  increases  the  yield  of  straw- 
berries and  peas  50  per  cent  and  matures  radishes  ten  days  earlier. 
Beets  were  two  weeks  earlier  when  irrigated.  The  results  with  cab- 
bage were  not  good,  probably  owing  to  the  ground  being  insufficiently 
tilled.  In  ver}^  dry  weather  radishes  were  raised  by  irrigation  in 
twenty-one  days  from  the  time  of  planting. 

No.  31.  Juhus  Roehrs,  of  Bergen  County,  has  an  extensive  system 
of  hothouses  irrigated  with  water  from  the  city  mains  at  a  cost  of  $1.40 
per  thousand  cubic  feet. 

No.  32!  WiUiam  Young,  of  Essex  County,  irrigates  12  acres  of  truck 
with  water  pumped  from  an  8-inch  well  406  feet  deep,  wliich  cost  $2.50 
a  foot.  The  water  stands  24  feet  below  the  ground  and  is  lowered  2 
feet  when  the  pump  is  in  use.  A  vertical  15-horsepow-er  boiler  sup- 
plies steam  under  65  pounds  pressure  to  a  direct-acting  steam  pump, 
with  2 J-inch  suction  and  2-inch  discharge,  dehvering  65  gallons  per 
minute.  The  vertical  Hft  is  30  feet.  The  fuel  is  soft  coal,  costing  $4 .25 
per  ton,  about  30  tons  being  used  in  one  year.  The  plant  is  usually 
operated  for  twelve  to  fifteen  hours  a  day.  Five  thousand  feet  of 
2-inch  pipe  are  used  in  distributing  the  water  over  the  farm.  Several 
lengths  are  coupled  together  with  unions  40  feet  apart.  Every  20 
feet  is  a  T,  from  which  a  half -inch  pipe  6  feet  long  rises  vertically,  on 
top  of  which  is  a  water  witch.     The  line  of  sprinklers  is  connected  by 
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a  hose  to  2-inch  mains  running  throufjh  the  farm.  These  mains  are 
taken  up  in  winter.  The  pump  will  operate  twenty-one  water  witches, 
which  are  run  for  an  hour  and  a  half  in  one  place  for  a  thorough  irri- 
gation, after  which  the  pipe  is  moved  in  sections  a  chstance  of  25  feet. 
It  takes  three  men  fifteen  minutes  to  move  and  set  up  a  line  of  twenty- 
one  sprinklers. 

The  soil  is  of  a  black  waxy  consistency  1  foot  deep,  with  a  clay  sub- 
soil. It  requires  one  hundred  hours  to  irrigate  12  acres.  In  dry 
weather  truck  is  irrigated  every  week.  The  crops  grown  consist  of 
celery,  cabbage,  cauliflower,  beets,  and  radishes.  Two  crops  a  year 
are  usually  grown. 

No.  33.  F.  J.  Forthuber,  of  Essex  County,  irrigates  15  acres  by 
pumping  from  a  creek.  A  20-horsepower  vertical  boiler  supplies 
steam  under  79  pounds  pressure  to  a  duplex  steam  pump  with  a  4-inch 
suction  pipe  50  feet  long  and  a  3-inch  discharge  pipe  1,200  feet  long, 
with  outlets  50  to  100  feet  apart.  The  vertical  lift  is  70  feet,  but  the 
water  pressure  usually  carried  at  the  pump  station  is  70  to  100  pounds. 
Hard  nut  coal,  at  a  cost  of  $4.25  per  ton,  is  used  for  fuel,  the  consump- 
tion being  500  pounds  in  ten  hours.  The  annual  consumption  is  6  to 
12  tons.  Water  witches  are  mounted  on  f-inch  pipe  rising  vertically 
from  a  li-inch  pipe  line.  The  water-witch  line  is  connected  with 
unions  every  three  lengths  (60  feet).  The  pump  supplies  twenty 
water  witches,  wliich  are  spaced  20  feet  apart,  and  it  takes  three  men 
fifteen'  minutes  to  move  a  line  of  twenty.  If  the  land  is  very  dry 
they  are  run  in  the  same  place  for  an  hour.  Tliis  irrigation  is  repeated 
the  next  day,  and  after  that  once  or  twice  a  week.  The  pump  deliv- 
ers 150  gallons  per  minute  and  will  irrigate  1  acre  in  ten  hours,  giv- 
ing a  depth  of  about  3.5  inches. 

Lettuce,  celery,  and  other  kinds  of  truck  are  irrigated  not  over 
six  times  per  crop,  starting  in  May.  Celery  and  lettuce  are  the  crops 
most  improved  by  irrigation. 

The  total  cost  of  the  plant  was  $2,000,  and  the  owner  estimates 
that  in  1902  irrigation  increased  the  value  of  the  crops  $1,000.  For 
the  last  two  years  it  has  been  of  no  material  benefit  and  is  said  to 
do  considerable  harm  when  followed  by  heavy  rains. 

No.  34.  Henry  Schumacher,  of  Morris  County,  irrigates  10  acres 
of  truck  from  the  city  waterworks,  paying  $1.50  per  thousand  cubic 
feet.  A  l^-inch  main  is  run  through  the  farm  for  a  distance  of 
600  feet,  vnih  taps  100  feet  apart.  Six  water  witches  on  half-inch 
pipe  are  mounted  15  feet  apart  on  a  section  of  l|-inch  pipe.  With 
the  usual  pressure  they  will  irrigate  a  space  15  feet  wide.  Three  men 
are  required  to  move  the  line  of  w^itches,  which  are  run  one-half  hour 
to  an  hour  in  the  same  place.  Eight  hundred  feet  of  f-inch  hose, 
costing  8  cents  a  foot,  is  used,  in  lengths  of  200  feet  or  less.     The 
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pipo  laid  in  the  ^[roiind  cost  SlOO,  the  water  witches,  etc.,  $25,  and 
the  hose  S04,  inakiii«;  the  total  cost  $1S9. 

The  soil  is  a  dark  loam  12  inches  deep,  with  clay  subsoil.  One 
acre  can  be  irriij:ated  in  twenty  hours  with  six  sprinklers,  one  set  of 
sprinklers  bemg  run  at  a  time.  It  takes  one  day's  labor  at  $1.25 
to  irrigate  an  acre  of  land.  Crops  are  irrigated  in  dry  weather  every 
two  weeks,  receiving  at  most  three  irrigations  in  a  season.  Water 
is  not  applied  in  the  heat  of  the  day,  but  usually  at  night. 

The  average  cost  of  water  is  $100  per  year.  The  price  of  land  in 
this  vicinity  is  liigh,  due  largely  to  its  speculative  value.  Two  crops 
are  grown  in  a  season.  Irrigation  sometimes  saves  the  entire  crop 
from  failure,  and  the  owner  estimates  that  the  value  of  the  crops, 
which  averages  $1,000  per  acre,  is  increased  40  per  cent  ])y  irrigation, 
which  insures  better  quality  and  earlier  crops. 

No.  36.  Arthur  Robinson,  of  Hudson  County,  irrigates  2  acres 
from  the  city  waterworks,  paying  $1..50  ])er  thousand  cubic  feet. 
Three  water  witches  9  feet  apart,  connected  together  by  a  hose,  are 
mounted  on  a  wooden  frame  18  feet  long  provided  with  two  runners, 
so  that  it  can  be  easily  dragged  about.  This  is  fed  by  a  ij-inch  hose 
connected  to  a  1-inch  main  running  through  the  farm.  The  water 
witches  irrigate  a  space  10  feet  wide  and  run  twenty  or  thirt)'^  minutes 
in  the  same  place.  One  man  can  easily  move  them.  They  use  1,000 
cubic  feet  in  a  twelve-hour  run.  The  owner  estimates  that  irriiration 
doubles  the  yield  in  average  seasons.  Celery  and  cauliflower  are 
watered  once  a  week  in  very  dry  weather. 

No.  37.  W.  Gurnheit,  of  Hudson  County,  irrigates  15  acres  in 
truck  with  water  from  the  Hackenside  Water  Company,  at  a  cost  of 
$1.40  per  thousand  cubic  feet.  A  2-inch  main  runs  through  the  farm^ 
provided  with  1-incli  branches  every  100  feet.  These  branches  are 
provided  with  f-inch  valves  every  20  feet.  Four  sprinklers,  mounted 
on  vertical  pipes  10  feet  apart,  extending  upward  from  the  f-inch  pipe, 
are  operated  at  the  same  time.  These  will  irrigate  a  space  10  feet 
wide.  They  are  usually  run  for  an  hour  in  the  same  place.  Three- 
quarter-inch  hose,  in  lengths  up  to  150  feet,  is  used  to  connect  the  pipe 
line  with  the  water-witch  line.  In  dry  weather  the  crops  are. watered 
once  a  week.  The  annual  cost  of  water  is  about  $150.  Radishes 
are  not  so  sensitive  to  overirrigation  as  spinach,  lettuce,  and  beets. 

There  are  about  50  irrigated  farms  in  the  vicinity  of  Seacaucus 
using  similar  methods  of  irrigation.  Nearly  all  obtain  water  from 
the  same  company. 

NEW    YORK. 

No.  38.  F.  Schumacher,  of  Queens  County,  irrigates  15  acres  of 
truck  from  a  spring.  The  supply  is  reinforced  by  three  2-inch  driven 
wells  40  feet  deep,  in  which  the  water  rises  and  flows  into  the  spring. 
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The  pipe  for  the  wells  cost  15  cents  a  foot,  and  the  cost  of  driving 
the  three  wells  was  S5.  A  4-horsepower  vertical  boiler  supplie's  steam 
at  40  pounds  to  a  duplex  pump,  which  delivers  75  fjjallons  per  minute 
through  1,200  feet  of  2-inch  pipe,  against  a  60-foot  vertical  lift  into 
a  wooden  tank  holding  12,000  gallons.  The  fuel  used  is  hard  coal, 
costing  S6  per  ton,  5  to  8  tons  being  used  in  a  season.  In  a  twelve- 
hour  run  250  pounds  of  coal  is  burned.  One  man  is  rec^uired  for  the 
operation  of  the  steam  plant.  A  10-foot  windmill,  supplied  from  a 
2-inch  well,  is  also  used  to  pump  water  into  the  tank.  It  pumps 
against  a  total  lift  of  75  feet. 

The  soil  is  a  light  sandy  loam,  12  inches  deep,  with  a  cla}^  subsoil. 
Sprinkling  from  water  witches  is  usually  employed,  although  occa- 
sionally furrow  irrigation  is  used.  The  water  supply  will  irrigate  1 
acre  in  eighteen  hours.  The  water  witches  are  mounted  on  f -inch  pipe 
3  feet  high,  which  rise  vertically  every  10  feet  from  T's  on  a  1-inch 
pipe,  which  is  190  feet  long,  making  twenty  water  witches  on  the 
line  of  1-inch  pipe.  The  sprinklers  are  run  for  half  an  hour  or  more 
in  one  place  and  will  irrigate  a  strip  10  to  14  feet  wide.  The  entire 
sprinkler  pipe  line  is  moved  by  six  men  in  one  minute.  Thirty-five 
hundred  feet  of  2-inch  pipe  and  500  feet  of  inch  hose  are  used  in 
distributing  water  over  the  farm.  The  cost  of  the  entire  plant  was 
$1,500.     The  2-inch  hose  cost  11  cents  per  foot  and  the  tank  $95. 

In  dry  weather  most  truck  is  irrigated  every  week.  Lettuce  is 
irrigated  every  two  to  three  weeks.  The  owner  believes  that  irrigation 
is  worth  SI, 000  in  average  years.  In  one  year  the  crop  from  a  single 
acre  of  irrigated  lettuce  sold  for  $1,000,  while  unirrigated  lettuce 
failed  entirely.     Potatoes  and  onions  are  seldom  irrigated. 

No.  39.  Phillip  Bach,  of  Queens  County,  irrigates  7  acres  in  truck 
from  five  2-inch  driven  wells,  20  feet  deep,  costing  $28  apiece.  The 
water  stands  10  feet  below  the  surface.  A  vertical  boiler  supplies 
steam  to  a  duplex  pump,  delivering  80  gallons  per  minute,  against  a 
vertical  lift  of  67  feet,  through  1,200  feet  of  2-inch  pipe  into  a  wooden 
reservoir  holding  10,000  gallons.  A  12-foot  windmill  furnishes  an 
additional  supply.  The  pump  will  fdl  the  tank  in  two  hours.  Four 
hundred  pounds  of  hard  coal,  costing  $5  a  ton,  is  used  in  a  ten-hour 
run. 

The  soil  is  a  sandy  loam,  3  feet  deep,  with  a  clay  subsoil.  The  pump 
will  irrigate  1  acre  in  ten  hours.  The  water  is  distributed  over  the 
farm  through  a  2-inch  main  with  U-inch  branches  150  feet  apart. 
These  branches  are  provided  with  1-inch  outlets  75  feet  apart,  to 
which  a  series  of  water  witches  is  connected  by  hose.  The  water- 
witch  lines,  three  of  which  are  used  at  a  time,  consist  of  6  sprinklers, 
each  mounted  on  f-inch  pipe,  which  rise  vertically  every  12  feet  from 
a  1-inch  pipe.  The  water  witches  will  irrigate  an  area  14  feet  wide. 
Three  men  can  move  the  water-witch  line  in  two  minutes.     Not  over 
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50  foot  of  lu)so  is  omployod  in  inakin.^;  llio  oonnoction  from  the  pipe 
lino.  In  onlinaiv  irri»r!ition  tho  water  witclies  will  run  in  the  same 
])la(('  for  on(>-hair  to  thn'('-(|uarters  of  an  hour.  In  dry  weather  crops 
are  irrigatetl  every  week,  reeoivin<z:  not  over  twelve  irrigations  in  a 
season.  Tliree  thousand  feet  of  2-ineh  ]Mj)e  is  used.  Two  to  four 
crops  are  commonly  grown  on  the  same  land.  The  total  cost  of  the 
l)lant  was  $1,200. 

Xo.  40.  Witte  Brothers,  of  Queens  County,  irrigate  1<S  acres  from  a 
G-incli  well,  88  feet  deep,  provided  with  a  8-foot  strainer.  The  water- 
bearing stratum  is  .sand.  The  water  stands  IS  feet  below  the  surface 
and  is  lowered  to  36  feet  by  pumping.  The  cost  of  the  well  was  -5380. 
A  4-horsop()wer  vertical  boiler  supplies  steam  at  20  pounds  to  a 
(Ijiep-well  pump  set  vertically  over  the  well.  The  total  lift  of  the 
water  is  (]]  fe(>t .  Hard  coal,  costing  %Ct  a  ton,  is  used  foi'  fuel,  the 
annual  consumption  Ix'ing  10  tons.  In  lift  ecu  hours  the  plant  burns 
4  bushels,  or  325  pounds  of  coal. 

The  soil  is  a  sandy  and  waxy  loam  12  inches  deci>.  with  a  clay  sub- 
soil. The  main  for  distributing  the  water  is  a  2-incii  ])ii)e  with  1-inch 
outlets.  Both  ho.se  and  water  witches  are  used.  Four  water  witches 
mounted  on  .i-inch  vertical  pipes  are  supplied  by  a  1-inch  ])ipe  line. 
It  requires  two  men  to  move  the  sprinkler  pipe  line.  The  water  witches 
are  14  feet  apart  and  water  a  tract  14  feet  wide.  They  are  run  in  the 
same  place  1  ]  hours.  The  pump  will  o]KM-ate  eight  sprinklers  and  one 
1-inch  hose,  and  will  in  addition  fill  the  tank  in  fifteen  hours. 

Cauliflower  and  cabl)ag<'  are  usually  watered  with  the  hose  every 
three  days  in  dry  weather.  Lettuce  and  celery  are  sprinkled  once  a 
week.  The  hose  will  water  one  acre  in  five  hours,  using  about  as 
much  water  as  five  sj)riid<lers.  The  distance  from  the  tank  to  the 
power  house  is  1 ,000  feet.  The  ])lant  contains  2,800  feet  of  2-inch  pipe 
and  cost  S2, 500. 

No.  41.  B.  II.  Mohlenhoff,  of  Queens  County,  irrigates  3  acres  with 
city  water.  The  price  charged  for  w^ater  for  this  and  adjacent  plants 
is  S3  for  the  first  thousand  cubic  feet,  $2  for  the  second,  and  $1  per 
thousand  for  all  additional  water  used  within  six  months.  A  U-inch 
main  provided  with  J-inch  valves  is  run  through  the  farm.  Three  or 
four  water  witches  18  feet  apart  are  attached  to  one  section  of  1-inch 
pipe  by  f-inch  vertical  pipes  and  will  irrigate  a  space  18  feet  wide. 
They  are  usually  run  in  one  place  for  three-quarters  of  an  hour.  Not 
over  200  feet  of  hose  is  employed.  Three  men  are  required  to  handle 
the  %vater-witch  line.  In  dry  w^eather  the  land  is  irrigated  every 
week.  The  water  is  considered  rather  cold  for  irrigation,  and  the 
pressure  is  considered  too  low  for  the  sprinklers. 

No.  42.  August  Plenge,  of  Queens  County,  irrigates  4  acres  wnth  city 
water.  Five  water  sprinklers  are  operated  from  a  1-inch  water-witch 
line.     The  water  watches  are  mounted  on  |-inch  vertical  pi]>es  S  feet 
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apart  and  will  irrigate  a  space  9  feet  wide.  They  run  one-half  hour  to 
an  hour  in  the  same  place,  antl  it  re(|uires  three  men  to  move  the  line. 
Three-c|uarter  inch  liose  in  lengths  up  to  300  feet  is  employed  to  feed 
the  water-witch  line.  Two-inch  and  1  i-inch  pipe,  provided  with  1-inch 
valves  30  feet  apart,  supply  the  farm. 

The  soil  is  a  light  sandy  and  waxy  loam  7  inches  deep  and  is  inclined 
to  bake  after  irrigation.     Truck  is  irrigated  every  week  in  dry  weather. 
The  total  cost  of  the  plant  was  $400.     The  annual  cost  of  water  is  SlOO 
Irrigation  has  paid  well,  and  in  1005  was  ])articularly  useful  in  starting 
crops. 

No.  43.  John  Schumacher,  of  Queens  County,  irrigates  4  acres  of 
truck  from  the  city  waterworks.  Five  water  witches  are  mounted  on 
7^--inch  vertical  pipes  connected  to  a  U-inch  water-witch  line,  which  it 
requires  four  men  to  handle.  The  water  witches  are  16  feet  apart 
and  water  a  tract  16  feet  wide.  They  run  from  thirty  minutes  to  an 
hour  in  the  same  place.  The  main  is  2-inch  pipe  with  1  ^-inch  branches. 
The  total  cost  of  the  plant  was  $750,  and  the  annual  cost  of  water  is 
$100.     The  value  of  the  land  in  this  vicinity  is  $1,000  per  acre. 

Truck  is  irrigated  not  more  than  twice  a  week  in  the  driest  weather. 
Irrigation  doubles  the  value  of  the  crops  in  average  seasons.  Two  to 
three  crops  per  year  are  commonly  raised  on  the  same  land,  and  in 
dry  seasons  irrigated  land  can  grow  one  crop  more  than  the  land  not 
irrigated. 

No.  44.  Bender  Brothers,  of  Queens  County,  irrigate  17  acres  of 
truck  with  water  from  the  pipe  line  of  the  Bowery  Bay  Improvement 
Company,  at  a  cost  of  $1  per  1,000  cubic  feet.  Five  sprinklers 
mounted  16  feet  apart  on  §-inch  vertical  pipes  are  usually  operated 
from  the  same  line.  Three  to  four  lines  are  operated  on  the  farm? 
requiring  four  men  to  move  them.  The  water  witches  irrigate  a  space 
16  feet  wide  and  run  on  the  same  piece  of  land  from  one-half  hour  to 
an  hour.  They  are  supplied  through  a  1-inch  connection  and  a  f-inch 
valve,  the  water  supply  being  under  SO  pounds  pressure.  Twenty- 
five  hundred  feet  of  2-inch  main  is  employed  in  distributing  the  water 
over  the  farm,  and  f-inch  hose  is  employed  in  lengths  up  to  600  feet. 
The  land  is  irrigated  every  week  or  two  in  dry  weather. 

The  total  cost  of  the  plant  including  the  meter  was  $830,  of  which 
$150  is  for  hose.  The  annual  cost  of  water  on  the  farm  is  $125.  As 
a  rule  water  is  applied  from  the  latter  ])art  of  the  afternoon  until  mid- 
night. The  owner  says  that  irrigation  doubles  the  value  of  hotbed 
crops — lettuce  and  sou])  greens.  The  plant  will  irrigate  12  acres  of 
land  in  six  days.  Labor  costs  $1  to  $1.25  per  day,  and  $18  to  $20  per 
month,  with  board. 
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MASSACIIISETTS. 

No.  4").  Tlu'  lai'f^ost  iiTiii;atetl  farms  iiivestip;atc(l  were  in  the  vicinity 
of  Boston.  Frank  ("oolidi^c,  of  Middlcsox  County,  irrigates  100  acres 
of  truck  land  with  water  pumped  from  several  open  i)ottoni  wells  2\ 
to  4  inches  in  diameter  and  20  to  30  feet  deep.  The  water  in  the  wells 
stands  9  feet  below  the  surface  and  is  lowered  2  feet  when  i)umpin}2;  at 
full  capacity.  The  boiler  plant,  which  is  used  for  heating  in  the  win- 
ter, consists  of  three  14-foot  horizontal  boilers,  supplying  steam  at  90 
pounds  to  two  direct-acting  steam  pum})s.  Water  is  delivered  at  a 
pressure  of  85  to  100  j)ounds.  The  plant  uses  2^  tons  of  soft  coal  in 
ten  hours,  one  num  attending  to  the  j)lant.  The  plant  is  usually  oper- 
ated from  7  a.  m.  to  6  p.  m.,  although  occasionally  when  the  weather 
is  very  dry  it  is  run  twenty-four  hours. 

One  ant!  one-fourth  inch  rubber  hose  is  used  in  lengths  of  100  feet, 
with  fan-sha|)ed  nozzles.  The  combined  capacity  of  the  i)umps  is  suf- 
ficient for  S  nozzles.  The  hose  is  fed  through  1', -inch  valves  ))lace(l 
every  60  feet  in  the  distributing  pipe.  The  i)ij)ing  is  all  laid  on  top 
of  the  grountl  and  is  taken  up  in  the  winter.  The  distributing  pipe 
where  it  leaves  the  pumping  station  is  4  inches  in  diameter,  and  it 
reduces  in  size  at  various  parts  of  the  farm  down  to  Ij  inches.  The 
large  pump  is  sullicient  to  supi)ly  five  hose  streams  and  the  smaller 
])unip  three. 

The  soil  consists  of  a  light  santly  loam  10  inches  deep,  with  a  sandy 
subsoil.  One  man  with  a  hose  can  irrigate  0.9  acre  in  a  day.  Occa- 
sionally water  is  distributed  in  furrows,  the  cpiantity  of  water  used 
being  twice  a;5  great  as  when  the  hose  is  used.  The  furrows  are  50  to 
150  feet  long,  averaging  6  feet  apart.  Two  to  four  crops  are  usually 
grown  on  the  same  land  in  a  year,  and  sometimes  five.  Irrigation 
sometimes  saves  the  loss  of  an  entire  crop.  The  cost  of  the  plant  was 
about  $7,000. 

No.  46.  W.  W.  Rawson,  of  Middlesex  County,  irrigates  40  acres  by 
pumping  from  4-incli  open  bottom  wells  85  feet  deep.  Three  pump- 
ing stations  have  been  installed  for  supplying  water,  in  each  of  which 
is  a  4-inch  well  and  a  48-inch  by  13-foot  horizontal  boiler,  which  sup- 
plies steam  under  60  pounds  pressure  to  a  steam  pump.  The  well 
water  stands  10  feet  below  the  ground  and  is  lowered  6  feet  when  the 
pumps  are  operated  at  50  strokes  per  minute,  delivering  55  gahons  per 
minute  each.  The  maximum  total  lift  is  40  feet.  The  water  flows 
through  1,000  feet  of  4-inch  and  1,000  feet  of  3-inch  main  pipe.  The 
laterals  used  are  2h  inch  and  IJ-inch  pipe.  Each  plant  consumes  1 
ton  of  soft  coal  at  $4,  in  a  twelye-hour  run.  Forty  to  50  tons  are 
l)urned  in  the  three  plants  in  a  season.  The  cost  of  labor  is  $1.75  per 
day.  The  total  cost  of  the  plant  was  $3,000.  The  hose  sprinkling  sys- 
tem is  usually  employed.  Sometimes  the  furrow  system  is  used,  each 
pump  suppl3dng  two  2^-inch  hose  streams.     Two  hundred  gallons  per 
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minuto  will  furnish  four  lioso  st reams,  each  of  which  will  irrio;ate'  an 
acre  in  a  day- 

The  soil  is  a  sandy  loam  2  feel  deep,  with  a  sandy  subsoil.  The 
ground  is  irrigated  in  dry  weather  every  week  to  a  deptli  of  1  inch. 
City  water,  costing  $1.10  per  1,000  cubic  feet,  was  used  to  the  extent 
of  SI, 000  in  1905  instead  of  pumped  water.  It  is  often  impossible 
to  raise  crops  without  water.  On  the  average  irrigation  will  increase 
the  yield  one-third. 

No.  47.  Weyman  Brothers,  of  Middlesex  County,  irrigate  40  acres  of 
hnd  with  water  pumped  from  a  dug  well  10  feet  deep,  in  which  the 
water  stands  5  feet  below  the  level  of  the  ground.  The  land  is  located 
near  a  lake,  and  the  water  level  in  the  well  is  not  lowered  appreciably 
by  pumping.  A  25-horsepower  horizontal  boiler  furnishes  steam  to  a 
duplex  pump,  which  is  run  at  75  strokes  per  minute.  Soft  coal, 
costing  $4.50  per  ton,  is  used.  The  plant  consumes  one-half  ton  in 
ten  hours. 

The  pump  delivers  water  either  into  a  reservoir  or  direct  into  the 
mains.  The  reservoir  is  40  feet  in  diameter  and  11  feet  deep,  built  of 
stone  with  cement-lined  walls,  and  fills  in  seven  hours.  The  reservoir 
gives  a  pressure  at  the  farm  of  15  pounds  per  sc^uare  inch.  \^lien 
pumping  direct  into  the  mains  the  pump  will  supply  twelve  1-inch 
hose  streams  through  a  4-inch  main  450  feet  long.  Movable  branches 
of  2^-inch  pipe,  provided  with  outlets  56  feet  apart,  may  be  attached 
every  hundred  feet.  One-inch  hose  distrilnites  water  from  these 
outlets,  the  greatest  length  of  hose  employed  being  150  feet. 

The  present  plant  is  suitable  for  about  20  acres  and  is  being  enlarged. 
The  plant  is  operated  about  thirteen  hours  a  day  and  su]:>plies  the 
reservoir  twdce  a  week.  The  land  is  watered  every  three  days  in  the 
driest  weather.  Furrow  irrigation  is  used  to  a  limited  extent.  The 
owner  values  irrigation  as  an  insurance  and  says  it  doubles  the  crop 
at  times  and  sometimes  increases  it  only  a  tliird. 

No.  48.  James  Purcell,  of  Middlesex  County,  irrigates  10  acres  from 
the  city  waterworks.  The  main  consists  of  2-inch  and  1-1-inch  pipe, 
from  which  branches  of  1-inch  and  U-inch  pipe  run  out  100  feet  apart, 
provided  with  outlets  every  100  feet  for  1-incli  hose  used  in  lengths 
of  50  feet. 

The  soil  and  subsoil  are  sandy,  and  erne  stream  of  water  will  irrigate 
one-half  acre  in  a  day.  Truck  is  wat(>red  every  week  in  dry  wcMither. 
The  annual  cost  of  water  for  irrigation  is  $100. 

No.  49.  W.  H.  Allen,  of  Middlesex  County,  has  several  farms  near 
Arlington  irrigated  by  pumping  and  from  the  city  mains.  One  farm 
of  15  acres  is  irrigated  l)y  city  watci-  at  $1.10  per  thousand  cubic  feet, 
or  about  $400  annually.  The  method  of  irrigation  was  mainly  sprin- 
kling by  hose.  WIkm-c  the  furrow  .sv.st em  is  used  the  fun-ows  are  800 
feet'long.     The  .soil  is  all  sandy.     One  stream  of  water  will  irrigate 
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ono-half  tu-rc  in  a  day.      'Hu-cc  to  fniii'  streams  at  a.  tiiiic  ar<>  used  on 
this  farm. 

For  allot luT  lanu  of  .I.")  acres  water  is  ohtaiiied  1)\  puii.piiit,'  iroiii  a 
well.  A  steam  |)uiii|)  delivers  water  a<i;aiiist  a  lo-foot  lift,  throiii!;li 
2.Uiueh  j)i|)(>s.  'J1iis  plant  burns  SUO  ])ounds  of  coal  in  twelve  hours. 
Seven  men  are  emj)loyed  on  this  farm,  one  man  for  running;  the  ])umj)- 
mi^  station  and  six  for  waterinti;  the  land.  lrrijj:ation  doubles  the  yield 
of  e<;<i:plant  and  almost  doubles  the  yield  of  other  erojvs.  Without 
irri<ijation  it  woidd  be  impossible  to  raise  celery. 

On  a  third  farm  45  acres  of  land  are  irrir!;atetl  by  ])umpin(2;  and  from 
the  city  mains.  A  ir)-horsep()W(T  vertical  boiler  supplies  steam  to  a 
duplex  j)ump,  whicli  delivers  A\ater  into  the  main  under  70  poimds 
pressure.  The  plant  uses  700  ])()imds  of  soft  coal  in  twelve  liours. 
This  plant  suj)plies  four  hose  streams  atid  the  city  waterworks  three, 
the  cost  of  cit}'  water  being  75  cents  per  thousand  cubic  feet.  At 
times  fifteen  men  are  employed  in  the  irri<2;ation 
of  this  farm,  the  work  bein<!;  carried  on  day  and 
night. 

When  the  land  is  irrigated  by  sprinkling,  which 
is  the  usual  method,  one  man  will  irrigate  one- 
half  acre  in  a  day.  The  water  issues  from  the 
sprinkler  in  the  form  of  a  cone,  the  sprinkku-  bid- 
ing provided  with  an  adjustable  cone  plug  in  the 
center  for  varying  the  size  of  the  opening,  as 
shown  in  figure  o.  Part  of  the  land  is  irrigated 
by  the  furrow  system,  using  2  to  2^  inch  streams 
of  water.  One  man  operates  each  stream,  irri- 
gating an  acre  in  a  day. 

No.  50.  The  Hittinger  Fruit  Company,  of  Suf- 
folk Count}^  formerly  irrigated  several  acres  from  a  hillside  sprmg. 
A  ]  50,000-gallon  brick  and  cement-lined  reservoir  was  su})plied  from 
an  S-inch  bored  well  254  feet  deep,  cased  45  feet.  The  water  stands 
6  feet  below  the  ground,  but  when  pumping  40  gallons  per  minute  it 
is  lowered  150  feet.  Overhead  revolving  sprinklers  were  formerly 
used  for  distributing  the  water;  but  as  there  was  considerable  trouble 
fi-om  the  holes  stopj)ing  up  from  rust,  the  sy^stem  was  given  up.  A 
ground  Ime  of  U-inch  pipe  w^as  connected  every  30  feet  wath  1^-inch 
vertical  pipes,  each  having  a  1-inch  horizontal  pipe  attached. 

A  more  satisfactory  arrangement,  made  of  2-inch  pipe,  is  shown  in 
figure  4.  It  is  provided  at  the  end  with  connection  for  a  2-inch  hose, 
to  which  is  attached  a  one-half  to  five-eighths  inch  nozzle.  The 
horizontal  pipe  was  20  feet  long  and  w^as  provided  with  a  counter- 
balance and  a  swivel  to  turn  about  the  vertical  pipe.  The  pipes  were 
spaced  150  feet  apart,  and  this  arrangement  was  foimd  quite  satis- 
factory.    One   day's  labor  was  required   to   irrigate    1    acre.     The 


Fig.  3.— Adjustable  nozzle. 
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furrow  svsteni  was  used  for  strawberries,  the  furrows  being  150  feet 
long  and  3  feet  apart.  One  hundred  feet  of  2-inch  hose  w^as  enijiloj'ed 
for  this  purpose.  In  a  dry  year  the  strawberry  crop  w^as  doubled. 
The  greater  part  of  the  farm  is  now  devoted  to  fruit  trees,  and  irriga- 
tion has  been  practically  abandoned. 

No.  51.  C.H.Slade,  of  Suffolk  County,  irrigates  10  acres  by  pump- 
ing from  a  dug  well  15  feet  deep,  the  water  standing  6  feet  below  the 
ground.  A  boiler,  which  in  cold  weather  heats  a  greenhouse,  fur- 
nishes steam  to  a  direct-acting  pump  which  delivers  water  against  a 
75-foot  lift  into  a  10,000-gallon  wooden  tank,  which  it  fills  in  eight 
hours.  The  water  for  the  tank  is  pumped  through  500  feet  of  2-inch 
pipe.  The  hose  system  of  irrigation  is  used.  A  |-inch  hose  will 
empty  the  tank  in  ten  hours,  and  in  this  time  wall  irrigate  1  acre  of 
land  to  a  depth  of  0.4  inch.     The  water  is  used  largely  in  greenhouse 


Fig.  4.— Adjustable  hydrant  with  hose  and  nozzle. 

irrigation,  a  hose  and  sprinkler  being  employed.  Cucumbers  are 
irrigated  every  day  in  dry  weather.  This  plant  cost  $1 ,000,  including 
tower  and  tank. 

The  same  owner  irrigates  12  acres  by  pumping  directly  into  a  3-inch 
pipe  line,  provided  with  T's  for  hose  connection  every  300  feet.  The 
pump  will  supply  a  2-inch  hose  stream.  Hose  is  used  in  lengths  up 
to  300  feet  and  the  water  is  distributed  by  sprinkling.  This  plant 
cost  $600,  and  uses  J  ton  of  coal,  at  $4.50,  in  a  day.  In  1905,  5  acres 
were  irrigated.  The  pump  will  irrigate  1  acre  in  two  days  to  a  depth 
of  4.5  inches.  The  great  difference  in  the  depth  recpiired  inside  a 
greenhouse  and  in  the  field  shows  very  clearly  the  effect  of  the  glass 
cover  in  preventing  evaporation. 

No.  52.  A.  H.  Long,  of  Suffolk  County,  irrigates  1  acre  with  city 
Waaler,  costing  $1 .20  ])er  thousand  cubic  feet.  The  water  is  distributed 
by  sprinkling  from  a  single  water  witch,  the  annual  cost  of  water 
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being  $100.  The  spiiiiklci'  will  cover  a  20-fi)ot  circle,  and  is  run  lor 
half  an  hour  in  the  same  place.  The  Dwner  estimates  that  in  1905 
irrigation  was  worth  at  least  $200  an  acre  to  him,  increasing  the  yield 
about  one-third. 

On  a  farm  near  by  5  acres  were  formerly  irrigated  by  |)umping  from 
four  driven  wells  2  inches  in  diameter  and  20  feet  deep.  The  cost  of 
the  plant,  wliich  consisted  of  a  25-horsepower  boiler  and  a  No.  6 
pump,  (leliyering  28  gallons  per  minute,  was  $500.  Five  hundred 
j)ounds  of  soft  coal,  at  $4.50,  were  used  in  twelve  hours.  The  water 
was  supplied  to  the  farm  through  500  feet  of  3-inch  pipe  and  100  feet 
of  2.\-inch  {4re  hose,  tlie  full  flow  refjuiring  twelve  hours  to  water  an 
acre  to  a  depth  of  0.7  inch.  The  annual  cost  of  fuel  and  labor  for 
operating  the  plant  was  $250.     The  cost  of  labor  is  $1 .50  per  day. 

No. '53.  H.  W.  Locke,  of  Middlesex  t'ounty,  irrigates  10  acres  of 
celery  and  cabbage  from  the  city  waterworks.  A  1  .\-inch  main  pipe 
distributes  the  water  under  25  pounds  pressure  to  f-inch  hose.  The 
pipe  is  run  on  top  of  the  ground  and  moved  as  desired.  One  man  can 
water  an  acre  in  a  day.  As  a  rule  irrigation  is  used  only  for  planting 
and  shortly  afterwards,  although  occasionally  four  or  live  irrigations 
are  applied.  The  cost  of  water  averages  $75  a  year.  Irrigation 
frequently  saves  the  crop. 

No.  54.  Lovell  Brothers,  of  Middlesex  County,  irrigated  2  acres  of 
celery  for  the  first  time  in  1905,  using  water  from  the  Metropolitan 
Water  Company,  at  the  factory  rate  of  20  cents  per  thousand  cubic 
feet.  The  w^ater  is  distributed  by  means  of  |-inch  hose.  The  soil 
is  clay  and  does  not  require  so  much  moisture  as  the  sandy  soil  of 
surrounding  farms.  The  land  was  irrigated  for  planting  only.  One 
man  irrigated  half  an  acre  a  day. 

No.  55.  Pierce  Brothers,  of  Middlesex  County,  irrigate  6  acres  from 
the  city  waterworks,  using  a  l^-inch  main,  provided  with  outlets 
every  75  feet  for  |-inch  hose.  The  furrow^  system  is  also  used  occa- 
sionally, the 'furrows  being  300  feet  long  and  6  feet  apart.  The  flow 
from  the  hose  will  irrigate  one  furroW'  in  an  hour. 

The  soil  and  subsoil  are  a  gravelly  loam.  Crops  are  irrigated  every 
three  or  four  days  in  dry  weather,  each  crop  receiving  from  five  to  ten 
irrigations.  From  one  to  three  crops  are  grow^n  on  the  same  ground. 
In  a  dry  season  it  w^ould  be  impossible  to  grow  crops  without  irriga- 
tion, and  in  average  seasons  irrigation  increases  the  ^aeld  of  the  land 
fully  25  per  cent.     The  cost  of  water  is  $100  per  year. 

No.  56.  James  W.  Russell,  of  Middlesex  County,  irrigates  one  farm 
at  Winchester  and  another  near  Medf ord .  On  the  first  farm  5  acres  are 
irrigated  with  city  w^ater,  costing  $1.50  per  thousand  cubic  feet,  with 
a  discount  of  50  per  cent  for  every  1,000,000  gallons  (134,000  cubic 
feet)  used  in  a  year.  In  1904  and  1905,  5  acres  w^ere  irrigated.  The 
cost  of  water  in  1904  was  $60  and  in  1905 
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Spinach,  lettuce,  corn,  celery,  and  caulillower  are  the  crops  irrigated. 
The  town  pressure  is  insullicient  for  the  use  of  sj)rinklers,  so  the  furrow 
system  is  used.  The  cost  of  irrigation  e([ui|)nu'nt  on  the  farm  was  S3()(). 
In  dry  seasons  irrigation  increases  the  yield  from  20  to- 50  percent. 

On  the  second  farm  "Jl  acres  are  irrigated  from  a  pond,  partly  fed  l)y 
two  2\-inch  wells  50  feet  deep,  which  flow  when  the  pond  is  lowered  hy 
pumping.  A  portable  lO-horsepower  ])()il(M-  and  a  direct  acting  steam 
pump  are  mounted  on  a  wagon.  At  90  strokes  per  minute  the  pump 
delivers  ISO  gallons  per  minute  through  400  feet  of  3-inch  pil)e,  and 
through  2^-inch  fire  hose  in  lengths  up  to  1,200  feet.  Rubber-lined 
canvas  hose  costs  $1  per  foot  and  lasts  10  years.    The  plant  cost  %\  ,700. 

The  furrow  system  of  irrigation  is  commonly  used,  the  furrows  being 
210  to  400  feet  long  and  4  to  5  feet  apart.  The  stream  from  a  2i-inch 
hose  is  divided  l)etween  5  to  20  furrows,  according  to  the  grade  of  the 
land,  the  usual  number  being  7,  in  which  event  it  requires  twenty 
minutes  to  irrigate  them.  Four  acres  can  be  irrigated  in  an  eleven- 
hour  run.  One  man  distributes  the  water,  but  it  requires  three  men 
once  a  day  to  move  the  pipe.  Bare  land  is  irrigated  for  planting  l)y 
attaching  a  1-inch  nozzle  to  the  hose.  Tender  plants  are  watered  with 
a  ^-inch  nozzle  under  high  pressure,  which  makes  a  hue  spray. 

The  soil  is  a  santly  loam  7  to  12  inches  deep,  with  a  gravel  and  sand 
subsoil.  The  average  lift  does  not  exceed  10  feet,  the  pressure  being 
nuiinly  due  to  friction  in  the  pipe.  In  a  day's  run  of  eleven  hours,  500 
pounds  of  hard  coal,  at  $6.75  per  ton,  is  used,  the  average  annual  con- 
sumption being  6  to  12  tons.  The  crops  irrigated  are  dandelion,  kale, 
spinach,  corn,  and  celery.  C^elery  is  irrigated  every  two  weeks  in  dry 
weather,  receiving  about  four  irrigations  per  crop.  Sweet  corn  pro- 
duces 300  bushels  per  acre,  w4th  about  60  ears  per  bushel.  The  corn 
is  first  harvested  July  17.  Irrigation  increases  the  value  of  the  crops 
20  to  50  per  cent,  according  to  the  rainfall.  An  increase  of  50  per 
cent  is  obtained  only  when  the  raiid'all  is  very  light. 

RHODE    ISLAND. 

No.  57.  D.  N.  Potter,  of  Providence  County,  irrigates  22  acres  in 
beets,  lettuce,  celery,  and  cucund)ers  from  a  pond.  A  duplex  steam 
pump  forces  the  water  through  400  feet  of  3-inch  pipe  and  1,000  feet 
of  2-inch  pipe  provided  with  2-inch  branches.  The  water  is  distrib- 
uted by  a  1-inch  hose  provided  with  ^-inch  nozzles,  the  maximum 
length  of  hose  emploj^ed  being  200  feet.  The  supply  is  sufficient  for 
two  nozzles.  In  addition  the  greenhouse  consumes  5,000  gallons  of 
water  in  three  hours.  Part  of  the  piping  is  buried,  and  the  other 
part,  which  is  laid  on  the  surface  of  the  ground,  is  taken  up  every 
winter.  The  ground  is  usuall}^  irrigated  from  3.30  p.  m.  to  7  p.  m. 
Four  hundred  j)ounds  of  soft  coal,  costing  $4.10  })er  ton,  is  used  in  a 
ten-hour  run,  about  50  tons  being  used  in  a  season. 
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The  soil  is  a  sandy  loam  lo  iiiclics  (lo(>]),  ^vith  ;i  light  lojiin  subsoil. 
OiK^  mail  will  iiTi<,'at(>  one  acre  in  nine  hours.  In  dry  -weather  the 
land  is  irri^jated  not  more  than  twice  a  week  nor  more  than  six  times 
in  a  season.     The  total  cost  of  the  ])lant  was  SI, 700. 

Carrots,  parsnips,  rlnil)arl),  corn,  and  beans  are  very  seldom  irri- 
<2:ated.  Cucumbers  in  the  hotlxnls  are  irri<i;ated  every  two  days.  Two 
to  three  crops  are  thrown  on  the  same  soil.  Irrigation  will  generally 
produce  one  extra  cro]),  will  make  the  crops  much  earlier,  and  increase 
the  yield  fully  25  per  cent.  Irrigation  increases  the  value  of  the  cel- 
er}'  crop  fully  one-third. 

No.  58.  C.  W.  Patt  &  Son,  of  Providence  County,  irrigate  10  acres 
in  celery  from  a  creek.  A  vertical  boiler  sup])lies  steam  at  40  pounds 
to  a  direct-acting  steam  ])unip  run  at  40  strokes  per  minute.  The 
water  is  forced  under  a  ])ressure  of  80  to  100  pounds  into  a  3-inch  dis- 
tributing ])i])e  800  feet  in  length  which  runs  through  the  farm  and  is 
provided  with  outlets  for  2i-inch  hose.  The  Jand  is  irrigated  entirely 
by  one  2^-inch  lire  hose  with  a  1-inch  nozzle.  The  hose  is  in  50-f()ot 
lengths.  In  irrigathig  one  length  is  uncoupled  and  the  nozzle  is 
screwed  onto  the  next  every  fifteen  minutes  without  shutting  off  the 
water.  Every  forty-five  minutes  the  hose  is  changed  to  another  out- 
let on  the  main  Jiipe  line,  the  plant  being  shut  down  for  fifteen  min- 
utes. The  hose  will  irrigate  one  acre  in  an  hour.  Water  is  applied 
in  dry  weather  every  two  to  three  days  from  June  through  September. 

The  soil  is  a  sandy  and  heavy  loam  18  inches  deep,  with  an  open 
subsoil.  The  fuel  is  hard  coal;  costing  $6.75  })er  ton.  In  a  ten-hour 
run  200  pounds  are  ])urned,  and  about  8  tons  in  a  season.  One  man  is 
required  to  operate  the  pumphig  ])lant.  The  owner  estimates  that  the 
gain  in  the  yield  of  celery  is  at  least  25  per  cent. 

The  same  owners  irrigate  22  acres  planted  in  radishes,  celery,  let- 
tuce, spinach,  beets,  and  parsley.  These  crops  are  irrigated  every 
week  in  dry  w^eather,  except  celery,  which  is  irrigated  -twice  a  week. 

A  50-horsepower  horizontal  boiler  supplies  steam  to  a  duplex  pump, 
which  draws  its  supj^ly  from  a  creek  nearby  and  delivers  water  to  a 
3-iiich  main  at  140  pounds  pressure,  the  vertical  lift  being  32  feet.  It 
is  run  at  60  strokes  per  minute  and  supplies  five  1-inch  hose  streams. 
The  suction-pipe  is  5  inches  in  diameter  and  550  feet  long.  The  3-inch 
main  is  1,500  feet  long  and  is  provided  with  2-inch,  1^-inch,  and  11- 
inch  branch  pipes  fitted  with  1-inch  hose  connections  with  ^-inch  noz- 
zles. The  greatest  length  of  1-inch  hose  used  is  100  feet.  One  stream 
will  irrigate  one  acre  in  three  hours.  One  ton  of  soft  coal  at  $3.40 
will  run  the  plant  fourteen  hours. 
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METHODS  OF  IRBIGATION. 

Of  soinethiii<r  over  60  plants  described  in  the  preceding  pages  25 
use  the  fiirrcnv  system,  usnahy  siipi:)Iying  wat(>r  through  pipes  and 
hose,  17  use  hose  sprinkling,  8  use  single  water  witches,  and  18  use 
midtiple  water-witeh  systems.  Twelve  of  these  plants  use  more 
than  one  system,  and  about  10  are  not  reported.  While  the  data 
are  too  variable  to  form  a  basis  for  reliable  statements  as  to  relative 
advantages,  it  is  interesting  to  notice  what  averages  the  data  show. 

The  size  of  a  single  stream  of  water  averages  24  gallons  per  minute 
for  each  furrow,  44  for  each  hose  nozzle,  and  about  4  gallons  per  min- 
ute for  each  sprinkler  used.  The  time  during  which  water  is  run  in 
one  place  averages  half  an  hour  for  the  furrow  system  and  nearly  an 
hoiu'  with  sprinklers.  None  of  the  plants  using  fiuTows  or  single 
sprinklers  requires  more  than  one  man  to  look  after  the  water,  usually 
using  not  more  than  half  of  his  time  during  an  irrigation.  Where 
hose  sprinkling  is  used  the  entire  time  of  one  man  is  required  for  each 
nozzle  during  an  irrigation,  the  average  number  of  men  being  three. 
With  multiple  sprinklers,  owing  to  the  necessity  of  moving  long  lines 
of  pipe,  a  number  of  men  are  required  for  a  short  time  when  the  water 
is  changed,  only  a  small  fraction  of  their  time  being  taken  for  this  pur- 
pose. The  number  of  men  required  averages  three,  the  work  of  irri- 
gation taking  about  one-fourth  of  their  time.  Where  a  complete  sys- 
tem of  piping  is  installed,  one  man  can  look  after  an  entire  plant. 

In  estimating  the  labor  cost  of  one  irrigation,  the  actual  time  put  in 
by  each  man  must  be  considered.  In  the  following  averages  lal)or  is 
taken  at  $1 .50  per  day,  and  it  is  assumed  that  five  minutes  are  required 
to  change  the  water  in  a  furrow  or  to  move  a  sprinkler.  AMiere  mul- 
tiple witches  are  used,  five  minutes  are  allowed  for  moving  the  first  of 
a  system  of  bars,  and  three  minutes  for  each  additional  bar,  except  on 
the  larger  places  where  a  number  of  men  must  be  called  from  greater 
distances,  in  wliich  cases  ten  minutes  are  allowed  for  the  first  bar.  On 
this  basis  the  labor  cost  of  one  irrigation  by  furrows  runs  from  SO. 30  to 
$1.20,  averaging  $0.75  per  acre.  With  hose  sprinkling  the  average  is 
$1.80  per  acre;  with  single  witches,  $1.12,  and  with  nudtiple  sprinklers 
$2.40,  ranging  in  the  latter  case  from  $0.45  to  $8.70  per  acre.  The 
depth  applied,  however,  is  1.3  inches  by  furrows,  0.6  inch  by  hose 
sprinkling,  0.3  inch  by  single  sprinklers,  and  1.8  by  multiple  witches; 
making  the  average  labor  cost  of  applying  1  acre-foot  of  water,  $7.10 
by  furrows,  $34.80  by  hose,  $34.40  by  single  sprinklers,  and  $16.10  by 
multiple  sprinklers,  but  where  a  complete  system  of  pipes  is  installed 
the  cost  runs  as  low  as  $3.50  per  acre-foot.  It  should  also  be  noticed 
that  the  labor  of  applying  water  with  sprinklers  is  not  increased  by 
lengthening  the  time  and  the  amount  of  water  used  since  only  a  defi- 
nite number  of  changes  are  required  to  irrigate  a  given  piece  of 
land  once.     With  hose  or  furrow  irrigation  the  labor  is  proportional  to 
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the  amount  of  Avater  applied,  and  can  only  be  decreased  by  increasing 
the  flow  of  water  handled  l)y  one  man. 

Ow4ng  to  the  interruption  of  other  work,  when  a  numi)er  of  men 
must  be  assembled  every  hour  t)r  so  to  change  the  water,  it  is  usually 
nuich  better  to  arrange  the  distribution  so  that  one  man  can  use  his 
entire  time  to  good  advantage.  For  instance,  one  farmer  uses  several 
bars  of  f-inch  pipe  34  feet  long,  provided  with  three  sprinklers  each 
which  one  man  can  handle  easily.  Better  work  is  likeh'  to  be  done 
where  one  man  devotes  his  whole  time  to  irrigation.  "WTiere  the  water 
su])ply  is  not  sufficient  to  require  the  entire  time  of  one  man,  it  would 
be  well  to  arrange  the  sj'stem  so  that  one  man  can  do  all  the  work 
when  irrigation  is  required. 

The  reason  for  the  prevalence  in  the  East  of  tlie  s)>rinkling  metliod 
of  irrigation,  which  is  practicallv  unknown  in  arid  sections,  lies  in  two 
important  differences  in  the  conditions  of  irrigation  practice.  First, 
the  quantity  of  water  applied  in  one  irrigation  in  the  East  nuist  be 
small,  owing  to  the  risk  of  sudden  and  heavy  rains  which  would  swamp 
a  crop  if  falling  soon  after  a  heavy  irrigation;  and,  second,  the  soils 
used  for  truck  farming  in  the  East  are  not,  as  a  rule,  so  capal)le  of  stor- 
ing and  retaining  water  as  the  arid  soils,  so  that  a  heavy  irrigation  once 
a  month  will  not  answer  the  needs  of  garden  crops  in  the  East.  With 
the  sprinkling  system  it  is  possible  to  apply  uniforndy  as  small  a  quan- 
tity of  water  as  desired,  while  with  furrows  enough  must  be  a])plied  to 
run  through  the  furrows  and  soak  laterally  to  the  roots  of  the  plants. 

In  brief,  the  advantages  of  the  sprinkling  system  are  tliat  there  is  no 
loss  of  space  if  the  main  pipes  are  laid  underground,  and  no  loss 
from  leakage ;  it  is  applicable  to  uneven  ground  and  hillsides,  since 
water  is  delivered  under  pressure;  no  special  preparation  of  the  sur- 
face is  required,  and  plants  may  be  set  as  close  as  desired;  a  very 
small  flow  of  water  may  be  utilized,  and  a  light  irrigation  maybe 
very  quickly  applied  in  emergency.  Its  disadvantages  are  the  great 
tu"st  cost  for  pipe  and  connections;  the  high  pressure  head  wliich 
must  be  overcome  when  water  is  pumped;  the  excessive  cost  of  city 
water  where  used;  and  the  great  expense  of  applying  water  and 
maintaining  an  elaborate  system. 

The  advantages  of  the  furrow  system  are  its  cheapness  and  simplic- 
ity, requiring  onl^"  ordinary  farm  tools  to  lay  out:  the  ease  with  which 
one  man  can  handle  a  large  stream  of  w^ater;  the  fact  that  water  is 
applied  by  gravity  and  need  not  be  pumped  higher  than  the  land  to  be 
watered,  dispensing  with  high  storage  tanks.  Water  may  be  applied  at 
any  time  of  day  without  danger  of  scalding  the  plants,  since  the  foliage 
is  not  wet  and  evaporation  from  the  ground  surface  is  reduced  to  a 
minimum.  The  disadvantages  are:  The  loss  of  space  where  head 
laterals  are  used,  and  the  expense  of  piping,  where  pipes  are  used 
instead  of  open-head  ditches;  the  cost  of  leveling  and  smoothing  land 
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so  tliiit  the  furrows  may  carry  the  water  witliout  flooding;  tlie  expense 
of  furrowiiii;  out  before  each  irrigation  and  of  cultivating  afterwards, 
and  the  necessity  of  jihinting  far  enough  apart  for  horse  cultivation; 
the  difficulty  of  applying  water  evenly  in  very  sandy  soil,  and  the  loss 
of  water  by  seepage  in  head  ditches,  especially  where  the  flow  used  is 
small. 

In  irrigating  with  a  liose  ])y  hand  many  use  no  nozzle  at  all,  simply 
putting  the  tlunnb  over  the  end  of  the  hose  to  make  a  fine  spray.  A 
cheap  nozzle  is  often  made  by  flattening  the  end  of  a  piece  of  ordinary 
pipe.  Others  use  a  fine-hole  sprinkler  or  some  forui  of  ]iatent  adjust- 
able nozzle. 

"\Miere  s]:)rinklers  are  used,  the  simple  forms  shown  in  figures  5  and  6 
are  nnich  in  favor.  One  widely  used  type  of  water  witch  (fig.  6)  con- 
sists of  a  small  revolving  device  with  two  concave 
horns  which  revolve,  owing  to  the  reaction  of  the 
water  flowing  Ijetw^een  them.  These  sprinklers 
operate  with  a  pressure  of  1 5  to  .30  pounds,  and 
w411  cover  a  circle  15  to  30  feet  in  diameter. 
Their  simplicity  and  cheapness  have  led  to  their 
wide  adoption.  The  W'ater  passages  through  the 
sjirinkler  are  fairly  large  and  not  easily  clogged. 
Many  irrigators  use  small  brass  plugs  with  one 
small  hole  drilled  in  the  center.  Revolving-arm 
sj)rinklers  are  very  little  used,  being  expensive 
and  too  easily  clogged. 

The  various  arrangements  of  multiple  sprinklers 
are  described  above  in  connection  with  the  de- 
tailed data  regarding  truck-irrigation  plants,  and 
a  few  details  are  shown  in  figure  7. 
Where  pipe  is  laid  on  the  surface,  it  is  frequently  taken  up  and 
stored  away  during  the  w  inter,  making  a  gre^t  deal  of  labor.  It  is 
usually  better  to  bury  the  pipes  below^  the  depth  of  cidtivation,  pro- 
vision being  made  to  drain  the  water  out,  so  as  to  prevent  freezmg.  In 
many  cases  there  is  a  tendency  to  buy"  too  small  pipe  for  mains,  wdiicli 
needlessly  increases  the  pumping  head,  and  thus  the  fuel  cost. 

THE  COST  OF  IRRIGATION. 

The  cost  of  irrigation  includes,  besides  the  cost  of  applying  water 
already  discussed,  both  interest  and  repairs  on  the  plant  and  fuel  and 
attendance  for  pumping.  AVhere  city  water  is  used  the  fuel  and 
attendance  are  included  in  the  rate  paid  for  water.  Interest  and 
taxes  may  be  taken  at  7  per  cent  of  the  cost  of  the  plant,  and  deprecia- 
tion, repairs,  and  renew^als  at  13  per  cent,  or  20  per  cent  annually  as 
the  total  fixed  charges  on  small  pumping  plants.  This  expense  is 
constant  whether  the  plant  is  used  or  not. 


Fig.  i). — Simple  nuzzle. 
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Seven  plants  iisiiii;  city  Avater  irripito  61  acres,  th(>  avera|2;e  cost  of 
plant  per  acre  bein*:;  $44,  while  the  cost  per  acre  on  individual  ])lants 
varies  from  $12  on  farm  No.  18  to  $188  on  No.  44.  The  average  lixed 
charges  on  the  basis  assumed  are  thus  nearly  $9  per  acre  annually. 

Six  gravity  systems  irrigate  15  acres,  the  first  cost  varying  from 
practically  nothing  in  Nos.  11  and  12  to  $100  per  acre  in  No.  6,  where 
a  supply  had  to  be  developed. 

Seventeen  pumj)ing  plants,  irrigating  ;)88  acres,  cost  an  average  of 
$74  per  acre,  the  least  cost  being  $27  for  No.  29  and  the  greatest  being 
$455  for  No.  27.  The  average  fixed  charges  may  be  put  at  about  $15 
per  acre. 

The  cost  of  city  water  is  quite  uniform,  averaging  in  fifteen  cases 
$1.11  per  1,000  cubic  feet,  or  about  $48  per  acre-foot.     As  the  depth 


Fig.  C— Nozzle. 


applied  aA^erages  about  4  inches,  the  cost  of  city  water  per  acre  is  $16. 
The  reasonable  cost  of  pumpi.ig  can  hardly  be  determined  froi.i  the 
small  amount  of  data  availaljle,  but  comparison  with  skillfid  western 
practice  shows  that  the  exj^ense  is  unnecessarih^  high,  due  to  several 
causes.  In  most  pumping  plants  in  the  West  the  amount  of  piping 
used  is  small,  and  the  pressure  against  w^hich  the  pump  operates  is 
practically  the  lift  alone.  In  the  East,  wdth  the  pipe  distributing 
systems,  the  friction  head  and  discharge  head  are  often  far  in  excess  of 
the  actual  lift,  necessitating  much  larger  power  plants  and  fuel  con- 
sumption. Any  system  of  sprinkling  requires  at  least  20  feet  dis- 
charge head  for  hand  sprinkling  and  twace  as  much  for  w^ater  witches, 
and  larger  heads  are  decidedly  preferable.  In  any  extended  distribut- 
ing pipe  system  there  wdll  necessarily  be  large  friction  losses  in  the 
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pipe,  since  pipes  ]ari!:e  enough  to  cut  dowai  this  loss  would  be  too 
expensive. 

The  actual  lifts  of  pumping  plants  in  the  East  vary  from  13  to  80 
feet,  while  total  pressure  heads  of  150  to  200  feet  are  not  uncommon,  and 
in  one  plant  the  pressure  head  was  340  feet,  of  which  only  32  feet  was 
actual  lift.  In  other  words,  the  power  was  eleven  times  that  required 
to  lift  the  water.  On  an  average,  the  total  head  is  probably  three 
times  the  lift.  Where  elevated  tanks  are  used,  the  work  of  pumping  is 
often  increased  two  or  tlu-ee  times.  In  many  places  the  power  plant 
installed  is  fully  six  times  as  large  as  would  be  necessary  were  the 
water  to  be  elevated  only  to  the  highest  point  of  the  groimd  to  be 
irrigated. 

Of  twelve  cases,  the  average  of  the  cost  per  acre-foot  for  fuel  and 
labor  is  $13.15  where  steam  power  is  used.     Adding  to  this  the  fixed 
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Fiii.  7.— Multiple  sprinkler. 


charges  given  above,  the  total  cost  of  providing  and  distributing 
water,  but  not  applying  it,  is  $28  per  acre-foot.  A  cost  of  $28  per 
acre-foot  for  water  delivered  at  the  point  wh(Te  it  is  ready  to  be 
applied  to  the  fields  is  very  high  in  comparison  with  western  costs. 
In  six  plants  using  gasoline  engines  the  average  cost  for  gasoline 
per  acre-foot  pumped  is  $2.91,  as  against  $6.18  for  fuel  alone  for  coal 
plants.  This  difi'erence  is  due  to  the  greater  heads  und(>r  which  the 
coal  plants  operate — perhaps  four  times  the  average  head  for  the 
gasoline  plants — and  to  the  use  of  direct-acting  steam  pumps,  which 
are  very  wasteful  of  steam.  Gasoline  plants  should  be  more  widel}' 
adopted  in  the  East,  except  where  steam  j^lauts  obtain  their  steam 
from  boilers  used  for  other  purposes,  such  as  heating  in  the  winter 
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tijue,  iiiul  thus  cfTect  a  sjiviii<;  in  lirsl  cost  over  the  gasoline  plant. 
The  iivera«;;('  steam  phiiit  iiiuler  the  coiitlitioiis  ohscrveil  costs  over  four 
times  as  much  for  fuel  and  atteiulance  as  the  averao:e  <]:asoline  plant. 

In  many  cases  the  use  of  a  reservoir  holilin<i:  from  one  to  three  clays' 
supply  of  tlu>  pump  woukl  greatly  facilitate  irri<jation.  These  res- 
ervoirs may  he  constructed  l)y  thro\vin<;  up  earth  embankments,  the 
inside  slope  of  the  end)ankment  beinjj:  1  vertical  to  2  or  8  liorizontal 
and  tlie  outside  slope  1  vertical  to  1  \  or  2  horizontal,  the  top  of  the 
bank  being  about  4  feet  wide.  The  l)anks  should  be  constructed 
as  far  as  possible  of  water-tight  material,  such  as  clay  or  ''puddle," 
and  should  be  carried  down  to  a  water-tight  stratum  by  means  of  a 
carefully  tilled  ditch,  wiiicii  will  thoroughly  bind  the  bank  to  the 
original  surface.  If  the  material  at  hand  will  not  hold  water  the 
reservoir  must  ])e  lineil.  Concrete,  asphalt,  antl  tar  mixtures  are  used 
for  this  purpose.  Reservoir  embankments,  when  suitable  material 
for  construction  is  near  at  liand,  should  be  built  for  15  to  25  cents 
])er  cubic  A^ard  in  the  East.  To  this  must  be  added  the  cost  of  lining, 
if  necessary.  Cement  will  ])robably  cost  10  to  15  cents  ])er  scpuire 
foot  laid  4  inches  thick,  and  tar  mixtures  will  be  much  cheaper. 

RETURNS  FROM  IRRIGATION. 

In  a  humid  country  it  is  especially  hard  to  get  at  the  probable 
returns  from  irrigation,  owing  to  great  variations  in  the  distribution 
of  rainfall,  the  nature  of  the  soil  and  the  subsoil,  antl  to  the  effects 
of  severe  rains.  For  example,  in  a  dry  j^ear  unirrigated  crops  may 
be  a  total  failure  and  irrigated  crops  be  as  large  as  ever,  while  in  a 
wet  year  irrigation  may  prove  a  positive  detriment.  An  estimate 
of  the  real  value  of  irrigation  should  show  the  average  results  obtained 
during  a  period  sufhciently  long  to  give  a  fair  average  of  climatic 
conditions.  Only  the  State  experiment  stations  are  in  a  ])osition 
to,  obtain  reliable  figures  for  long  periods  and  to  compare  directl}' 
the  results  of  irrigated  and  unirrigated  crops.  There  is  at  present 
little  reliable  information  on  tliis  question.  Still  the  estimates  of 
various  farmers  as  presented  in  this  report  may  give  a  better  under- 
standing of  the  problem  and  present  a  fair  idea  of  the  benefits  to  l)e 
obtained. 

The  average  yearly  value  of  truck  crops  in  nine  cases  was  given  as 
SI, 030  per  acre,  of  which  value  the  irrigators  estimated  that  S330 
was  due  to  irrigation,  or  an  increase  of  47  per  cent.  Other  esti- 
mates run  usually  30  to  50  per  cent.  As  the  cost  of  irrigation  usually 
lies  between  $30  and  SI 00  per  acre,  it  is  fair  to  assume  an  average 
profit  of  S200  or  more  per  acre  due  to  irrigation. 

In  order  to  form  some  idea  of  the  probable  benefit  of  irrigating 
field  crops,  many  farmers  in  Pennsylvania  were  asked  the  following 
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questions  regarding  the  various  crops:  What  is  the  yield  per  acre 
in  an  average  year,  and  what  is  the  corresponding  yield  in  seasons 
when  the  rainfall  is  ample?  The  replies  have  been  compiled,  and 
the  averages  are  presented  below  as  giving  merely  a  preliminary  indi- 
cation of  the  possibilities  of  irrigation.  Of  course,  damage  by  severe 
storms  and  frost  would  affect  irrigated  and  imirrigated  crops  alike. 

CoiiijKiratire  j/itld'i  in  wet  and  dry  years. 


Crop. 

Average 

yield 
per  acre. 

Yield 
per  acre 
in  a  wet 

year. 

Assumed 
price. 

Value  av- 
erage crop. 

Increased 

value  in 

good  year. 

Corn 

Wheat 

Rye 

Oats 

Tobacco 

Timothy 

Clover 

bushels.. 

do... 

do... 

do... 

pounds.. 

tons. . 

do... 

48 
20 
20 
40 
1,330 
1.6 

64 

28 
25 
52 
1,700 
2.1 
2.1 

$0.60 
.83 

$28.80 
16.60 

$14.40 
6.64 

.37 

.08 

13.00 

11.00 

14.80 

106.40 

20.80 

17.60 

4.44 

29.60 

6.50 

5.50 

CONCLUSION. 

The  data  presented  seem  to  warrant  the  following  conclusions: 

The  irrigation  of  meadows  and  truck  farms  is  an  established  and 
profitable  practice  in  the  North  Atlantic  States,  while  the  profitable 
irrigation  of  field  crops  has  not  been  demonstrated  as  yet. 

The  methods  employed  are  very  expensive  compared  with  western 
practice,  but  are  the  outgrowth  of  peculiar  conditions  and  meet  the 
requirement  of  very  small  applications  of  water. 

The  quantity  of  water  refjuired  by  truck  crops  either  as  rain  or 
irrigation  is  about  I  inch  in  depth  every  week,  and  in  the  light  sandy 
soils  generally  used  it  should  be  applied  in  quantities  not  exceeding  1 
inch  at  a  time. 
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THE  STATE  ENCxINEER  AND  HIS  RELATION  TO 

IRRIGATION. 


INTRODUCTION. 

The  ofRce  of  State  en<j:;ineer  is  ])e('uliar  to  the  arid  States,  and  the 
duties  of  the  ollice  have  to  do  chief!}'  with  irrigation.  These  duties 
range  from  merely  making  hydrographic  survej^s,  as  in  Oregon,  to 
practically  conij)lete  control  of  the  water  supply,  as  in  Nevada.  It  is 
true,  however,  that  in  most  of  the  arid  vStates  whatever  there  is  of  piih- 
lic  control  of  the  use  of  water  centers  in  the  office  of  State  engineer. 
A  comparative  study  of  the  work  of  the  engineers  involves,  therefore, 
the  whole  subject  of  public  control  of  water. 

The  final  purpose  of  the  creation  of  the  ofiice  of  State  engineer  is  the 
delivery  of  the  water  to  which  he  is  entitled  to  each  farmer  whose  farm 
is  under  irrigation,  and  a  necessary  preliminary  to  this  is  a  knowledge  of 
how  much  each  is  entitled  to.  The  early  laws  governing  irrigation 
were  not  such  as  to  provide  a  record  of  rights,  and  it  is  therefore  neces- 
sary to  provide  means  for  defniing  existing  rights.  This  in  some  States 
has  been  committed  to  the  engineer,  in  others  he  makes  surveys  to  assist 
the  courts  in  this  work,  while  in  others  he  has  nothing  to  do  with  it. 
To  avoid  future  troul)le,  it  is  also  necessary  that  hereafter  rights  be 
defined  as  they  are  acciuired,  and  several  States  have  provided  that 
rights  be  accpiired  under  the  supervision  of  the  engineer,  while  others 
still  have  no  provision  for  supervising  the  acquirement  of  rights,  but 
leave  the  defining  of  the  rights  to  be  done  when  controversy  regarding 
them  arises.  The  final  act — the  distribution  of  the  water  of  streams 
to  those  entitled  to  it — is  in  some  States  all  that  devolves  upon  the 
engineer,  while  in  some  States  the  engineer  has  not  this  duty,  but  has  a 
part  in  the  proper  defining  of  rights. 

It  is  the  purpose  of  this  report  to  describe  the  methods  used  in  the 
different  States  for  accomplishing  fhe  three  acts — defining  existing 
rights,  supervising  the  accpiirement  of  new  rights,  and  distributing 
water — and  in  exercising  whatever  additional  control  over  irrigation 
exists,  in  the  hope  that  this  comparative  study  may  bring  out  the 
strong  and  weak  points  in  the  different  systems  and  help  toward  the 
adoption  of  the  best  methods  in  all  the  States. 

In  this  report  the  States  which  have  now  or  have  had  engineers  are 
taken  up  in  the  order  in  which  the  office  was  created. 
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CALIFORNIA. 

California  was  the  first  State  to  create  the  office  of  vState  engineer. 
A  long  series  of  discussions  and  proposals  for  different  S3^stems  of  pub- 
lic control  of  irrigation  in  California,  which  included  National  control 
and  construction,  State  control  and  construction,  and  various  other 
schemes,  culminated  in  1878  in  the  passage  of  a  law  creating  the  office 
of  State  engineer  for  the  purpose  of  collecting  information  as  to  water 
resources  and  irrigable  lands.  The  purpose  of  the  law  was  "the 
acquirement  of  data  upon  which  the  vState  might  formulate  a  policy 
and  frame  legislation  respecting  irrigation  matters.""  The  office  was 
continued  for  ten  3^ears,  during  which  time  there  was  much  criticism 
on  account  of  the  lack  of  results,  and  in  1887  the  legislature  made  an 
appropriation  for  salary  and  expenses  for  one  year,  with  the  proviso 
that  this  should  be  in  full  for  the  completion  of  all  work  then  in  the 
hands  of  the  State  engineer.  Two  large  reports  were  issued,  one  on 
irrigation  in  Italy,  Spain,  and  France,  and  one  on  San  Diego,  San 
Bernardino,  and  Los  Angeles  counties,  Cal.  Since  the  abolition  of  the 
office  there  has  been  more  or  less  agitation  for  its  revival,  but  in  general 
the  people  of  California  seem  to  be  quite  indifferent  on  this  matter. 

Rights  are  acquired  without  public  supervision  and  are  defined  only 
in  case  of  controversy,  and  water  is  divided  without  any  public 
supervision,  the  only  remedy  when  one's  rights  are  infringed  being  a 
suit  to  define  rights  if  they  have  not  been  defined,  and  a  proceeding  for 
contempt  of  court  if  any  party  is  taking  water  which  has  been  allotted 
to  another  by  the  court. 

COLORADO. 

The  oflSce  of  State  engineer  was  created  in  1881,  the  engineer  being 
given  general  charge  of  the  distribution  of  water  throughout  the  State. 
The  same  law  provided  for  the  defining  of  existing  rights  by  the  courts, 
and  for  filing  claims  for  new  rights  with  the  county  clerks  and  the 
State  engineer,  the  idea  })eing  that  this  filing  of  claims  would  provide  a 
record  of  new  rights.  The  provision  for  filing  claims  was,  however, 
declared  void  on  account  of  a  defect  in  the  title  of  the  act.  In  this  plan 
the  engineer  is  considered  a  purely  administrative  officer,  and  his 
duties,  so  far  as  they  relate  to  irrigation,  were  confined  to  general  super- 
vision of  distributing  water  after  rights  have  been  defined. 

DEFINING  RIGHTS. 

Rights  are  defined  by  the  courts  in  a  special  form  of  procedure  pre- 
scribed by  the  statute.  As  a  preliminary  to  this  adjudication  all 
parties  claiming  any  interest  in  any  ditch,  canal,  or  reservoir  were 
required  to  file  statements  of  their  claims  with  the  county  clerks 

a  Wm.  Ham.  Hall's  Rpt.,  Pt.  1,  p.  12. 


l)efore  June  1,  1881.  Since  that  date  any  party  interested  in  any 
ditch,  canal,  or  reservoir  may  apply  for  an  adjudication  of  the  rifjhts 
to  the  source  fi'om  which  the  water  is  taken.  Upon  the  receipt  of 
such  application  the  court  proceeds  to  an  adjudication,  usually 
appointino;  a  referee  to  take  testimony  and  fonnulate  a  decree  defining 
the  rights.  The  decree  is  based  on  the  testimony  presented  by  the 
claimants,  as  a  rule,  but  in  some  cases  the  courts  have  employed  engi- 
neers to  measure  the  capacities  of  the  ditches.  Notices  of  the  hearings 
are  given  bv  publication  and  by  personal  service  on  all  parties  having 
claims  on  file.  Each  part}^  may  call  such  witnesses  as  he  chooses,  but 
must  pay  their  fees. 

After  hearing  all  testimony  or  on  receiving  the  report  of  the  referee, 
if  one  has  been  appointed,  the  court  enters  a  decree  "determining  and 
establishing  the  several  priorities  of  right,  by  appropriation  of  water, 
of  the  several  ditches,  canals,  and  reservoirs  in  such  district,  concern- 
ing which  testimony  shall  have  been  oifered,  each  according  to  the 
time  of  its  construction  and  enlargement  or  enlargements  or  extensions, 
with  the  amount  of  water  which  shall  l)c  held  to  have  been  appropriated 
by  such  construction  and  enlargements  or  extensions,  describing  such 
amount  by  cubic  feet  per  second  of  time,  if  the  evidence  shall  show 
suflicient  data  to  ascertain  such  cubic  feet,  and  if  not,  by  width,  depth, 
and  grade,  and  such  other  description  as  will  most  certainly  and  con- 
veniently show  the  amount  of  water  intended  as  the  capacitj^  of  such 
ditch,  canal,  or  reservoir  in  such  decree." 

The  clerk  of  the  court  issues  to  the  claimant  a  certificate  of  his  rights 
as  defined  by  the  court,  upon  the  paATiient  of  a  reasonable  fee,  and 
these  certificates  are  recorded  by  the  county  recorder  upon  payment  of 
the  customary  fees.  Appeal  may  be  taken  to  the  supreme  court  of  the 
State  at  any  time  within  four  years,  or  any  party  ma}^  ask  for  a  rehear- 
ing in  the  district  court  at  any  time  within  two  years;  but  after  four 
years  from  the  entering  of  a  decree  ' '  all  parties  whose  interests  are 
thereby  affected  shall  be  deemed  and  held  to  have  acquiesced  in  the 
same,  except  in  case  of  suits  before  then  brought,  and  thereafter  all 
persons  shall  be  forever  barred  from  setting  up  any  claim  to  priority  of 
rights  to  water  for  irrigation  in  such  water  district  adverse  or  contrary 
to  the  effect  of  such  decree." 

Any  party  acquiring  a  right  after  the  rights  in  any  district  have 
been  decreed  may  have  his  rights  defined  by  applying  to  the  court 
which  entered  the  original  decree,  the  procedure  being  the  same  as 
for  an  original  adjudication. 

Most  of  the  rights  in  Colorado,  have  been  defined  under  this  special 
form  of  procedure,  but  there  is  continuously  arising  litigation  to  settle 
points  which  had  not  arisen  at  the  time  the  decrees  were  rendered. 
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ACaUIREMENT  OF  RIGHTS. 

In  1903  the  law  requiring  filings  by  those  building  new  works  was 
reenacted,  and  since  that  time  every  party  constructing  or  enlarging 
any  ditch  or  reservoir  is  required  to  file  with  the  State  engineer  a 
statement  of  his  claim,  with  duplicate  maps  of  the  proposed  works. 
The  maj)s  must  be  filed  within  sixty  days  of  the  commencement  of 
construction,  which  may  be  the  date  of  actual  construction  or  the 
beginning  of  the  survey.  The  duplicate  is  examined  and  certified 
to  by  the  State  engineer  and  is  returned  to  the  applicant,  so  that  it 
may  be  filed  with  the  county  clerk  within  ninety  days  of  the  date  of 
the  beginning  of  construction.  Maps  must  be  on  a  good  quality  of 
tracing  cloth,  24  by  36  inches,  with  a  2-inch  margin  on  the  left-hand 
side,  making  the  available  space  for  the  map  24  by  34  inches.  All 
maps  are  made  of  this  size,  irrespective  of  the  size  of  the  works,  and 
must  not  be  folded.  In  the  case  of  reservoirs  the  scale  must  be  1 
inch  or  more  to  400  feet,  and  if  necessary  more  than  one  sheet  must 
be  used.  The  map  filed  with  a  notice  must  show  the  location  of  the 
head  gate,  the  route  of  the  ditch,  or  the  high-water  line  of  the  reser- 
voir, and  routes  of  the  feeders  and  outlets  from  the  reservoir,  the 
legal  subdivisions  of  land  on  which  the  works  are  located,  and  the 
names  of  the  owners.  Upon  or  attached  to  the  map  must  be  a 
statement  showing  the  location  of  the  head  gate;  the  depth,  width, 
grade,  and  length  of  each  ditch,  canal,  or  feeder  proposed;  the  carry- 
ing capacity  of  each  ditch  in  cubic  feet  per  second;  the  time  of  com- 
mencement of  work,  and  the  estimated  cost  of  the  proposed  project. 
For  a  reservoir  the  statement  shows  the  height  of  the  proposed  dam, 
the  estimated  cost,  the  capacity  in  cubic  feet,  and  the  surface  area 
for  each  foot  in  depth  of  water  stored,  up  to  and  including  the  high- 
water  mark. 

The  engineer  is  recjuired  to  certify  that  he  has  examined  and 
approved  the  map  and  statement  "if  he  shall  find  the  data  therein 
contained  to  be  sufficient  and  satisfactory  for  a  clear  presentation  of 
the  facts  concerning  the  claims  made." 

As  to  the  effect  of  the  law  requiring  these  filings:  Up  to  September, 
1905,  1,280  claims  had  been  filed.  There  are  about  1,000  filings 
made  under  the  earlier  law,  which  was  declared  void.  Claims  are 
at  present  coming  in  at  the  rate  of  about  three  per  day.  The  legal 
effect  of  filing  a  claim  is  declared  by  the  statute  as  follows: 

A  certified  copy  of  the  map  and  statement  thus  filed  in  the  State  engineer's  office  shall  be 
prima  facie  evidence  in  any  court  having  jurisdiction  of  the  intent  of  the  claimant  or  claim- 
ants to  make  such  constniction,  and  to  utilize  such  rights  as  arc  shown  and  described  in  the 
map  and  statement:  Provided,  That  nothing  herein  contained  shall  be  so  construed  as  to 
dispense  with  the  necessity  for  due  diligence  in  the  construction  of  such  projects,  or  to  the 
injury  of  those  having  rights  prior  to  those  of  the  claimants.     (Laws  of  1903,  p.  291.) 
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This  law  makes  the  engineer  a  mere  reeording  officer  so  far  as  the 
acquirement  of  rights  ^s  concerned.  There  is  no  inspection  of  works 
by  the  engineer  to  ascertain  what  is  done  un(k^r  the  chiims,  and  no 
provision  for  filing  of  statements  regarding  tli's  l)y  tlie  claimant. 

The  re(|uiring  of  such  filings  may  he  regarded,  however,  as  a  step 
toward  a  better  system  which  will  ])rovide  for  an  inspection  and 
measurement  of  the  completed  works  and  the  submission  of  proof 
as  to  dates  of  beginning  and  fmishing  construction.  Such  proof, 
taken  as  soon  as  the  works  are  done,  when  dates  and  capacities  can 
be  easily  ascertained  and  made  a  matter  of  public  record,  will  be  of 
great  service  in  ])rovi(ling  a  table  of  rights  to  all  streams.  But  the 
application  of  the  water  appropriated  to  a  beneficial  use  is  necessary'' 
to  the  acquirement  of  a  right,  and  there  should  be  ])rovision  for  the 
taking  and  recording  of  j)roof  as  to  the  use  of  water,  as  well  as  the 
construction  of  works. 

DISTRIBUTION  OF  WATER. 

Colorad(^  was  the  pioneer  State  in  providing  for  the  distribution 
of  water  by  public  officials,  the  engineer  being  the  head  of  the  system. 
The  State  is  divided  into  five  divisions,  the  boundaries  of  which  are 
determined  by  drainage  lines,  so  drawn  that  each  division  is  inde- 
pendent of  all  otliers,  as  no  water  flows  from  one  to  another.  Each 
division  is  divided  into  districts,  each  of  which  includes  a  tributarv^ 
or  a  section  of  a  stream,  the  idea  being  to  make  the  districts  of  the 
sizes  which  will  make  the  distribution  of  the  water  easiest.  For 
each  district  there  is  a  commissioner,  w^ho  has  direct  charge  of  rciru- 
lating  the  head  gates  of  the  ditches  in  such  a  w^ay  that  the  water  \vi\\ 
be  justly  distributed  among  those  liaving  rights  to  its  use.  For  each 
division  there  is  a  division  engineer,  who  has  supervision  of  the  water 
commissioners  of  the  districts  wdthin  his  division,  w^hile  the  State 
engineer  has  supervision  over  the  entire  matter  of  distributing  water. 
In  the  distribution  of  water  the  commissioner  is  governed  by  the 
decrees  of  the  court  defining  rights,  being  required  to  close  the  gates 
of  all  canals  whose  rights  have  not  been  defined,  at  any  time  wlien 
there  is  not  water  enough  for  all.  In  order  that  the  commissioner 
may  know  how  much  water  he  has  with  which  to  supply  these  decreed 
rights,  the  State  engineer  is  required  to  make  gaugings  of  streams, 
while  ditch  owners  are  required  to  put  in  measuring  devices  in  order 
that  the  commissioner  may  know  how  much  water  he  turns  into 
each  ditch.  This  outline  makes  it  look  as  if  distributing  water  was 
a  comparatively  simple  matter,  but  in  practice  it  is  not  so. 

Many  of  the  decrees  are  indefinite,  making  it  necessary  for  the  com- 
missioners to  interpret  them.  Most  of  them  have  awarded  to  some  of 
the  ditches  more  water  than  has  ever  been  diverted  by  them,  while  in 
theory  the  owners  of  a  ditch  are  entitled  to  no  more  water  than  they 
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have  put  to  beneficial  use.  Under  these  circumstances  there  is 
always  a  tendency  for  the  holders  of  decreed  rights  to  more  water 
than  they  have  ever  used  to  enlarge  their  demand  on  the  stream  by 
enlarging  or  extending  their  ditches  or  by  selling  the  surplus  to  some 
one  else.  In  such  a  case  the  usual  thing  is  for  the  canal  owner  to 
attempt  to  take  the  increased  quantity  of  water  claimed,  when  the 
commissioner  must  decide  whether  or  not  he  will  allow  it.  The  com- 
missioners have  usually  been  inclined  to  enforce  the  theory  of  bene- 
ficial use  and  refuse  to  allow  the  increased  use,  even  if  the  volume 
decreed  was  in  excess  of  the  volume  used.  Appeals  are  then  made  to 
the  courts,  which  have  a  tendency  to  uphold  the  decrees,  regardless  of 
beneficial  use.  But  in  any  case  when  such  a  demand  comes  the  com- 
missioner must  first  decide  what  he  will  do.  Since  1899,  before  a 
transfer  can  be  made  the  party  wishing  to  transfer  any  right  to  another 
ditch  must  apply  to  the  court  for  permission  to  do  so,  but  parties  still 
try  to  secure  transfers  through  the  commissioner.  The  law  regarding 
transfers,  just  referred  to,  relates  to  permanent  transfers  only,  but 
ditch  owners  may  still  "loan"  or  exchange  water  for  short  periods  to 
save  crops.  There  is  a  tendency  in  some  sections  to  "loan"  water 
which  is  not  needed  by  the  loaner,  and  to  which  he  therefore  has  no 
right;  and  here,  again,  the  commissioner  must  decide  whether  the 
proposed  loan  comes  within  the  terms  of  the  law. 

Further  complicating  the  matter  of  determining  how  the  water 
supply  shall  be  divided,  the  commissioner  is  required  to  see  that  no 
one  taking  water  is  allowing  it  "to  go  to  waste  or  to  be  wastefully  or 
extravagantly  or  wrongfully  used  *  *  *  or  put  to  any  other  use 
than  that  to  which  it  is  entitled  to  be  used  in  the  order  of  priority," 
and  to  shut  off  the  supply  to  the  extent  that  the  water  is  being 
wasted  or  wrongfully  used. 

Any  one  dissatisfied  with  any  action  of  the  commissioner  may 
appeal  to  the  division  engineer,  and  from  him  to  the  State  engineer, 
l)ut  the  usual  practice  has  been  to  disregard  the  orders  of  the  commis- 
sioner and  then  apply  to  the  court  for  an  injunction  to  restrain  him 
from  enforcing  them. 

The  physical  difficulties  are  equally  great.  Not  all  the  streams 
have  been  measured  enough  times  to  make  it  possible  to  make  rating 
tables  which  would  enable  the  commissioner  to  find  out  each  day  how 
much  water  there  is  to  divide.  But  the  streams  which  have  been 
measured  vary  constantly  in  discharge,  making  necessary  frequent 
changing  of  the  head  gates  of  the  ditches.  Very  few  canals  had  accu- 
rate measuring  devices,  and  the  commissioner  was  authorized  to  put 
them  in  if  the  owners  refused  to  do  so  and  collect  the  cost  from  the 
owners.  There  was  no  penalty  for  not  putting  them  in,  and  the  com- 
missioner was  forced  to  bring  suit  to  collect  in  case  the  owner  of  the 
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ditch  refused  to  pay.     The  result  has  beeu  that  a  great  uiany  canals 
were  without  nieasurinjz;  devices. 

In  189 1  the  water  odicials  were  empowered  to  shut  off  the  water 
from  any  ditch  in  whicli  proper  head  gates  and  measuring  devices 
were  not  placed  after  ten  days'  notice.  This  has  l)een  quite  effective, 
and  measuring  devices  are  now  (juite  generally  in  the  canals.  The 
State  engineer  is  required  to  rate  the  measuring  flumes  if  they  are  put 
in,  but  has  never  had  funds  with  which  to  do  this.  The  practice 
has  been  for  the  engineer  or  a  deputy  to  rate  ditches  whenever  the 
owners  would  pay  the  expenses,  but  not  otherwise.  At  present  the 
fees  paid  to  the  State  engineer  for  examining  and  approving  ditch  and 
reservoir  filings  and  furnishing  copies  of  the  records  of  his  oflice  go  to 
make  u])  a  gauging  fund  to  be  used  for  stream  and  canal  gauging,  but 
this  is  still  too  small  to  cover  the  work  which  should  be  done. 

A  single  water  district  nuiy  cover  50  miles  of  the  course  of  a  stream 
and  the  ditches  among  which  the  water  is  to  be  divided  are  scattered 
along  tliis  distance.  In  this  distance  there  are  losses  and  gains  in  the 
flow,  due  to  seepage  from  the  bed  of  the  stream  and  eva])oration  on  the 
one  hand  and  return  seepage  on  the  other  hand.  This  makes  it  nec- 
essary for  the  commissioner  to  have  an  intimate  knowledge  of  his 
stream,  in  addition  to  a  record  of  the  supply  entering  his  district. 
The  water-right  holder  is  entitled  to  have  a  certain  quantity  of  water 
at  his  head  gate,  not  at  the  head  of  the  stream.  If  the  ditch  is  at  the 
lower  end  of  the  district  it  may  be  necessary  to  let  twice  as  much  as 
he  is  entitled  to  go  })y  later  ditches  above  in  order  to  supply  him,  or 
return  seepage  may  supply  the  whole  volume  and  render  it  unneces- 
sary to  turn  any  water  down  from  above.  The  commissioner  must 
learn  by  experience  the  behavior  of  his  stream  in  order  to  divide  its 
water  properly.  In  the  more  highly  developed  districts  there  are 
measuring  stations  in  the  streams  supplying  the  water,  where  daily  or 
more  frequent  readings  are  made,  and  most  of  the  ditches  have  meas- 
uring devices.  The  irrigation  practice  has  become  sufficiently  set- 
tled to  enable  the  commissioner  to  know  how  much  he  must  turn 
down  the  stream  to  give  each  ditch  its  proper  share  of  the  water,  and 
the  demand  for  water  is  so  great  that  there  is  little  danger  of  wasteful 
use.  The  commissioner  of  such  a  district  receives  each  morning  by 
telephone  a  statement  of  the  stage  of  the  river,  then  goes  over  the 
stream,  regulating  the  head  gates  of  the  ditches  as  may  be  necessary 
to  make  a  proper  division  or  telephones  the  ditch  managers,  telling 
them  how  much  water  to  take,  going  over  the  district  often  enough 
to  assure  himself  that  his  orders. are  being  carried  out. 

Changing  a  head  gate  which  has  been  set  by  a  water  commissioner 
is  punishable  with  a  fine  not  exceeding  $300  or  sixty  days'  imprison- 
ment or  both  such  fine  and  imprisonment;  and  the  fact  that  the 
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water  is  being  used  under  a  ditch  from  which  it  was  shut  out  by  the 
commissioner  is  prima  facie  evidence  against  tlie  owners  of  the  ditch 
for  changing  the  head  gates.  The  commissioners  and  their  deputies 
are  given  the  power  to  make  arrests.  Very  httle  is  done  under  this, 
however.  The  commissioners  find  that  in  many  cases  the  district 
attorneys  will  not  ])rosecute,  or  if  the}"  do  they  make  little  effort  to 
convict.  Juries  will  seldom  convict  for  this  offense.  The  early 
reports  of  the  commissioners,  |)ublished  in  the  reports  of  the  State 
engineer,  are  largely'  made  up  of  statements  of  their  troubles  mth 
parties  who  refused  to  obey  their  orders  and  threatened  bodily  harm 
to  them  in  case  they  attempted  to  ])erforni  their  duties.  However, 
the  sentiment  against  the  unlawful  taking  of  water  and  in  favor  of  the 
punishment  of  those  who  do  so  seems  to  be  growing. 

The  commissioners  are  charged  also  with  the  duty  of  collecting  and 
reporting  statistics  regarding  irrigation  in  their  districts.  They  are 
to  report  the  carrying  capacity  of  each  ditch  and  the  quantity  of 
water  carried  by  it  each  day  of  the  season,  the  area  under  each  ditch 
and  the  number  of  acres  watered,  the  kinds  and  acreages  of  crops 
under  each  ditch,  and  the  amount  of  water  stored  in  each  reservoir. 
Blanks  for  keeping  these  records  are  supplied  b}^  the  wState  engineer. 
These  include  blanks  for  a  daily  record  of  the  water  carried  by  each 
canal,  which  are  to  be  turned  in  monthly  and  which  contain  columns 
headed :  (1)  Day  of  the  month;  (2)  Da}^  of  the  week;  (3)  Hour,  a.  m.; 
(4)  Gauge  height;  (5)  Quantity;  (6)  Hour,  p.  m.;  (7)  Height;  (8) 
Quantity;  (9)  Average  for  day;  and  (10)  Remarks.  The  last  column  is 
to  contain  notes  of  the  times  when  gates  are  changed,  the  changes 
made,  and  what  crops  are  being  watered.  There  are  also  weekly 
reports  to  the  division  engineer,  showing  the  quantitj^  of  water 
received  by  the  district  from  different  sources,  the  quantity  of  water 
used  and  the  quantity  flowing  out  of  the  district,  the  crops  receiving 
water,  the  time  during  which  water  will  be  required,  the  quantity 
necessary  to  supply  all  needs,  the  date  of  the  latest  rights  which  are 
being  supplied,  the  condition  of  the  weather,  and  crop  conditions. 

In  addition  to  this  there  is  a  "Water  commissioner's  field  book,"  in 
which  he  keeps  the  record  for  the  whole  season.  This  contains  blanks 
for  both  reservoirs  and  ditches.  The  ditch  blanks  contain  for  each 
ditch  columns  for  the  dates  and  quantities  of  water  carried,  and  a 
summary  showing  the  first  day  water  was  used,  the  last  day  water 
was  used,  the  number  of  days  water  was  carried,  the  average  daily 
amount  carried,  the  length  of  laterals,  the  number  of  acres  that  can 
be  irrigated,  and  the  acreages  of  the  following  crops  irrigated  and 
matured:  Alfalfa,  natural  grass,  cereals,  orchard,  market  garden, 
potatoes,  sugar  beets,  and  other  crops.  Statements  of  costs  of  repairs, 
maintenance,  and  improvements  are  also  included.  The  reservoir 
blanks  contain  columns  for  the  dates  when  water  was  delivered,  the 
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((uantity  dclivorod,  and  iho  iiiiiiic  t)f  the  ditch  to  which  it  was  deliv- 
ered, with  a  siiininary  showing  tlie  amount  stored  prior  to  May  1  and 
the  amount  stored  durnig  the  wlioU'  season. 

The  commissioners  are  instructed  to  keep  two  of  these  books,  one 
of  which  is  carried  in  the  fiehl,  so  that  notes  may  be  kept  as  the  obser- 
vations are  made.  The  other  is  to  be  fiUed  t)ut  at  the  end  of  the 
season  and  sent  to  the  State  engineer  to  be  kept  as  a  part  of  the  rec- 
ords of  his  ollice. 

These  records  have  never  been  kept  u]:»  by  the  commissioners,  the 
reason  usually  assigned  being  that  tlie  county  commissioners,  who 
must  allow  the  bills  of  the  water  connnissioners,  have  refused  to  pay 
for  the  time  necessary  for  the  collection  of  the  data  required.  The 
commissioners  have  been  repeatedly  urged  to  collect  the  information 
while  about  their  other  duties,  but  have  not  generally  done  so.  They 
complain  also  that  farmers  and  ditch  owners  will  not  give  them  the 
information,  seeming  to  think  that  it  may  in  some  way  be  used  to 
their  disadvantage. 

Charges  against  a  commissioner  must  be  made  in  wTiting  to  the 
division  engineer,  who  is  recpiired  to  hold  a  fair  and  impartial  trial, 
after  five  days'  notice  to  the  connnissioner.  If  the  commissioner  is 
found  guilty,  the  tli vision  engineer  is  to  appoint  a  deputy  to  do  the 
work  of  the  commissioner.  Within  thirty  days  the  engineer  must  file 
with  the  governor  his  findings,  and  if  he  recommends  dismissal  the 
governor  is  to  appoint  a  new  commissioner  recommended  by  the 
county  commissioners.  The  complainant  must  put  up  a  bond  to 
reimburse  the  commissioner  in  case  the  charges  are  not  sustained. 
This  is  a  recent  law,  and  no  cases  have  arisen  under  it. 

The  commissioners  have  been  sued  in  the  courts  for  damages  and 
have  always  claimed  that  the  State  should  defend  them,  but  the 
attorney-general  has  refused  to  do  this.  One  commissioner  gives  an 
instance  where  suit  was  brought  against  him,  but  later  dismissed  on 
motion  of  the  complainant  after  the  commissioner  had  gone  to  con- 
siderable expense  to  prepare  a  defense.  It  would  seem  that  the  State 
should  defend  the  commissioner  in  such  cases  and  reimburse  any  nec- 
essary expense. 

The  pay  of  water  commissioner  is  $5  per  day  for  the  time  actually 
put  in.  He  is  not  to  begin  work  in  any  season  until  called  upon  by 
some  water-right  holder  who  is  not  getting  the  water  he  deems  him- 
self entitled  to  or  until  ordered  out  by  the  division  engineer,  and  is  not 
to  continue  working  longer  than  the  necessity  therefor  exists.  In  the 
more  highly  developed  districts  along  the  South  Platte  and  Arkansas 
rivers  the  commissioners  put  in  full  time,  as  the  winter  flow  of  the 
streams  is  used  either  for  storage  or  for  winter  irrigation.  In  some 
other  districts  the  commissioners  work  but  a  few  days  and  in  wet  sea- 
sons not  at  all.    The  expense  of  distribution  in  1904  in  district  No.  2, 
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which  includes  the  South  Platte  from  Denver  to  the  mouth  of  the 
Cache  la  Poutlre,  was  Un-  ])ay  of  connnissioner,  $1,800;  pay  of  two 
deputies,  $1,350 — a  total  of  $3,150.  The  acreage  irrigated  is  estiiiiated 
at  77,470  acres,  making  the  expense  about  4  cents  per  acre.  While  the 
division  engineer  is  paid  by  the  State,  his  salary  and  expenses  should 
be  charged  to  distribution  of  water.  His  salary  is  $1,500  i)er  aimum, 
and  his  expenses  are  limited  l>y  law  to  $500  per  ainium.  There  are 
approximately  900,000  acres  in  division  No.  1,  in  whicli  district  No.  2 
is  located,  making  the  cost  per  acre  but  0.2  cent,  and  the  total 
expense  but  4.2  cents  per  acre. 

The  water  commissioners  and  their  deputies  are  ])aid  by  the  coun- 
ties into  which  the  districts  extend,  the  expenses  for  any  district  being 
divided  equally  among  the  counties  included,  regardless  of  the  acreage 
irrigated  in  any  county  or  the  amount  of  work  done.  There  is  some 
objection  to  this  by  the  counties  where  there  is  little  irrigation  wdiich 
are  in  districts  with  other  counties  having  large  irrigated  areas,  and 
there  seems  to  be  just  ground  for  this  complaint.  The  law  provides 
that  the  expense  be  paid  "pro  rata"  by  the  counties,  which  w^ould 
give  some  ground  for  claiming  that  the  original  intention  was  that  the 
expense  should  be  divided  some  other  way  than  equally. 

DIVISION  ENGINEERS. 

The  ofRce  of  division  superintendent  was  created  in  1887,  and  in 
1903  it  was  abolished  by  the  creation  of  the  office  of  division  engineer, 
the  duties  being  practically  the  same.  When  the  administrative  sys- 
tem was  adopted  in  1879,  the  State  was  divided  into  districts,  and  pro- 
vision was  made  for  adjudicating  rights  in  these  districts  independ- 
ently, and  commissioners  w^ere  appointed  to  distribute  water  within 
these  districts.  While  the  wdiole  system  of  water  rights  in  Colorado 
is  based  on  priority,  this  administrative  system  made  no  provision  for 
recognizing  priorities  except  within  districts,  although  there  were  on 
some  streams  several  districts.  The  creation  of  the  office  of  division 
superintendent  was  a  recognition  of  the  fact  that  priorities  should  be 
recognized  between  all  appropriators  from  the  same  source  of  supply, 
as  well  as  between  those  within  a  single  district.  It  was  made  the 
duty  of  the  clerks  of  the  district  courts  to  send  to  the  superintendents 
copies  of  all  decrees  regarding  water  rights,  and  from  these  each 
superintendent  made  a  table  of  rights  for  each  district  within  his  divi- 
sion and  a  general  table  for  his  whole  division.  As  often  as  required 
the  water  commissioners  report  to  the  superintendent  "what  ditches, 
canals,  or  reservoirs  are  at  that  time  without  their  proper  supply." 
"If  it  shall  appear  that  in  any  district  in  that  division  any  ditch, 
canal,  or  reservoir  is  receiving  water  whose  priority  postdates  that  of 
the  ditch,  canal,  or  reservoir  (not  receiving  water)  in  another  district 
as  ascertained  from  his  register,  he  shall  at  once  order  such  postdated 
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ditch,  canal,  or  reservoir  shut  down  and  the  water  given  to  the  eUU»r 
ditch,  canal,  or  reservoir."  These  orders  are  issued  to  the  water  com- 
missioners, who  have  no  discretion  in  the  matter  but  to  obey  them. 
How^ever,  there  is  reported  one  case  where  a  commissioner  refused  to 
obey  such  an  order,  and  the  superintendent  reported  to  the  State 
engineer  that  it  would  take  the  whole  State  militia  to  enforce  his 
order,  and  therefore  he  thought  best  not  to  undertake  its  enforcement. 

The  division  engineers  have  general  supervision  of  the  water  com- 
missioners in  their  districts,  may  order  them  on  duty  before  they  are 
called  out  by  the  water  users,  and  may  ])erform  the  duties  of  the  com- 
missioners if  occasion  requires.  They  collect  data  concerning  reser- 
voirs, reservoir  sites,  and  flow^  of  streams  and  perform  such  other 
duties  as  are  assigned  by  the  State  engineer. 

Complaints  against  the  actions  of  the  water  commissioners  are  made 
to  the  division  engineers  and  complaints  against  his  actions  to  the 
State  engineer.  Appeals  from  division  engineers'  rulings  may  like- 
wise be  taken  to  the  State  engineer.  The  procedure  for  trial  of 
charges  against  an  engineer  is  the  same  as  for  trial  of  a  commissioner, 
except  that  trial  is  held  by  the  State  engineer  instead  of  the  division 
engineer. 

The  division  engineers  and  the  State  engineer  hold  a  meeting  in 
November  of  each  year,  when  the  reports  of  the  division  engineers  are 
presented,  and  a  general  discussion  of  irrigation  nuxtters  in  the  State 
is  held. 

Division  engineers  are  appointed  from  the  divisions  in  which  they 
are  to  serve,  from  list  of  eligibles  secured  by  examinations  given  by 
the  State  engineer.  The  examinations  include  questions  as  to  meas- 
urements of  streams,  laws  and  customs  relating  to  irrigation  and  w^ater 
rights  in  Colorado,  and  the  experience  of  the  applicant.  The  appoint- 
ments are  made  by  the  governor  for  terms  of  two  years.  The  salary 
is  $125  per  month  for  the  time  actually  put  in  and  expenses  necessarily 
incurred  not  to  exceed  $500  per  annum  for  each  engineer.  The  engi- 
neers usually  put  in  fidl  time,  making  the  salary  $1,500  per  annum. 
There  are  five  division  engineers,  making  the  total  possible  expense  to 
the  State  for  their  salaries  and  expenses  $10,000  per  year. 

THE  STATE  ENGINEER. 

The  State  engineer  is  the  nominal  head  of  the  administrative  system 
of  the  State,  but,  in  fact,  he  has  less  to  do  with  distributing  water  than 
either  the  division  engineers  or  the  water  commissioners.  The  com- 
missioners actually  distribute  the  water  and  the  division  engineers 
make  rules  and  issue  orders  to  the  commissioners  regarding  the  dis- 
tribution, but  the  State  engineer  has  no  jurisdiction  except  as  matters 
come  up  to  him  on  appeal  from  the  rulings  of  the  division  engineers  or 
for  review  after  the  division  engineers  have  passed  on  them. 
31774— No.  168—06 2 
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All  measiirinfjj  devices  are  under  the  control  of  the  engineer  at  all 
times,  and  he  has  had  made  standard  designs  for  flumes.  These  are 
not  rated,  however,  except  upon  application  of  the  owners  and  at  their 
expense.  Efforts  to  reduce  this  expense  are  made  by  endeavoring  to 
get  all  parties  in  a  section  to  put  flumes  in  at  the  same  time,  so  that 
the  expenses  of  the  man  making  the  measurements  may  be  divided 
among  a  number  of  parties.  A  small  charge  is  made  for  rating  ditches, 
the  fees  going  into  a  rating  fund  which  is  used  in  gauging  streams. 

The  engineer  has  supervision  of  all  reservoirs.  Plans  for  all 
dams  over  10  feet  high  must  be  approved  by  the  engineer  before  con- 
struction begins,  and  he  is  to  act  as  consulting  engineer  and  require 
material  and  work  to  be  satisfactory  to  him,  the  owner  to  pay  expenses 
and  $5  per  day.  He  is  to  determine  annually  how  much  each  reservoir 
in  the  State  may  store,  examine  dams  to  determine  their  safety  when- 
ever complaint  is  made  by  anyone  living  below  them,  and  determine 
how  much  shall  be  deducted  for  losses  of  water  by  seepage  and  evapo- 
ration when  stored  water  is  discharged  into  the  natural  streams  to  be 
diverted  below.  With  the  exception  of  the  filing  and  approval  of 
plans  and  the  examination  of  dams  complained  of,  the  law  regarding 
reservoirs  is  not  generally  enforced  because  of  lack  of  funds.  There 
are  hundreds  of  reservoirs  in  Colorado,  and  an  annual  inspection  to 
determine  how  much  can  be  safel}^  stored  would  require  a  large  outlay. 
The  determination  of  the  amounts  to  be  deducted  from  stored  water 
turned  into  streams  for  losses  in  transit  is  probably  the  most  urgent  of 
these  duties  which  have  been  neglected  for  lack  of  funds,  as  this  is  a 
matter  which  produces  constant  friction  between  the  owners  of  reser- 
voirs and  others  taking  water  from  the  streams  used  as  carriers  of 
stored  water.  It  would  seem  that  the  expense  of  making  measure- 
ments for  this  purpose  might  very  properly  be  made  a  charge  against 
the  parties  owning  the  reservoir. 

The  engineer  is  required  to  make  estimates  of  the  amount  of  snow- 
fall in  the  mountains  during  the  winter  as  a  basis  for  estimating  the 
water  supply  for  the  following  summer.  This  is  done  by  correspond- 
ence with  parties  living  in  the  mountains  and  by  sending  a  deputy  into 
the  mountains  whenever  practicable.  In  addition  to  his  duties  con- 
nected with  irrigation,  the  engineer  has  charge  of  all  internal  improve- 
ments, such  as  the  building  of  State  roads  and  bridges. 

RECORDS  OF  THE  STATE  ENGINEER'S  OFFICE. 

In  the  engineer's  office  all  ditch  and  reservoir  filings  are  numbered 
consecutively  and  filed  by  the  water  district  in  which  the  site  of  the 
proposed  works  is  located.  These  are  then  card  indexed  under  three 
headings — the  name  of  the  ditch  or  reservoir,  the  name  of  the  stream, 
and  the  name  of  the  claimant. 
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Copies  of  all  court  decrees  are  filed  in  the  engineer's  office  and  are 
card  indexed  under  the  name  of  tlie  ditch  or  reservoir. 

All  maps  filed  under  the  present  law  are  of  unift)rm  size,  24  by  36 
inches,  and  are  filed  in  books  of  that  size  and  bound. 

The  following  fees  are  collected  by  the  Colorado  engineer: 

For  oxaniination,  filins:,  and  certification  to  tlie  duplicate  of  each  map  and  statement  of 
claim,  and  of  each  judicial  decree  ordering  the  transfer  of  a  water  right, .?! ;  each  certificate 
other  than  that  made  in  the  case  of  an  original  filing,  $1 ;  for  examination  and  filing  of  each 
set  of  plans  and  specifications  for  reservoir,  dam,  or  other  structure  for  utilizing  or  storing 
■water,  $1  for  each  So.tWK)  of  estimated  cos! :  copies  of  plats,  $1  per  hour  for  time  spent  in 
making;  copies  of  records,  10  cents  per  folio. 

All  filing  fees  from  April  S  to  Septem])er  15,  l!)()o,  amounted  to  $520. 

WYOMING. 

The  office  of  Territorial  enginec^r  was  created  in  AVyoming  in  1SS6. 
Prior  to  that  there  was  provision  for  water  commissioners  who  were  to 
distri])ute  water,  but  no  other  provision  for  any  pu])lic  control  of  water. 
The  Territorial  engineer  was  given  general  supervision  of  the  diversion 
and  division  of  water  and  supervision  of  the  work  of  the  water  com- 
missioners. He  was  also  to  make  measurements  and  calculations  of 
stream  flow  and  collect  facts  as  to  systems  of  reservoirs.  The  clerks 
of  courts  were  instructed  to  send  copies  of  all  decrees  to  the  engineer, 
who  prepared  from  them  instructions  to  the  water  commissioners. 

The  present  system  was  created  when  Wyoming  was  admitted  as  a 
State,  in  1890,  the  outlines  being  embodied  in  the  constitution  and  the 
details  supplied  by  the  first  legislature.  The  system  as  adopted  at 
that  time  and  still  in  existence,  with  only  minor  changes,  contained 
two  radical  departures  from  existing  practice  in  this  country.  These 
were  the  adjudication  of  rights  by  an  administrative  body,  and  the 
acquirement  of  rights  through  application  to  a  public  official,  who  had 
power  to  refuse  it  under  certain  circumstances  rather  than  l>y  taking 
the  water  and  posting  and  filing  a  claim  as  notice  to  others  of  the  exist- 
ence of  tlie  right.  These  provisions  were  founded  on  a  principle  new 
to  American  irrigation  law.  The  State  was  declared  to  be  the  owner 
of  the  water  and  rights  to  its  use  were  to  be  acquired  by  grant  or 
license  from  the  State,  while  under  the  old  system  the  water  was  con- 
sidered as  belonging  to  the  public,  and  the  State  exercised  only  such 
supervision  as  was  necessary  to  preserve  the  peace.  This  new  inter- 
pretation has  been  denied  by  the  supreme  court  of  the  State,  although 
it  has  upheld  the  laws  as  a  proper  exercise  of  the  police  power  of  the 
State  (Farm  Investment  Company  v.  Carpenter,  61  Pac,  258;  Willey 
V.  Decker,  73  Pac,  210),  but  the  principle  in  mind  when  the  laws 
were  enacted  was  undoubtedly  that  the  State  was  proprietor  of  the 
water  and  granted  rights  to  its  use. 
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The  new  code  adopted  on  the  admission  of  the  State  provided  for  the 
adjudication  of  all  existin<>;  riji;hts,  the  acquirement  of  rit^dits  in  the 
future,  and  the  distribution  of  water  to  those  entitled  to  its  use. 

DEFINING  TERRITORIAL  RIGHTS. 

The  defining  of  rights  acquired  prior  to  the  creation  of  the  new  sys- 
tem was  placed  in  the  hands  of  the  board  of  control,  which  was  com- 
posed of  the  State  engineer  as  president  and  the  superintendents  of  the 
four  water  divisions  into  which  the  State  was  divided.  The  State 
engineer  makes  measurements  of  the  stream,  the  rights  to  which  are 
to  be  adjudicated;  determines  the  carrying  capacities  of  the  canals; 
makes  examination  and  approximate  measurement  of  the  lands  irri- 
gated or  susceptible  of  irrigation  from  the  ditches,  and  makes  a  map 
showing  the  course  of  the  stream,  the  location  of  each  ditch  or  canal, 
and  the  legal  subdivisions  of  land  which  have  been  irrigated  or  are 
susceptible  of  irrigation  from  ditches  already  constructed.  The  super- 
intendent of  the  division  in  which  the  stream  is  located  takes  testi- 
mony as  to  dates  of  original  construction  and  subsequent  enlarge- 
ments, dimensions  of  ditches,  and  areas  irrigated  at  various  dates. 

Notice  of  the  adjudication  consists  in  the  publication  by  the  board 
in  a  newspaper  in  general  circulation  in  the  county  when  the  adjudica- 
tion is  to  take  place,  of  a  notice  stating  when  the  surveys  will  begin, 
and  when  and  wtere  the  taking  of  testimony  will  begin.  The  super- 
intendent also  notifies  each  party  having  a  claim  on  record,  by  regis- 
tered mail,  of  the  time  for  both  making  surveys  and  taking  testimony, 
and  incloses  a  blank  form  for  statement  of  claim.  Each  claimant  is 
required  to  certify  to  his  statement,  under  oath,  and  the  superintendent 
adninisters  the  oath  without  a  charge.  When  the  testimony  is  all  in 
it  is  opened  to  inspection  by  all  interested  parties,  at  a  time  and  place 
specified  l)y  the  superintendent  in  a  notice  published  for  one  week  in  a 
newspaper  published  in  the  county.  At  this  time  contests  n^ay  be  filed 
by  interested  parties,  and  heard  by  the  superintendent.  The  testi- 
mony is  transmitted  to  the  l^oard  of  control,  and  at  its  next  regular 
meeting  an  order  dcfming  the  rights  is  made.  Appeal  from  this  decision 
may  be  taken  to  the  district  court.  It  was  provided  that  cases  pend- 
ing in  the  courts  when  tills  law  took  effect  might  l)e  turned  over  to  the 
})oard,  and  this  was  done  in  a  few  cases. 

The  lioard  organized  in  April,  1891.  At  that  time  the  courts  had 
defined  the  rights  on  only  six  streams,  settling  less  than  200  claims, 
while  there  were  on  record  and  awaiting  adjudication  more  than  3,000 
claims.  The  demand  for  adjudication  was  so  great  that  in  some  cases 
testimony  was  taken  before  the  surveys  were  completed,  but  this  did 
not  prove  satisfactory,  as  the  maps  make  possible  the  informal  correc- 
tion of  many  errors  in  description  while  taking  testimony.  For  the 
first  few  years  the  making  of  these  surveys  was  the  princij)al  work  of 
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the  eno:ineer's  office.  The  superintendent  takes  this  map  with  him 
when  taking;  tostimony,  and  is  in  tliis  way  a])le  to  assist  chiimaiits  in 
makinti;  out  their  statements  correctl}-.  The  map  is  submitted  to 
claimants  and  acknowledgment  of  its  correctness  secured  from  them, 
makinp:  it  a  part  of  tlieir  testimony.  Even  with  this  precaution  many 
mistakes  were  made  in  describino;  lands,  and  these  mistakes  often 
were  carried  throuo;h  into  the  final  certificates,  necessitating  the  cor- 
rection of  these  when  tlie  mistakes  came  to  lisht  later.  To  avoid  this, 
it  has  been  found  necessary"  to  go  further  and  locate  each  tract  under 
the  ditches  surveyed  and  mapped.  In  1904  the  system  of  making 
surveys  was  changed  somewhat.  A  plane  table  of  special  design  was 
adopted  and  the  superintendent  assists  in  making  the  surveys.  P^acli 
irrigated  tract  is  shown  on  the  map,  and  the  superintendent  takes  the 
testimony  as  the  survey  progresses.  In  this  way  there  is  little  oppor- 
tunit}^  for  mistake  in  land  descriptions,  since  misstatements  will  be 
caught  at  once  and  corrected  before  the  survey  proceeds.  There  has 
been  anotlier  change  in  practice  in  the  interests  of  accuracy.  Origi- 
nally the  superintendent  received  testimony  at  stated  places,  })ut  the 
new  system  takes  him  among  the  people,  reducing  the  chance  of 
errors. 

Each  claimant  is  now  rec^uircd  to  pay  to  the  superintendent  at  the 
time  of  submitting  his  testimony  SI. 75 — the  fees  to  the  State  engineer 
for  issuing  a  certificate  and  to  the  county  clerk  for  recording  it.  Before 
this  law  was  passed  many  owners  did  not  call  for  their  certificates, 
avoiding  the  payment  of  the  fees  and  rendering  the  county  records 
incomplete.    The  payment  of  the  fees  in  advance  corrects  this  practice. 

After  completing  the  taking  of  testimony  the  superintendent  gives 
published  and  written  notice  of  the  time  and  place  where  it  will  be 
open  to  inspection. 

When  the  testimony"  is  opened  to  inspection  any  interested  party 
may  contest  any  claims  made.  Most  of  the  parties  inspect  the  state- 
ments of  others,  and  there  is  considerable  informal  correcting  and 
getting  together  on  points  of  difTerence  without  regular  contests.  The 
law  originally  provided  that  the  contestant  might  fix  the  time  and 
place  for  the  hearing  on  his  contest,  but  this  did  not  work  well.  Par- 
ties wishing  to  block  the  adjudication  would  file  contests  and  then  fail 
to  set  a  date  for  hearing  them,  thus  tying  up  the  whole  proceeding. 
Now  the  superintendent  sets  the  time.  He  serves  upon  each  inter- 
ested party  a  written  notice  of  this  hearing,  either  by  mail  or  in  person, 
and  secures  from  them  a  waiver  of  any  other  service. 

After  hearing  all  contests  the  superintendent  transmits  to  the  board 
of  control  all  statements  of  claim  and  all  testimony  taken  in  hearing 
contests.  Before  the  meeting  of  the  board  at  which  this  is  passed 
upon  the  superintendent  tabulates  the  results,  and  if  there  have  been 
no  contests  the  board  usually  instructs  its  secretary  to  issue  certificates 
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in  accordance  with  the  tabulation.     If  there  are  contests,  the  board 
ojoes  more  into  tlie  testimony  before  renderinji;  its  decision. 

Any  one  dissatisfied  with  an  order  of  the  board  may  appeal  to  the 
courts  or  may,  within  one  year,  apply  for  a  rehearing  before  the  board. 
Tlie  lar2;e  number  of  errors  in  land  descriptions  has  been  mentioned. 
Originally  there  was  no  provision  for  rehearing,  and  there  was  no 
method  of  correcting  manifest  errors  after  they  had  once  been  passed 
by  the  board  of  control.  The  provision  for  rehearing  was  largely  for 
the  purpose  of  correcting  these  errors.  The  board  now  has  express 
authority  to  "permit,  upon  good  cause  shown,  the  correction  of  the 
testimony  of  any  party  or  witness  if  it  shall  appear  that  a  mistake  has 
occurred  therein."  (Rev.  Stat.  1S99,  sec.  884.)  There  has  been  a 
number  of  rehearings,  especially  on  Green  River  and  tributaries,  in 
the  adjudication  of  which  many  mistakes  were  made.  There  has  also 
been  a  number  of  appeals,  yet  very  few  considering  the  large  number 
of  rights  defined.  Speaking  of  appeals  taken  in  1892,  when  five 
appeals  were  taken  from  327  certificates  issued,  the  State  engineer 
said: 

These  appeals  were  occasioned,  in  almost  every  instance,  by  insufficient  testimony  given  by 
the  appropriators  themselves.  *  *  *  Most  of  these  are  really  not  appealing  from  the 
decrees  as  rendered  by  the  board,  but  for  the  purpose  of  getting  the  matter  before  the  courts 
so  that  additional  testimony  could  be  taken  in  relation  to  their  claims,  which  testimony  they 
had  neglected  to  present  before  the  superintendent.     (First  Rpt.  State  Engin.,  p.  81 .) 

Two  of  the  recent  decrees — the  Laramie  River  and  Blacks  Fork 
decrees — have  been  appealed  from  on  the  same  question.  In  both 
these  cases  the  board  held  that  the  certificates  should  be  issued  to 
individual  farmers  under  certain  canals  rather  than  to  the  companies 
owning  the  canals.  The  canal  companies  appealed,  and  the  appeals 
are  still  in  the  courts.  The  usual  practice  under  company  ditches  is 
to  have  the  individual  farmers  submit  proof  and  receive  the  certificates, 
but  they  must  show  as  a  part  of  their  proof  permanent  agreements  to 
take  water  from  the  companies  building  the  ditches. 

While  an  appeal  is  pending  the  order  of  the  board  is  enforced  unless 
the  appellant  files  a  stay  bond  in  a  sum  fixed  by  the  court,  conditioned 
that  he  will  pay  all  damages  that  may  accrue  to  the  appellee  or 
appellees  l)y  reason  of  the  order  not  being  enforced. 

Certificates  are  issued  as  soon  as  practicable  after  the  issumg  of  an 
order  and  are  by  the  secretary  of  the  board  transmitted,  with  the  filing 
fees,  to  the  county  clerks  of  the  counties  in  which  the  appropriations 
were  made  and  by  them  filed. 

A  separate  certificate  is  given  for  each  enlargement. 

The  total  number  of  certificates  of  appro])nation  issued  from  the 
organization  of  the  office  to  November  30,  1904,  about  twelve  years, 
and  the  acreage  covered  by  these  certificates,  are  shown  in  the  table  fol- 
lowing.     This  includes  certificates  issued  after  construction  under 
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permit  (see  p.  30).  as  weW  as  those  resiiltins;  from  adjudications.  The 
reports  of  the  engineer  from  which  these  iigures  are  taken  do  not 
separate  these. 

Number  of  certificate)^'  of  appropriation  issued  by  board  of  control. 


Year. 


Num- 
ber. 


Acres. 


Year. 


1891-92 993     203, 658. 00  i  1899-1900. . . 

1893-94 548       55, 442.  .36    i  1901-2 

1895-96 1,010     113,270.41      190.3-4 

1897-98 947     108,980.71 

I  !  I            Total. 


Num- 
ber. 


379 

632 

1,098 


Acres. 


65,579.82 
81,685.60 
198,901.98 


5,607       827,524. 


From  the  time  the  law  was  enacted  there  were  persons  who  for 
various  reasons  refused  to  submit  testimony  to  the  superintendents, 
and  their  rights  were  therefore  not  included  in  the  orders  of  the 
board.  The  State  engineer  in  his  first  report  recommended  that 
some  provision  l)e  made  for  forcing  such  parties  to  come  into  the  adju- 
dications in  order  that  they  might  be  complete,  but  nothing  was 
done  regarding  this  until  1901.  In  1900  such  a  case  came  before 
the  State  supreme  court, «  where  it  was  held  that  under  the  law  as 
it  stood  a  party  refusing  to  sul)mit  his  claims  to  the  board  of  control 
did  not  thereby  forfeit  his  right,  since  the  law  attached  no  penalty 
to  such  refusal  or  failure,  but  the  court  intimated  that  it  would  be 
competent  for  the  legislature  to  make  the  penalty  the  forfeiture  of 
all  rights  to  water.  In  1901  such  a  law  was  passed  (Laws  1901, 
p.  70).  It  provided  also  that  those  who  prior  to  that  time  had  failed 
to  join  in  adjudications  must  within  one  year  apply  to  the  board 
for  a  hearing  or  forfeit  their  rights.  This  year  extended  from  Febru- 
ary 16,  1901,  to  February  16,  1902,  and  during  that  time  thirty-six 
petitions  were  received.  Two  were  received  after  the  expiration  of 
the  year. 

Most  of  the  smaller  streams  of  the  State  have  been  adjudicated, 
and  some  of  the  larger  ones,  but  the  large  streams  generally  have 
not  yet  been  taken  up.  There  is  as  yet  unappropriated  water  in 
these  streams,  and  the  pressure  for  a  settlement  of  rights  has  not 
been  so  great  as  on  the  smaller  streams.  In  some  cases  rights  on  the 
tributaries  have  been  defined,  while  those  on  the  main  stream  have 
not,  although  these  rights  may  be  interdependent.  Under  such 
circumstances,  when  all  the  rights  have  been  adjudicated,  the  board 
is  to  give  notice  of  times  and  places  for  placing  on  inspection  all  the 
evidence  and  its  findings,  when  any  finding  may  be  contested  by 
anyone  not  a  party  to  the  original  adjudication  in  which  it  was  made. 
After  this  inspection  and  hearing  of  contests  the  board  is  to  make 
one  decree  covering  the  stream  and  its  tributaries.  No  such  case 
has  arisen  yet,  but  will  when  the  North  Platte  River  is  adjudicated. 


a  Farm  Investment  Co.  v.  Carpenter,  61  Pac,  2.58. 
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as  the  rights  on  its  tributaries  have  been  defined  in  separate  pro- 
ceedino;s. 

The  expense  of  an  adjudication  to  a  claimant  is  very  small,  outside 
of  the  $1.75  fees,  which  must  be  paid  to  the  superintendent  when 
testimony  is  submitted.  The  cost  of  pubHshino;  notices  is  paid  by 
the  county  in  which  the  adjudication  takes  place,  and  the  State 
pays  ft)r  the  surveys.  The  only  expense  to  the  claimant  is  the  time 
it  takes  to  make  out  his  proof  with  the  help  of  the  superintendent, 
examine  the  proofs  submitted  by  others,  and  present  testimony  in 
case  of  contest.     The  last  might  of  course  be  expensive. 

ACQUIREMENT  OF  RIGHTS. 

As  was  stated,  the  Wyoming  system  of  acquiring  rights  was  at  the 
time  of  its  adoption  entirely  new  to  American  irrigation  law,  although 
its  general  features  are  common  to  European  countries.  It  is  based 
on  the  theory  that  the  State  is  the  owner  of  the  water  and  grants 
and  controls  rights  to  its  use,  instead  of  supervising  the  acquirement 
and  regulating  the  enjoyment  of  rights  to  a  pubUc  property.  The 
supreme  court  of  the  State  has,  however,  held  that  the  latter  is  the 
correct  theory  (see  p.  19).  ThisMistinction  has  so  far  made  no  differ- 
ence, but  questions  may  arise  in  the  future  when  it  will. 

The  person  wishing  to  acquire  the  right  to  use  water  must  before 
beginning  construction  make  application  to  the  State  engineer  and 
receive  a  permit  from  him.  The  engineer  has  authority  to  refuse 
an  apphcation  when  there  is  no  unappropriated  water  in  the  source 
of  supply  or  when  its  granthig  would  be  contrary  to  public  policy, 
and  since  1895  the  engineer  is  empowered  to  require  the  applicant 
to  show  his  financial  ability  to  carry  out  the  proposed  work.  The 
time  within  which  the  appro])riation  must  be  completed  is  fixed  by 
the  engineer,  and  on  or  before  the  expiration  of  this  time  the  appli- 
cant must  submit  proof  of  having  carried  out  the  provisions  of  the 
permit.  On  receiving  satisfactory  proof  that  this  has  been  done, 
the  board  of  control  issues  a  certificate  of  appropriation  (see  p.  22). 
If  the  appropriation  is  completed  in  accordance  with  the  permit, 
the  right  dates  back  to  the  time  of  making  the  application. 

The  efiect  of  this  change  from  the  old  system  of  unrestricted  filing 
of  claims  is  stated  in  the  first  report  of  the  State  engineer  as  follows : 

The  superiority  of  tins  method  of  procedure  over  the  former  method  of  recording  claims 
has  been  marked.  Tlie  prehminary  examination  prevents  the  records  heme  cumbered  by 
incomplete  or  imperfect  statements.  Although  a  blank  on  which  to  make  this  application 
is  furnished  by  the  office,  nearly  one-half  of  those  received  have  to  be  returned  for  correc- 
tions. The  rejection  ol  excessive  claims  or  their  dimumtion,  by  the  engineer,  has  been  a 
most  elective  educator  and  has  forestalled  numerous  neighborhood  controversies  which 
were  certain  to  arise  under  the  unrestricted  diversion  heietofore  permitted.  So  long  as 
there  was  no  examination  of  the  statement  filed,  appropriators  of  a  small  volume  of  water 
would  record  claims  to  the  entire  stream,  under  the  belief  that  they  secured  the  right  to  the 
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full  amount  of  their  claim:  and,  believina:  this,  there  was  a  natural  disposition  to  prevent,  if 
possible,  t!ie  use  of  any  part  of  this  bv  others.  Under  the  present  law  tlie  approjjriator  is 
restricted  in  the  permit  to  tlie  amount  actually  used  within  the  time  designated,  and  in  f  !iis 
way  all  claim  to  the  ownership  of  water  for  speculative  purposes  is  averted. 

The  present  law  is  destined  to  be  a  great  aid  in  the  constniction  of  extensive  canals.  Such 
canals  renuire  a  considerable  period  for  their  construction  and  an  additional  time  after  com- 
pletion in  which  to  apply  the  water  to  the  intended  use.  Under  the  old  law  there  was  no 
securitv  that  smaller  works  would  not  divert  and  utilize  a  considerable  portion  of  the  water 
supply  before  the  more  p.vlensive  project  could  be  brouirhf  into  rervice.  This  is  not  pos«i}:le 
under  the  present  law.  An  approved  permit  is  a  guaranty  from  the  State  of  the  following 
facts: 

(n)  That  the  engineer  believes  there  is  an  adequate  water  supply. 

(h)  Thatif  the  conditions  of  the  approval  are  complied  with  no  (|Mestion  can  arise  as  to 
the  date  or  amount  of  the  appropriation. 

(c)  That  within  the  period  fixed  for  the  completion  of  the  appropriation  other  apjirojiria- 
tors  will  not  be  permitted  to  divert  and  absorb  the  water  supply  and  that  a  limit  will  be 
placed  on  subsecjuent  appropriations,  thus  obviating  futuie  conllicts  with  the  owners  of 
ditches  for  w^  hich  there  is  no  water. 
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Fig.  1.— Saiiiplo  map  for  applicants  for  water  right.s  in  Wyoming. 

The  first  step  in  acquiring  a  right  is  to  apply  to  the  State  engineer 
for  the  necessary  blank.  With  the  blank  is  sent  a  sheet  of  instruc- 
tions, on  the  back  of  which  is  a  sample  map,  reproduced  in  figure  1. 
The  instructions  are  in  part  as  follows : 


APPLICATIONS. 

Applicatioi.3  must  l>e  made  upon  the  blank  form  approved  by  the  State  engineer,  and  a^l 
blank  spaces  are  to  be  filled.  Applications  to  enlarge  eyisting  ditches,  or  to  increase  the 
acreage  watered  therefrom,  must  be  made  on  an  enlargement  blank,  and  the  entire  irrigation 
system  must  be  shown  complete  from  stream  to  end  of  ditch.  In  giving  dimensions, 
remember  the  following: 

"Width  on  top"  is  the  width  at  surface  water  line.  "Depth  "is  the  depth  of  water  which 
the  ditch  or  canal  is  to  carry. 
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The  area  to  be  irrigated  must  be  given,  where  not  measured  an  estinriate  must  be  made, 
and  where  only  part  of  a  sul)di vision  is  to  be  watered,  tlie  '  stimate  must  gi\e  tlie  acreage  in 
eacii  -JO  a^'res  of  these  fractional  subdivisions,  with  t  ho  n'uiilx'r  of  acres  marked  in  each. 

The  law  requires  applications  to  be  made  and  approved  by  the  State  engineer  before  work 
begins.  No  application  which  states  that  work  has  l)egun  or  has  been  completed  will  be 
approved. 

MAPS. 

Eacii  .■ipphcation  must  l)e  accompanied  by  two  maps,  one  of  which  must  be  on  tracing 
linen. 

These  maps  must  be  neatly  and  accurately  drawn  with  India  ink  to  a  scale  of  2  inches  to 
the  mile,  and  on  sheets  not  less  than  9  by  12  inches. 

They  must  .show  the  location  of  the  head  gate  by  courses  and  distances  from  .some  govern- 
ment corner.  They  must  .show  the  actual  location  of  the  ditch  or  canal,  and  where  govern- 
ment survey  lines  are  crossed,  the  distance  to  the  nearest  corner  must  be  given.  (Where 
corners  can  not  be  found,  give  the  location  of  line  by  courses  and  distances.) 

The  map  must  show  the  course  of  and  name  of  stream,  from,  which  water  is  taken;  the 
location  and  area  of  land  to  be  irrigated,  or  place  where  v>fater  is  to  be  used  for  other  purposes. 
(This  may  be  done  by  marking  the  boimdaries  or  by  coloring  the  areas.) 

Whenever  the  canal  line  crosses  streams  or  other  ditches  the  location  of  such  crossings 
must  be  shown,  and  such  intersecting  streams  and  ditches  must  be  marked  by  ink  of  a  dif- 
ferent color. 

Maps  must  contain  the  name  of  the  ditch,  canal,  or  reservoir,  and  the  post-office  of  the 
surveyor,  with  date  of  survey. 

RESERVOIRS    AND    DAMS. 

Applications  for  reservoirs  and  dams  nnist  be  accompanied  by  a  map  in  duplicate  on 
tracing  linen,  showing  the  dimensions  and  location  of  the  reservoir.  The  dam  must  be  tied 
to  some  government  corner  by  courses  and  distances. 

Plans  of  dams,  cribs,  or  embankments  must  be  drawn  on  longil  udinal  scale  of  not  less  than 
1  inch  to  200  feet  and  for  cross  sections  of  not  less  than  1  inch  to  20  feet.  Timber,  brush,  and 
stone,  where  u.sed,  shall  be  shown  in  detailed  plans,  the  scale  of  which  .shall  be  1  inch  to  4 
feet.  The  plans  for  outlet  and  waste  ways  for  reserv^oirs  shall  be  drawn  on  a  scale  of  1  inch 
to  4  feet,  and  are  required  ^or  all  dams  over  5  feet  higli  in  a  miming  stream  or  for  any  other 
dam  over  10  feet  high. 

The  maps  of  reservoirs  shall  show  th(>  total  area  to  be  sul)merged  and  enough  levels  to 
permit  of  computing  their  capacity. 

For  earth  dams  the  slope  nmst  not  be  less  than  3  to  I  for  tlie  front  or  water  side,  and  2  to  1 
for  the  back. 

Note. — Lands  mav  be  shown  by  tinting  witli  a  colored  pei'cil  on  the  dull  side  of  the  trac- 
ing linen  and  this  rubl)ed  to  an  even  tint  l)y  means  of  a  medium  hard  nil>ber  eraser.  Where 
an  enlargement  application  is  made,  the  lands  under  exisHng  rights  through  the  same  ditch 
should  be  shown  in  different  colors.  Colors  which  will  not  blueprint  well  should  not  be  used. 
The  preferred  colors  are:  Green,  orange,  red,  and  yellow.  Lettering  on  a  map  .should  be 
sparing  and  superfluous  matter  should  not  be  placed  thereon.  Indelible  pencil  or  a  type- 
writer should  not  be  used  on  tracing  linen,  since  the  oil  in  the  cloth  will  cau.se  these  colors  to 
•spread  and  in  time  it  becomes  almost  obliterated.  The  affidavit  of  the  surveyor  should  be 
neatly  lettered  on  the  map.  In  preparing  an  application  the  10-acre  subdivision  in  which 
the  head  gate  is  situated  should  be  stated  and  the  bearing  and  distance  to  the  nearest  govern- 
ment corner  should  be  given.  In  case  of  an  enlargement,  if  the  applicant  is  the  owner  of  the 
ditch  to  be  enlarged,  he  should  so  state,  if  not,  the  written  consent  of  the  owners  nuist 
accompany  tlie  applicat  ion.     The  following  form  for  consent  to  enlarge  may  be  used. 

,  190—. 

I  (or  we) ,  the  sole  owner  of  the ditch  taking  water  from ,  under  per- 
mit No. ,  do  hereby  give  ray  (or  our)  free  and  voluntary  consent  to  the  enlargement  or 
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extension  of  and  to  the  use  of  water  through  the  said  ditch  by  — ,  according:  to  the  terms 

of  tliis  enlarged  permit. 


The  ap]->licati()n  must  show  the  name  and  post-office  address  of 
the  apphcant,  use  to  which  the  water  is  to  be  apphed,  the  name 
of  the  ditch  or  canal,  the  source  of  water,  k)cation  of  head  gate, 
the  length  and  dimensions  of  the  ditch,  the  character  of  the  material 
to  be  moved,  the  amount  of  tunneling  and  iluniing,  estimated  cost 
of  the  works,  description  of  the  lands  to  be  irrigated,  time  when 
work  is  to  begin,  time  when  the  works  are  to  l)e  completed,  and  the 
time  when  the  water  is  to  be  ap])lied  to  a  beneficial  use. 

An  application  is  given  a  temporary  number  and  acknowledged  as 
soon  as  it  is  received.  When  it  has  been  approved  it  becomes  a  per- 
mit and  is  returned  to  the  api)licant  with  a  notice  calling  his  attention 
to  the  law  requiring  the  submitting  of  proof  of  completion  of  works, 
to  which  is  attached  a  stub  to  be  used  for  tliis  purpose. 

Unless  proof  of  completion  has  been  previously  received,  a  short 
time  before  the  expiration  of  the  time  allowed  for  the  completion  of 
works  under  a  permit  notice  is  sent  calling  the  attention  of  the  appro- 
priator  to  the  fact  that  the  time  is  about  to  expire  and  warning  him 
that  unless  proof  is  sulmiitted  witliin  tliii'ty  days  liis  permit  may  be 
canceled. 

The  proof  of  appropriation  must  show  the  name  and  address  of  the 
appropriator,  the  permit  number,  purpose  for  which  the  water  is  taken, 
the  dates  of  beginning  and  completing  construction  and  of  applying 
the  water  to  a  beneficial  use,  the  dimensions  of  the  ditch,  description 
of  the  land  irrigated,  crops  gro^m,  the  time  during  each  year  when  the 
water  is  used,  the  amount  of  the  investment  in  the  ditch,  the  estimated 
cost  of  preparing  land  for  irrigation,  and  a  statement  as  to  whether  the 
map  filed  with  the  permit  shows  correctly  the  completed  works  and  the 
lands  irrigated.  This  statement  must  be  sworn  to  by  the  appropria- 
tor. The  proof  of  a])propriation  is  accompanied  by  a  statement  from 
the  superintendent  of  the  water  division  in  which  the  works  are  located 
that  he  has  examined  the  works  and  found  them  to  be  as  stated  in  the 
proof,  or  otherwise,  as  the  case  may  be;  that  the  proof  has  been'open 
for  public  inspection,  and  that  he  recommends  that  the  certificate  of 
appropriation  be  issued  in  accordance  with  the  proof. 

Applications  for  the  enlargement  of  existmg  works  are  made  on 
forms  substantially  the  same  as  those  used  for  original  applications, 
except  that  they  have  blanks  for  descriptions  of  the  works  as  they  are 
and  as  they  are  to  be  enlarged. 

Under  the  original  law  no  fees  were  required  and  maps  were  to  be 
filed  within  six  months  after  approval  of  the  application,  instead  of 
with  the  apphcation,  as  is  done  now.     In  liis  second  report  the  State 
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engineer  called  attention  to  two  evils  resulting  from  these  provisions. 
I  [^  said: 

Piirtics  who  have  no  well-dciinod  idea  of  constructing  ditches  file  applications  for  per- 
mits simply  because  it  costs  notiiing  *  *  *  The  tendency  of  recording  speculative 
lilino's  is  onlv  one  of  tlie  evils.  The  more  aggravating  one  is  I  lie  car.'lessness  willi  wliidi 
many  of  the  statements  are  pn^pared. 

The  same  report  shows  the  operation  of  the  law  at  that  time.  Four 
hundred  and  sevent^^-two  applications  were  received,  to  reclaim 
1,275,30;3  acres.  Plats  were  filed  with  325  of  these.  Extension  of 
time  for  filing  plats  was  granted  in  1 0  cases.  Sixteen  applications  were 
rejected  because  of  no  unappropriated  water  in  the  source  of  supply, 
26  were  canceled  for  failure  to  file  plats  or  because  of  notice  of  aban- 
donment from  applicant.  Before  a  permit  is  canceled  two  notices  are 
sent  to  the  applicant,  in  order  that  he  may  have  opportunity  to  show 
cause  why  it  should  not  be  done. 

In  response  to  recommendations  of  the  engineer  the  legislature  of 
1895  provided  for  the  payment  of  fees,  that  maps  and  plats  of  ]:>re- 
scribed  form  and  size  be  filed  with  the  application,  rather  than  witliin 
six  months  after  its  ajjproval,  and  authorized  the  engineer  to  satisfy 
himself  as  to  the  financial  responsibility  and  good  faith  of  the  applicant 
before  approving  an  application.  This  resulted  in  a  great  improve- 
ment in  the  character  of  applications  and  the  accuracy  of  the  maps 
filed. 

Another  safeguard  recommended  by  the  engineer  in  his  first  report 
was  the  publication  of  notice  of  an  application  in  order  that  those 
whose  interests  might  be  affected  by  its  approval  might  have  a  hearing 
before  the  engineer.  Tliis  has  not  been  adopted,  but  it  is  the  practice 
of  the  engineer  to  furnish  statements  of  the  applications  received  to  the 
newspapers  of  the  State,  so  that  they  are  usually  published.  This  pro- 
vision has  been  adopted  by  several  of  the  other  States. 

A  question  wliich  early  arose  was  whether  a  permit  for  the  appropri- 
ation of  water  for  a  given  area  of  land  is  exclusive.  Logically  it  would 
seem  that  it  should  be.  The  right  is  supposedly  attached  to  the  partic- 
ular tract  of  land  described  in  the  permit,  and  is  limited  to  1  cubic 
foot  of  water  per  second  to  70  acres.  If  two  permits  covering  the  same 
land  are  issued,  the  engineer's  office  is  in  the  position  of  havmg  author- 
ized the  diversion  of  2  cubic  feet  of  water  per  second  for  a  single  tract 
of  70  acres.  It  is  true  that  no  one  can  get  a  certificate  of  ap])ropriation 
until  proof  of  actual  beneficial  use  is  made,  and  consequently  only  one 
right  can  be  acquired  for  a  given  tract,  but  until  the  time  for  final  proof 
there  would  be  two  parties  with  permits  to  acquire  a  right  to  which 
only  one  could  finally  receive  title.  On  the  other  hand,  the  effect  of 
making  permits  exclusive,  under  certam  circumstances,  works  great 
injustice.  Under  the  Wyoming  law  and  practice  there  is  no  require- 
ment that  the  apphcant  shall  own  the  land  wliich  the  proposed  canal  is 
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to  water;  in  fact,  uiuior  large  canals  they  seldom  do.  An  exclusive 
|)erniit  under  such  circumstances  makes  the  owner  of  the  land  entirely 
dependent  on  the  holder  of  the  permit,  since  he  is  barred  from  acquir- 
ing a  water  right  for  liis  own  land  except  through  the  holder  of  the  per- 
mit. The  evils  of  this  latter  situation  appealed  more  strongly  to  the 
Wyoming  engineers  than  the  logic  of  the  former,  and  they  have  there- 
fore never  held  that  j)ermits  were  exclusive.  In  his  second  rej)ort  the 
engineer  stdted  his  position  on  this  matter  as  follows: 

The  State  having  given  a  permit  to  use  water  for  the  irrigation  of  certain  hinds,  and  fixing 
a  time  for  its  completion,  no  other  permit  should  be  issued  covering  the  same  land  until  ihe 
first  shall  have  expired.  This  course  has  been  adhered  to  in  all  cases  where  parties  having 
prior  claims  show  their  intention  and  ability  to  proceed  without  delay  with  the  work. 
(Second  Rpt.  St.  Eng.,  p.  .54.) 

In  his  next  report  the  engineer,  referring  again  to  tiiis  subject,  says: 

In  all  these  cases  it  has  been  the  effort  of  the  engineer  to  take  such  action  as  would  secure 
the  most  elVective  reclamation  of  land  and  the  Ix'st  use  of  our  water  supply,  and  where  this 
has  re(|uired  the  issuance  of  a  second  permit,  describing  the  same  land,  then  such  permit  has 
been  issued,  but  whenever  the  question  was  in  doubt  or  where  the  issuance  of  a  .second  per- 
mit tended  to  interfere  with  the  carrying  out  of  a  project  already  under  way,  all  such  ai)pli- 
cations  have  t)een  rejected.     (Third  Rpt.  St.  Eng.,  pp.  63,  64.) 

The  opposite  interpretation  has  been  given  in  Nebraska  (see  p.  45). 

While  the  engineer  has  authority  to  reject  an  application  when  there 
is  no  unappropriated  water  in  the  source  of  supply  mentioned  in  the 
application,  and  this  has  sometimes  been  done,  it  is  not  the  usual  prac- 
tice. There  is  usually  some  flood  water,  and  alwaj^s  the  possibility  of 
an  increased  supply  from  seepage  or  more  economical  use  by  the  hold- 
ers of  prior  rights,  and  consequently  permits  are  frequently  granted 
when  the  records  of  the  engineer's  office  show  little  unappropriated 
w  ater.  The  location  of  the  proposed  diversion  is  taken  into  account  in 
such  cases.  If  it  is  at  the  low^er  end  of  a  stream  where  interference 
with  prior  rights  is  impossible  the  permit  is  granted,  while  if  it  is  on  the 
upper  part  of  a  stream  where  there  will  always  be  the  possibility  of 
interfering  wdth  lower  prior  users,  the  permit  may  be  refused.  Another 
practice  recently  adopted  is  to  ask  the  applicant  to  get  the  written  con- 
sent of  the  prior  appropriators  from  the  same  source.  When  this  is 
secured  the  permit  is  granted.  In  all  cases  where  the  records  show 
little  or  no  unappropriated  water,  that  fact  is  stamped  across  the  face 
of  the  permit.     The  form  of  this  notice  is  as  follows : 

The  records  of  the  State  engineer's  office  show  the  waters  of to  be  largely  appro- 
priated. The  appropriator  under  this  permit  is  hereby  notified  of  this  fact  and  that  the 
issuance  of  this  permit  grants  the  right  to  divert  and  use  the  surplus  or  waste  water  of  tiie 
stream  and  confers  no  rights  which  will  interfere  with  or  impair  the  u.se  of  water  by  prior 
appropriators. 

Since  the  adoption  of  the  present  system  of  acquiring  rights  a  num- 
ber of  canals  have  been  built  without  complying  with  the  law  regarding 
making  application  to  the  State  engineer.     The  status  of  such  ditches 
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was  referred  to  tlie  attornej-f^eneral  of  llio  State,  and  in  1S93  he  gave 
it  as  his  opinion  that  the  board  of  control  can  not  issne  a  certificate  of 
appropriation  to  such  a  party  except  after  the  issuance  of  a  permit. 
The  party  can,  however,  make  ap])hcation,  receive  permit,  make  ])r()of 
of  appropriation,  and  receive  certificate,  even  if  tlie  works  were  com- 
pleted before  the  apphcation  was  made.  (Second  Rpi.  St.  Eng.,  p. 
195.)  In  1896  the  engineer  issued  instructions  to  the  superintendents 
in  accordance  with  this  ruhng,  stating  that  they  should  refuse  to  take 
proofs  of  appropriation  for  ditches  ])uilt  after  the  enactment  of  the  law 
without  compliance  with  its  ])rovisions.  (Third  Rpt.  St.  Eng.,  p.  69.) 
The  builders  of  these  ditches  were  required  to  make  application  in  the 
regular  way.  The  circular  of  instructions  sent  out  with  blanks  to 
applicants  (see  p.  25)  is  not  in  accord  with  this  ruling,  where  it  says, 
"No  application  which  states  that  work  has  begun  or  has  })een  com- 
pleted will  be  approved,"  and  is  not  lived  up  to. 

Since  the  organization  of  the  engineer's  office  there  have  been 
approved  6,292  applications  for  the'construction  of  new  ditches  and 
1,269  applications  for  permits. 

The  procedure  for  making  proof  of  appropriation  is  not  laid  down 
by  the  law,  which  provides  for  the  issuance  of  the  certificate  "upon 
its  being  made  to  appear  to  the  satisfaction  of  the  board  of  control 
that  any  appropriation  has  been  perfected  in  accordance  with  such 
application  and  the  indorsement  thereon  by  the  State  engineer." 
It  has  always  been  the  intention  to  have  each  ditch  l)uilt  under  permit 
inspected  by  the  superintendent  of  the  division  in  which  it  is  situated 
before  certificate  is  issued,  but  this  has  not  always  been  possible,  and 
where  ditches  are  in  remote  districts  certificates  have  sometimes  been 
issued  on  the  reports  of  water  commissioners.  (Third  Rpt.  St.  Eng., 
p.  47.)  In  1901  a  law  was  passed  authorizing  this  practice  where 
permits  have  been  issued  since  the  streams  in  question  were  adjudi- 
cated. 

The  present  procedure  under  the  rules  of  the  board  of  control  is  as 
follows : 

The  rules  of  the  board  *  *  *  require  before  the  issuance  of  a  certificate  of  appro- 
priation under  a  permit  that  tiie  respective  superintendents  make  j)er?onal  examination  of 
all  such  ditches  at  the  time  of  submission  of  proof  by  the  appropriator  and  subsequently, 
after  publication  of  notice  in  a  newspaper  circulating  in  the  vicinit}',  fixing  a  time  and  place, 
they  appear  and  open  all  such  proofs  to  public  inspection,  when  any  interested  appropriator 
has  an  opoortunity  to  maiic  any  objections  he  might  have  to  any  such  proofs.  (R])t.  St. 
Eng.,  1901-2,  p.  6G.) 

The  superintendents  have  never  been  a])le  to  keep  up  with  this  work, 
and  there  are  a  great  man}"  ditches  which  have  been  completed  and 
whose  owners  have  notified  the  State  engineer  of  their  readiness  to 
su})mit  proof  of  this  fact,  for  which  proof  has  not  been  taken.  In  the 
spring  of  1 903  there  were  1 ,029  such  ditches  on  record  in  the  engineer's 
office,  and  steps  were  at  once  taken  to  systematize  this  work  in  order 
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that  it  mijilit  be  ])n)Uo;ht  iij)  to  date.  Previous  to  that  time  the  super- 
intendents had  no  Hst  of  such  ditches  in  their  divisions,  and  had  taken 
proof  as  opportunity  offered  and  when  specially  requested  by  the 
ditch  owners.  Under  the  new  plan,  a  card  index  of  all  such  ditches 
has  })een  prepared,  arran^^ed  l)y  streams.  On  a  card  are  })laced  the 
name  of  the  stream,  the  })erniit  number,  references  to  the  records,  the 
name  of  the  applicant,  the  name  of  the  ditch  or  reservoir,  the  priority 
number,  the  date  of  approi)riation,  the  amount  of  water  ap])ropriated, 
and  the  description  of  the  lands  for  which  the  permit  was  granted.  A 
set  of  these  cards  showing  all  such  ditches  in  his  district  is  furnished  to 
each  superintendent,  giving  him  full  information  as  to  ditches  await- 
ing proof.  Now  whenever  he  goes  into  the  iield  he  refers  to  his  index, 
and  if  there  are  completed  ditches  in  the  section  lie  is  to  visit  the  cards 
are  taken  along  and  proof  is  taken  wliile  he  is  there.  This  is  rapidly 
bringing  the  work  up  to  date  and  cutting  down  the  expense  to  the 
lowest  possible  figure,  as  very  little  travel  is  undertaken  for  the 
especial  purpose  of  taking  proofs.  To  further  ex])edite  matters, 
the  superintendent  of  district  No.  3  has  recommended  that  the  l)oard 
accept  the  testimony  of  two  or  more  disinterested  witnesses,  as  is  done 
in  proving  up  on  desert-land  claims.  This  suggestion  has  not  been 
acted  u])on  by  the  ])oard  of  control,  however. 

Perhaps  the  most  im])ortant  reason  for  keej)ing  u)>  to  date  in  taking 
proof  of  appropriation  and  issuing  certificates  is  that  a  great  many 
ditch  owners  are  taking  up  land  under  the  desert-land  law  and  need 
the  certificates  in  making  final  proof  on  their  lands.  The  General 
Land  Office  originally  required  the  certificate  with  final  proof  on 
land,  but  the  State  got  so  much  behind  in  this  matter  that  the  Land 
Ofl&ce  amended  its  rules  in  1899  as  follows: 

Proof,  if  otherwise  satisfactory,  will  be  accepted  uDon  the  filing  of  a  certified  copj'  of  their 
approved  application,  together  with  proof  that  they  have  completed  tJie  appropriation  in 
the  manner  required  by  the  State  laws  and  regulations  and  properly  reported  that  fact  to 
the  State  engineer,  and  this  evidence  will  be  taken  as  sufficiently  establishing  their  clear 
right  to  the  use  of  water.     (Rpt.  St.  Eng.,  1S99-1900,  pp.  62-03.) 

This  rule  was  changed  in  1904,  and  the  certificates  are  now  required 
by  the  General  Land  Office  The  average  cost  of  acquiring  a  water 
right  under  the  present  procedure  has  })een  about  $13. 

DISTRIBUTION  OF  WATER. 

The  Wyoming  system  of  distributing  water  is  copied  from  the 
Colorado  system  and  is  in  general  the  same  (see  pp.  11-16).  There  is, 
however,  a  more  direct  control  over  the  w^ater  commissioners  by  the 
superintendents.  The  authority  of  the  engineer  over  the  division 
superintendents  in  the  matter  of  distributing  water  has  been  ques- 
tioned, and  in  1901  the  opinion  of  the  attorney-general  on  this  ques- 
tion was  asked.     He  upheld  the  authority  of  the  engineer. 
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Consistently  witji  this,  anyone  deeming  himself  injured  ])y  any  act 
of  a  water  comniissioner  may  ap])eal  to  the  superintendent,  from  him 
to  the  State  engineer,  and  from  the  engineer  to  the  district  court. 

The  distribution  of  water  has  alwa^^s  been  hampered  by  the  exist- 
ence of  unadjudicated  rights.  The  water  commissioner  has  no  guide 
in  such  cases,  yet  the  rights  are  unquestioned  although  undefined. 
In  many  cases  the  liolders  of  these  rights  refused  to  recognize  the 
autliority  of  the  commissioner  and  also  refused  to  submit  testimony 
in  adjudications.  However,  this  was  remedied  so  far  as  adjudicated 
streams  are  concerned  by  the  law  of  1901,  compelling  such  parties  to 
submit  their  rights  to  the  board  of  control,  on  penalty  of  forfeiture. 
On  unadjudicated  streams  there  is  still  this  trouble. 

Another  phase  of  this  same  question  was  settled  by  an  opinion  of 
the  attorney-general  in  1901.  That  was  the  status  of  rights  under 
permits,  for  which  certificates  had  not  been  issued.  Complaints 
were  made  by  the  holders  of  such  rights  that  they  were  being  inter- 
fered with  by  subsequent  but  adjudicated  rights.  The  opinion  of  the 
attorney-general  on  this  point  was  that  the  commissioners  should 
deliver  water  in  the  order  of  the  dates  of  permits,  provided  the  ditches 
were  ready  to  receive  it,  the  permits  being  as  binding  on  the  State 
as  certificates.      (Rpt.  St.  Eng.,  1901-2,  p.  51.) 

The  general  instructions  to  the  water  commissioners  are  to  get  the 
largest  possible  service  out  of  the  water  supplv,  but  that  priorities 
must  be  enforced  when  demanded,  even  if  the  supplying  of  1  cubic 
foot  per  second  at  the  head  of  an  early  ditch  requires  the  loss  of  10 
cubic  feet  per  second  in  the  sand  of  the  channel. 

Commissioners  were  formerly  to  begin  work  on  the  call  of  two  or 
more  persons  having  rights  to  water,  but  it  frequently  happened  that 
one  person  whose  rights  were  being  interfered  with  could  not  secure 
the  signature  of  a  second  person  to  his  call  for  the  services  of  the  com- 
missioner. The  law  was  therefore  amended  in  1901,  authorizing  the 
commissioner  to  begin  work  on  the  call  of  one  appropriator,  if  the 
commissioner  deems  it  sufficiently  important. 

Appropriators  are  required  to  maintain  head  gates  and  measuring 
devices  to  the  satisfaction  of  the  superintendent  of  the  division,  and 
standard  plans  have  been  sent  out  by  the  State  engineer.  The  orig- 
inal law  requiring  these  structures  provided  that  in  case  of  neglect  to 
put  them  in  after  thirty  da3^s'  notice  from  the  superintendent,  that 
officer  was  to  report  the  matter  to  the  count}^  commissioners,  who 
were  to  put  in  the  structures  at  the  expense  of  the  county  and  assess 
the  cost  against  the  land  in  case  the  appropriator  refused  to  pa^^  it. 
Under  this  law  a  party  could  delay  action  for  a  whole  season,  and 
county  commissioners  might  even  then  refuse  to  act,  rendering  it 
impossible  to  secure  the  putting  in  of  the  structures.  On  the  recom- 
mendation of  the  engineer  this  law  was  amended  in  1901,  providing 
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that  if  an  appropriator  neglects  to  put  in  the  structures  within  ten 
days  after  notice  from  the  superintendent,  the  commissioner  is  to 
close  the  ditch  to  the  passage  of  water,  and  that  when  the  superintend- 
ent has  ordered  a  measuring  device  put  in  for  a  reservoir  in  the  chan- 
nel of  a  stream  and  it  has  not  been  done  the  commissioner  is  to  draw 
off  the  water.  This  has  been  found  to  be  the  onl}^  effective  way  to 
compel  the  putting  in  of  head  gates  and  measuring  devices  in  other 
States  as  well  as  Wyoming. 

Interference  with  head  gates  which  have  ])een  set  by  a  water  com- 
missioner has  always  been  a  misdemeanor,  but  until  the  use  of  water 
through  a  canal  closed  by  a  commissioner  was  made  prima  facie  evi- 
dence of  having  opened  the  gates  (Laws  1901,  sec.  971)  it  was  almost 
impossible  to  secure  convictions  unless  the  person  was  actually  caught 
by  the  commissioner  himself  in  the  act  of  opening  the  gate.  Those 
caught  using  water  usually  claimed  that  some  person  unknown  to 
them  had  opened  the  gates.  The  penalty  for  interfering  with  a  gate 
set  by  a  commissioner  is  a  fine  not  exceeding  $100  or  six  months' 
imprisonment,  or  both  fine  and  imprisonment.  Another  common 
way  of  accomplishing  the  same  purpose  as  changing  a  gate  is  obstruct- 
ing the  stream  channel  below  a  gate  only  partially  closed,  thus  increas- 
ing the  flow  through  it.  The  superintendent  of  division  No.  2  recom- 
mended in  1900  that  this  also  be  made  a  misdemeanor,  and  the  law 
regarding  changing  gates  as  amended  in  1901  seems  to  cover  this  in 
the  clause  "willfully  use  or  conduct  water  into  or  through  his  ditch 
wliich  has  been  lawfully  denied  him  by  the  water  commissioner  or 
other  competent  authorit}^." 

The  law  makes  it  the  duty  of  the  water  commissioner  to  so  regulate 
and  control  the  use  of  water  in  his  district  as  to  prevent  the  waste  of 
water,  but  it  has  been  the  usual  practice  of  the  commissioners  to  pay 
-no  attention  to  what  became  of  the  water  after  it  was  turned  into  the 
heads  of  ditches,  and  to  give  to  each  ditch  owner  the  entire  amount 
of  his  right  so  long  as  it  was  called  for  and  the  stream  supplied  it.  This 
led  to  frequent  complaints  from  the  holders  of  late  rights  who  were 
unable  to  secure  water  while  others  were  using  it  wastefully.  June 
26,  1902,  the  State  engineer  issued  an  order  to  the  superintendents 
calling  their  attention  to  the  law  against  waste  and  stating  that  "it  is 
unquestionably  the  duty  of  the  water  commissioner  to  make  what- 
ever examination  may  be  necessary  to  determine  whether  water  is 
being  wasted,  or  wastefully,  extravagantly,  or  wrongfully  used  when 
needed  by  others,  and  to  shut  off  the  water  from  any  ditch  to  what- 
ever extent  may  be  necessary  to  prevent  such  wasteful  or  wrongful 
use."     (Rpt.  St.  Eng.,  1901-2,  p.  31.) 

When  reservoir  owners  wish  to  use  the  channel  of  a  natural 
stream  for  conveying  stored  water  it  is  their  duty  to  notify  the  com- 
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missioner  in  charge  of  the  stream  and  supply  him  with  a  Mst  of  the 
parties  entitled  to  divert  the  water.  The  commissioner  then  distrib- 
utes the  water  to  those  entitled  to  it,  half  of  the  expense  of  this 
distribution  being  charged  against  the  county  and  half  against  the 
owners.  The  county  commissioners  collect  tliis  from  the  owners,  and 
in  case  of  nonpayment  tax  it  against  the  reservoir. 

It  is  not  possible  to  get  at  the  exact  expenses  of  the  distribution  of 
water  by  public  officials,  but  in  his  report  for  1901-2  the  State  engi- 
neer gives  the  results  of  an  inquiry  along  this  line.  In  division  No.  1 
the  expense  for  distribution  in  1902  was  5  mills  per  acre  for  adjudicated 
rights;  estimating  unadjudicated  rights  as  covering  an  equal  area, 
the  expense  for  the  whole  was  3  mills  per  acre.  In  division  No.  2  the 
expense  for  adjudicated  rights  was  5.8  mills  per  acre,  but  in  division 
No.  3  it  was  34  mills  per  acre.  This  large  expense  was  caused  by  the 
employment  of  a  large  number  of  deputies  on  Grey  Bull  River,  the 
expense  on  this  stream  being  6  cents  per  acre.  No  figures  are  given 
for  division  No.  4. 

MISCELIiANEOUS  DUTIES  OF  THE  STATE  ENGINEER. 

Duplicate  plans  of  all  dams  above  5  feet  in  height  in  running  streams 
and  all  dams  intended  to  retain  water  above  10  feet  in  height  must  be 
submitted  to  the  engineer,  and  his  approval  must  be  secured  before 
construction  begins.  The  engineer  has  authority  to  inspect  during  con- 
struction any  such  dam,  or  any  ditch,  canal,  or  other  work  carrying  over 
50  cubic  feet  per  second,  and  may  order  any  changes  he  deems  neces- 
sary for  the  security  of  the  work  or  the  safety  of  those  residing  below. 
The  engineer  is  also  to  examine  any  irrigation  works  complained  of  by 
anyone  living  in  the  neighborhood  of  the  works,  but  may  require  the 
complainant  to  put  up  the  cost  of  the  inspection.  If  the  complaint 
proves  to  have  been  justified,  this  cost  may  be  assessed' against  the 
owners  of  the  works,  and  the  deposit  refunded  to  the  complainant. 
There  have  been  a  large  number  of  plans  of  dams  filed.  Until  1895 
there  was  no  provision  for  inspection,  and  it  was  found  that  plans  were 
made  to  conform  to  the  requirements  of  the  engineer,  and  after 
approval  were  abandoned.  For  small  dams  the  engineer  thought  best 
to  let  matters  run  along  as  the}'  were,  since  inspection  would  be  too 
expensive.  The  law  providing  for  inspection  was  passed  in  1895. 
No  cases  have  arisen  under  the  provision  for  complaints  as  to  the 
safety  of  works. 

Since  1903  those  wishing  to  construct  reservoirs  are  required  to 
apply  to  the  engineer  for  permits  in  the  same  manner  as  for  ditches, 
except  that  the  lands  to  be  watered  need  not  be  described,  as  it  is  the 
expectation  that  the  water  will  be  sold.  The  engineer  is  authorized  to 
appoint  an  assistant  to  supervise  the  construction  of  reservoirs  when- 
ever he  deems  it  necessary.     The  orders  of  this  assistant  are  to  be 
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obeyed  l)y  those  in  cliaroie  of  the  work,  except  that  they  may  appeal 
to  the  State  engineer,  whose  decision  is  final.  The  expense  of  this 
supervision  is  to  be  paid  by  the  applicant.  The  engineer  may  cancel 
the  permit  if  his  orders  are  not  complied  with.  The  practice  under 
this  act  has  been  for  the  builders  of  a  reservoir  to  employ  an  engineer 
who  is  satisfactory  to  the  State  engineer,  and  only  the  most  general 
supervision  is  exercised  by  the  latter. 

All  proposals  to  reclaim  land  under  the  Care}'  Act  are  submitted  to 
the  State  engineer,  who  examines  them  and  determines — 

Whether  or  not  the  proposed  works  are  feasible;  whether  the  proposed  diversion  of  the 
pubHe  waters  of  the  State  will  prove  beneficial  to  the  public  interest;  whether  there  is  suffi- 
cient unappropriated  water  in  the  source  of  supply,  and  whether  or  not  a  permit  to  divert 
and  appropriate  water  through  the  proposed  works  has  been  approved  by  him;  whether  the 
capacity  of  the  proposed  works  is  adequate  to  reclaim  the  land  described;  whether  or  not 
the  proposed  cost  of  construction  is  reasonable,  and  whether  or  not  the  maps  filed  in  his 
office  comply  with  the  requirements  of  said  office  and  the  regulat  ions  of  the  Department  of 
the  Interior;  also  whether  or  not  the  lands  proposed  to  be  irrigated  are  desert  in  character 
and  such  as  may  be  properly  set  apart  under  the  provisions  of  the  aforesaid  act  of  Congress 
and  the  rules  and  regulations  of  the  Department  of  the  Interior  thereunder.  Whenever  the 
State  engineer  shall  be  unable,  from  an  examination  of  the  maps  and  field  notes  submitted 
for  his  examination,  to  determine  whether  or  not  the  proposed  irrigation  works  are  feasible 
and  adequate,  whether  or  not  the  proposed  cost  of  construction  is  reasonable,  or  whether 
or  not  the  proposed  diversion  of  the  public  water  is  beneficial  to  public  interest,  and  whether 
or  not  the  lands  proposed  to  be  irrigated  are  of  such  a  character  as  to  come  under  the  pro- 
visions of  the  aforesaid  act  of  Congress,  the  board  may  direct  the  engineer  to  make  or  cause 
to  be  made  by  some  qualified  assistant  such  survey  or  examination  as  will  enable  him  to 
report  intelligently  thereon  to  the  board. 

In  addition  the  applicants  must  secure  from  the  engineer  a  permit  to 
appropriate  water  in  the  regular  way.  Under  this  act  556,593.39 
acres  have  been  segregated,  and  about  50,000  acres  patented. 

Parties  wishing  to  float  or  drive  logs  in  any  of  the  streams  of  the 
State  must  apply  to  the  State  engineer  for  permission  to  do  so,  and 
must,  if  required  by  the  engineer,  give  bond  in  a  sum  to  be  fixed  by  the 
engineer  for  the  protection  of  irrigation  ditches  and  property  along  the 
stream. 

The  board  of  control  has  uniformly  held  that  water  rights  should  be 
and  are  attached  to  the  land  in  connection  wdth  which  they  are 
acquired,  but  in  practice  the  board  has  sometimes  departed  from  the 
rule.  Where  the  original  land  has  been  ruined  the  old  certificate  has 
been  recalled  and  a  new  one  issued  describing  the  land  to  which  the 
right  is  transferred,  bearing  the  date  of  the  original  certificate,  and  an 
explanation  of  the  change  made.  In  1904  the  supreme  court  of  the 
State  overruled  the  board  of  control  in  this  matter  and  held  that 
rights  can  be  transferred  if  others  are  not  injured'^  by  the  change. 
One  of  the  chief  objections  to  transfers  has  been  that  they  destroyed 
the  value  of  the  record  of  the  State  engineer's  office  as  a  guide  for  the 
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distribution  of  water.  However,  tliis  objection  was  removed  by  the 
passage  of  a  law  in  1905  providing  for  notice  to  the  engineer  when  a 
transfer  is  made.  A  transfer  is  to  be  made  by  deed,  wliich  is  to  be 
recorded  with  the  county  clerk  of  the  county  where  the  water  is  used 
and  with  the  State  engineer.  The  official  distributing  water  is  not 
required  to  take  any  notice  of  a  transfer  until  the  deed  is  recorded,  and 
not  then  if  in  his  judgment  or  that  of  the  board  of  control  it  is  injurious 
to  any  person  not  a  party  to  the  transfer,  until  the  validity  of  the 
transfer  has  been  established  by  a  proper  court.  If  the  transfer  is 
recognized  a  notice  of  this  fact  must  be  published  in  a  newspaper 
having  general  circulation  in  the  county  where  the  transfer  is  made, 
at  the  expense  of  the  party  making  the  transfer.  In  case  the  transfer 
is  not  recognized,  the  party  to  whom  the  right  is  transferred  may  sue 
for  injunction  to  restrain  the  State  officials  from  interferring  with  his 
enjoyment  of  the  right.  Notice  of  tliis  action  must  be  published,  and 
any  appropriator  has  the  right  to  intervene  and  have  his  rights  in 
relation  to  the  transfer  fully  determined.  In  case  an  injunction  is 
granted  which  is  afterwards  found  to  have  been  \\T:ongfully  obtained 
the  appropriator  intervening  has  the  same  right  to  recover  damages  as 
if  he  had  originally  been  a  party  to  the  action.  The  attorney-general 
of  the  State  is  to  appear  for  and  defend  the  irrigation  officials  when- 
ever they  are  made  parties  to  any  court  proceeding. 

The  effect  of  this  law  has  been  that  parties  intending  to  make 
a  transfer  consult  the  State  engineer  in  advance  to  determine  whether 
he  will  recognize  it  if  made.  It  insures  that  no  transfer  will  be  made 
without  full  notice  to  all  interested  parties,  and  to  the  State  water 
officials,  and  puts  on  the  one  wishing  to  make  the  transfer  the  expense 
of  advertising  it  and  the  liability  for  damages  if  he  persists  in  making 
the  transfer  when  it  has  been  denied  by  the  State  officials. 

Another  class  of  transfers  is  still  unprovided  for.  These  are  trans- 
fers of  lands  which  carry  with  them  the  rights  to  water.  There  is  no 
provision  for  making  a  record  of  such  transfers  in  the  State  engineer's 
office,  and  consequently  the  records  do  not  show  correctly  the  owner- 
ship of  rights.  It  is  frequently  desirable  to  send  notices  to  water- 
right  holders,  and  often  these  notices  are  not  received,  because  the 
original  owner  has  transferred  his  land  and  water  right  and  left  the 
State.  Legislation  to  cover  this  has  been  recommended  but  never 
passed. 

APPOINTMENT,   QUALIFICATIONS,  AND  PAY  OF  OFFICIALS. 

The  office  of  State  engineer  is  created  by  the  constitution,  ^Vrticle 
VIII,  section  5.  He  is  appointed  by  the  governor,  confirmed  by  the 
senate,  holds  office  for  six  years,  and  receives  a  salary  of  S2,500  per 
annum.  No  person  is  eligible  "who  has  not  such  theoretical  knowl- 
edge and  such  practical  experience  and  skill  as  shall  fit  him  for  the 
position. 
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The  su])orintendents  of  the  four  water  divisions  are  appointed  hy 
the  frovernor  with  the  consent  of  the  senate,  serve  four  j^ears,  must 
reside  within  their  respective  divisions,  and  receive  salaries  of  $1,200 
per  year  and  necessary  travehng  expenses,  paid  by  the  State  since 
1903.  Before  that  they  received  $8  per  day  for  the  time  actually 
employed.  Until  1903  the  superintendent  of  Division  No.  1  was  also 
secretary  of  the  board  of  control  and  received  a  salary  of  SI, 500  per 
year.  As  the  work  of  the  board  increased  it  was  necessary  to  have 
some  one  constantly  in  the  ollice  of  the  board,  and  the  office  of  secre- 
tary of  the  board  was  created.  The  salary  is  $1,200  per  year,  paid  b}^ 
the  State. 

Water  commissioners  are  appointed  by  the  governor  from  lists  of 
persons  submitted  by  the  superintendents  of  the  divisions  where  they 
are  to  serve,  and  must  be  residents  of  their  respective  districts.  The 
term  is  two  j^ears,  and  the  pay  $5  per  da}^  for  each  day  actively 
employed  in  the  duties  of  the  office.  This  is  paid  by  the  counties, 
each  county  pa3nng  for  the  work  done  within  its  limits.  Commis- 
sioners have  power  to  appoint  suitable  assistants,  who  receive  .$4  per 
day,  but  ma}^  not  receive  pay  for  more  than  thirty-five  days  in  any 
one  year.  The  superintendents  have  repeatedly  recommended  that 
the  provision  that  commissioners  must  be  residents  of  their  dis- 
tricts be  repealed,  because  they  have  found  difhculty  in  finding  suit- 
able persons  who  would  accept  the  office,  but  this  has  not  been  done. 
In  a  number  of  counties  commissioners  have  been  put  on  salary  of 
$75  per  month  by  agreement  between  water  commissioners  and 
county  commissioners.  Districts  are  being  divided  to  avoid  the 
necessity  for  traveling  long  distances  to  do  a  very  little  work. 

RECORDS  OF  OFFICES  OF  STATE  ENGINEER  AND  BOARD  OF 

CONTROL, 

When  an  application  for  permit  is  received  in  the  ofRce  of  the  State 
engineer  it  is  filed  and  a  receipt  is  sent  to  the  applicant.  The  filing 
books  are  numbered,  and  the  pages  each  contain  spaces  for  the 
records  of  six  applications,  showing  the  name  of  the  stream,  the  name 
of  the  ditch  or  reservoir,  the  name  of  the  applicant,  his  post- 
office  address,  and  the  disposition  made  of  the  application.  On  its 
receipt  an  application  is  recorded  in  such  a  book*  and  given  a  tempo- 
rary number,  which  shows  the  book,  page,  and  position  on  the  page 
where  it  is  recorded.  It  is  then  placed  in  a  case  w4th  all  other  applica- 
tions from  the  same  division  which  are  not  yet  acted  on.  Upon 
examination  the}'^  are  placed  in  another  case  of  ''Applications  for 
approval."  When  approved  they  are  filed  in  a  third  case  awaiting 
recording.  They  are  then  recorded,  given  a  number,  and  mailed  to 
the  applicant.  The  pages  of  the  record  books  are  similar  to  applica- 
tion blanks  (see  p.  25),  and  the  applications  are  copied  into  these 
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books  in  the  order  of  permit  numbers.  Applications  for  original  con- 
struction and  those  for  enlargements  are  kept  in  separate  books.  In 
these  record  books  and  on  the  face  of  the  recorded  permits  record  is 
made  of  all  subsequent  action  under  the  permits.  Such  notes  as 
''Notice  of  expiration  sent  November  1,  1901,"  ''Canceled,"  "Com- 
pleted, proof  submitted  October  15,  1904,"  "Certificate  issued  Jan- 
uary 1,  1905,"  appear  on  these  records.  Maps  received  with  applica- 
tions are  kept  with  them  until  given  a  j^ermit  number,  when  they  are 
folded  and  filed  in  cases  by  the  permit  numbers. 

All  records  are  indexed  on  cards  by  streams  and  by  the  legal  sub- 
divisions in  which  the  works  are  located.  The  cards  of  the  stream 
index  have  at  the  head  the  name  of  the  stream  from  which  water  is 
taken  and  the  name  of  the  stream  of  which  this  is  a  tributary.  On 
the  cards  are  columns  for  permit  numbers,  names  of  applicants,  names 
of  ditches,  dates  of  filing,  location  of  head  gates,  and  priorities  (date). 
The  land  description  cards  have  at  the  head  the  township,  range,  and 
division  numbers  and  columns  for  the  sections,  permit  numbers, 
names  of  streams,  ditches,  and  applicants.  In  each  case  the  permit 
number  is  sufficient  reference  to  the  other  records  of  the  office. 
Adjudicated  territorial  rights  are  also  included  in  this  index.  All 
correspondence  is  card-indexed  by  the  name  of  the  correspondent, 
and  on  these  cards  are  placed  the  permit  numbers  if  the  persons  are 
appropriators  of  water.  The  records  are  therefore  indexed  by  the 
name  of  the  person,  the  name  of  the  stream,  and  the  location  of  the 
land  reclaimed. 

There  are  on  file  in  the  engineer's  office,  in  addition  to  the  maps 
submitted  with  applications,  maps  made  by  the  engineer  in  adjudicat- 
ing territorial  rights  and  taking  proof  under  permit.  From  all  of 
these  the  engineer  is  making  township  plats  on  the  scale  of  2  inches  to 
the  mile,  showing  the  ditches  and  the  lands  irrigated  by  each.  These 
are  made  on  tracing  linen,  and  the  lands  irrigated  by  different  ditches 
are  shown  in  different  colors.  It  is  the  intention  to  make  these  cover 
the  entire  State,  and  as  new  ditches  are  built  they  will  be  placed  on 
these  maps. 

All  fees  received  by  the  engineer  are  entered  in  a  book  as  thej^  are 
received,  deposited  in  a  bank,  and  turned  over  to  the  State  treasurer 
at  the  beginning  of  each  quarter. 

The  records  of  the  board  of  control  consist  chiefly  in  the  minutes  of 
the  meetings  of  the  board,  containing  all  orders  made  by  the  board, 
and  the  proofs  of  a])propriation  taken  by  the  superintendents.  The 
proceedings  of  the  board  are  indexed  only  in  an  ordinary  aljihabetical 
index.  The  proofs  of  appropriation  are  .given  numbers  and  are  filed 
by  these.  From  these  the  superintendent  makes  a  tabulation  for  sub- 
mission to  the  board.  These  tabulations  are  made  in  loose  leaf  books 
having  columns  showing  general  priority  number,  stream  priority 
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number,  name  of  ditch,  name  of  stream,  name  of  appropriator,  post- 
oflice  address,  date  of  appropriation,  use  to  which  water  is  ai)i)hed, 
amount  appropriated  in  cubic  feet  per  second,  number  of  acres  irri- 
gated, and  description  of  lands  irrigated.  If  any  changes  are  made 
by  the  })oard  in  its  final  adjudication,  they  are  ])ut  on  these  original 
sheets  in  red  ink.  These  are  bound  in  books  and  form  the  records  of 
adjudicated  rights.  Certificates  are  made  out  by  the  secretary  from 
these  tabulations.  These  are  in  books  with  dui)licates,  one  copy 
being  sent  to  the  appropriator  and  the  other  retained  in  the  form  of  a 
stub.  The  certificate  has  on  it  the  book  and  page  containing  the  stub. 
The  secretary  of  the  board  keeps  also  a  card  index  showing  the 
status  of  rights  under  permit  (see  p.  31)  for  use  of  the  superintendents 
in  taking  proof  on  such  riglits.  He  also  prepares  tabulations  of  all 
rights  for  use  by  the  water  commissioner  in  distributing  water. 
These  are  made  out  by  streams  and  show  the  permit  number,  the  gen- 
eral priority,  stream  priority,  name  of  ditch,  name  of  appropriator, 
amount  appropriated,  and  number  of  acres. 

FEES. 

The  State  engineer  is  to  collect  the  following  fees,  which  are  to  be 
paid  into  the  general  fund  of  the  State: 

Filing  and  examining  applications  and  map,  $2;  recording  any  water-right  instrument 
not  specified  above,  $1  for  first  100  words  and  1.5  cents  for  each  additional  folio;  for  issuing 
certificate  of  appropriation.  $1 ;  for  making  certified  copy  of  any  document  recorded  or  filed 
in  his  oflace,  15  cents  per  folio,  and  $1  for  each  certificate  attached  thereto. 

Prior  to  1895  there  were  no  fees.  The  fees  received  since  that  time 
are  shown  in  the  following  table : 

Fees  received  by  State  engineer's  office. 
1895  $673. 90 

im'^zy^y.y.'.'.'.'.'.'-'..'. ^lo-so 

1897 1,089.55 

1898  1,098.80 

lm"^■^y^'.'.'.'.'.'.'.'.'. 1,465.70 

1900  to  November  30 1,  800.  50 

1901-2  to  November  30 4,  748.  05 

190.3-4  to  November  30 5,  820. 79 

In  his  report  for  1903-4  the  engineer  calls  attention  to  the  fact  that 
the  amount  of  money  turned  into  the  treasury  by  the  office  was  $34.64 
in  excess  of  the  entire  contingent  fimd  at  the  disposal  of  the  office  for 
the  same  period. 

When  an  appeal  is  taken  from  the  board  of  control  to  the  court,  a 
transcript  of  the  records  of  the  board  must  be  filed  with  the  court  by 
the  appellant.  The  fees  for  making  transcripts  for  the  two  years  end- 
ing November  30,  1904,  amounted  to  $813.85. 
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NEBRASKA. 

In  1895  Nebraska  adopted  a  system  of  water  administration  similar 
in  outline  to  the  Wyoming  system,  but  differing  considerably  in  detail. 
It  ])rovided  for  the  administrative  defining  of  existing  rights,  for  the 
acquirement  of  rights  under  State  supervision,  and  for  the  distribution 
of  water  by  State  officials. 

The  State  board  of  irrigation  is  at  the  head  of  this  system,  but  this 
differs  from  the  Wyoming  board  of  control  in  that  it  is  composed  of 
State  officials  having  other  duties  instead  of  officials  having  to  do  only 
with  the  administration  of  water  laws.  The  board  is  composed  of  the 
governor,  the  attorney-general,  and  the  commissioner  of  public  lands, 
the  governor  being  president.  The  board  elects  a  secretary,  who  must 
be  a  hydraulic  engineer,  and  is  commonly  called  the  State  engineer. 
The  secretary,  with  the  consent  of  the  board,  employs  an  assistant, 
who  must  be  an  engineer. 

It  is  made  the  first  duty  of  the  secretary  to  measure  or  cause  to  be 
measured  the  flow  of  the  streams  of  the  State  and  to  make  additional 
measurements  from  time  to  time  for  the  information  of  the  board  in 
considering  applications  to  appropriate  water  and  controversies  that 
arise  in  the  distribution  of  water. 

Prior  to  the  passage  of  the  law  of  1895  there  was  no  provision  for 
defining  water  rights  except  as  controversies  arose,  and  until  1889  no 
prescribed  procedure  for  acquiring  rights.  In  fact,  it  was  not  settled 
whether  rights  could  be  acquired  by  appropriation  or  whether  riparian 
owners  alone  could  use  the  water  of  the  streams  of  the  State.  In  1889 
a  law  was  passed  providing  for  the  acquirement  of  rights  by  the  pre- 
vailing method  of  posting  and  filing  notices,  building  works,  and  using 
water.  It  has  since  been  held  that  the  passage  of  this  law  abrogated 
the  riparian  rights  of  lands  still  belonging  to  the  General  Government, 
and  that  prior  to  1889  rights  to  water  were  acquired  both  by  the 
acquirement  of  riparian  lands  and  by  appropriation,  and  in  case  of  con- 
flict priority  of  accjuirement  was  to  govern.  (Crawford  v.  Hathaway, 
93  NW.,  791.) 

DEFINING  RIGHTS. 

The  first  work  undertaken  by  the  State  board  of  irrigation  after  its 
creation  was  the  defining  of  existing  rights  to  water. 

Preparatory  to  the  adjudication  of  existing  rights  the  county  clerks 
were  required  to  send  to  the  board  transcripts  of  all  claims  to  water  on 
file  in  their  respective  offices.  For  tliis  they  were  to  receive  5  cents 
per  folio,  to  be  paid  by  the  counties,  or  they  were  allowed  to  send  in 
the  original  records  without  compensation.  Such  transcripts  were 
received  from  44  counties,  containing  780  claims.  In  all,  about  a 
thousand  claims  to  rights  under  the  old  laws  have  been  filed. 
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No  method  of  makinp;  adjudications  has  been  prescrib(Ml  ])y  law,  this 
matter  brinij  loft  ontiroly  to  the  board.  Rules  were  at  once  a<l()i)ted 
under  which  the  adjutlication  is  made  by  the  secretary,  from  whose 
decision  ap])eal  may  be  taken  to  the  board.  In  case  there  is  no  a])i)eal, 
the  board  merely  adopts  the  report  of  the  secretary.  As  soon  as  the 
records  were  received  from  the  county  clerks,  blank  claim  ailidavits 
were  sent  to  all  parties  having  claims  on  file.  The  years  immediately 
preceding  the  passage  of  tliis  law  had  been  years  of  great  activity  in 
ditch  builtling,  but  many  of  these  ditches  were  not  completed.  The 
board  therefore  decided  that  it  should  consider  their  rights  along  with 
the  others,  and,  in  addition,  to  determine  how  much  water  they  were 
entitled  to,  fix  the  time  within  which  the  work  should  be  completed 
and  the  water  put  to  beneficial  use.  The  blanks  sent  out  therefor 
contained  questions  as  to  the  plans  of  claimants  and  the  time  required 
for  carrying  them  out.  The  aflfidavits  were  to  state:  The  name  and 
residence  of  the  claimant,  the  purpose  of  the  appropriation,  the  names 
of  the  ditch  and  stream,  the  (piantity  of  water  claimed,  the  location 
of  the  head  gate,  the  length  of  the  ditch  and  the  sections  of  land 
through  which  it  passed,  a  plat  of  the  ditch  and  its  dimensions,  the 
amount  of  excavation  in  cubic  yards  and  the  length  of  fluming,  the 
amount  of  work  done  at  time  of  making  aflidavit,  the  estimated  total 
cost  and  cost  to  date,  the  description  of  the  land  to  be  irrigated,  the 
date  of  beginning  construction,  the  dates  of  completion  and  of  use  of 
water,  the  dates  of  first  use  of  water,  the  area  and  crops  irrigated  at 
time  of  making  affidavit,  and  the  relation  which  subscriber  bore  to  the 
work.  Blanks  for  power  rights  were  also  sent.  Each  blank  sent  out 
specified  the  time  within  wliich  it  must  be  returned  properly  filled  out. 

After  these  claim  affidavits  are  received  hearings  are  set  at  con- 
venient points.  The  secretary  mails  to  each  claimant,  at  least  ten 
days  before  a  hearing,  a  notice  of  the  dates  and  places  of  liearings,  and 
if  the  post-office  address  of  any  claimant  is  unknown  the  notice  is  sent 
to  the  clerk  of  the  county  wdiere  the  adjudication  is  to  take  place. 
The  rules  for  such  hearings  are  as  follows : 

Said  hearings  shall  be  held  for  the  purpose  of  receiving  testimony  offered  by  parties  in 
interest,  in  support  of  rights  claimed,  and  shall  be  presided  over  by  the  secretary,  assistant 
secretary,  or  one  of  the  under  secretaries  of  this  board,  who  shall  keep  a  complete  record  of 
the  proceedings  thereof. 

All  evidence,  whether  oral  or  in  the  form  of  depositions,  shall  be  submitted  m  typewritten 
form.  If  oral,  it  shall  be  taken  down  and  transcribed  at  the  expense  of  the  claimant  offering 
the  same. 

Claimants  may  appear  in  person  or  by  attorney,  but  appearance  must  be  made  on  the  day 
or  days  specified  for  the  hearing  for  the  county  within  which  the  said  claim  is  located. 

Claimants  having  filed  with  the  secretary  of  this  board,  ten  days  previous  to  date  of  first 
hearing  announced,  claim  affidavits  in  the  form  prescribed  and  entitled  "  Claim  for  the  waters 
of  the  State  of  Nebraska,"  need  not  appear  at  said  hearings  unless  they  wish  to  offer  addi- 
tional testimony  in  support  of  their  claims. 
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Points  of  law  made  by  claimants  or  their  attorneys,  together  with  the  authorities  cited 
in  support  of  the  same,  must  be  submitted  in  typewritten  form. 

The  record  in  the  case  of  each  claim  shall  consist  of — 

First.  The  original  notice  filed  with  the  county  clerk. 

Second.  A  claim  affidavit  signed  and  verified. 

Third.  Additional  testimony  ofTered  at  hearing  in  support  of  claim. 

Fourth.  Points  of  law  and  authorities  cited  in  support  of  same  submitted  in  writing. 

Fifth.  Decisions  of  secretary. 

All  matters  set  forth  in  claimant's  notice  of  appropriation  posted  at  the  proposed  point 
of  diversion  and  filed  with  the  county  clerk  in  accordance  with  the  provisions  of  the  irrigation 
law  of  1889  and  the  claim  affidavit  in  the  form  provided  by  the  State  board  of  irrigation, 
entitled  "Claim  for  the  waters  of  the  State  of  Nebraska,"  filed  with  the  board  in  support 
of  claim,  together  with  any  other  ex  parte  affidavits  ofi'ered  for  the  same  purpose,  shall  be 
accepted  as  true,  provided  there  shall  be  no  contest  in  reference  thereto,  or  that  the  contrary 
shall  not  appear  upon  investigation  by  the  board  or  an  officer  thereof  upon  its  own  motion. 

In  case  a  claim  affidavit  has  not  been  filed  in  the  form  and  at  or  before  the  time  prescribed 
with  the  State  board  in  support  of  a  claim  deemed  to  have  accrued  prior  to  April  4,  1895, 
failure  to  make  appearance  and  file  such  affidavit  at  the  time  and  place  of  hearing  set  for 
the  county  within  which  such  claim  is  located  shall  be  deemed  to  constitute  an  abandon- 
ment thereof. 

Anyone  wishing  to  contest  a  claim  files  with  the  board  a  notice 
stating  the  ground  for  contest  and  proof  of  having  served  notice  on  the 
opposite  party.  The  latter  has  fifteen  days  in  which  to  answer  with 
proof  of  service  on  contestant,  who  then  has  ten  days  in  which  to  reply. 
If  contestee  is  a  nonresident,  the  board  is  notified,  and  notice  is  given  by 
publication.  When  issues  have  been  made  up  in  this  way,  the  secre- 
tary sets  a  place  and  date  for  hearing  the  contest  and  notifies  each 
party.  These  hearings  are  held  by  the  secretary,  as  are  the  original 
adjudications. 

Copies  of  decisions  of  the  secretary  in  adjudications  or  contests  are 
mailed  to  all  parties  in  interest  on  the  day  on  which  they  are  made. 
Anyone  dissatisfied  with  such  a  decision  may,  within  ten  days  after 
receipt  of  a  copy,  ask  for  a  rehearing  before  the  secretary,  setting 
forth  the  grounds  for  the  petition.  No  appeal  may  be  made  to  the 
board  until  such  an  application  for  rehearing  has  been  made  and  acted 
on  by  the  secretary.  Any  time  within  fifteen  days  after, a  decision  of 
the  secretary  on  rehearing  appeal  may  be  taken  to  the  board.  The 
appeal  must  be  accompanied  by  a  typewritten  brief  and  proof  of  serv- 
ice on  the  parties  adversely  interested.  All  pleadings,  affidavits,  etc., 
must  be  typewritten.  The  review  by  the  board  will  be  by  brief. 
Rehearings  before  the  board  may  be  applied  for  at  any  time  within 
forty  days.  Appeals  may  be  taken  from  the  rulings  of  the  board  to 
the  courts,  but  very  few  have  been  taken. 

All  decisions  of  the  secretary  from  which  appeals  are  not  taken  are 
affirmed  by  the  board. 

Surve3's  made  by  the  secretary  or  his  assistants  before  adjudications 
are  not  required,  as  they  are  in  Wyoming,  but  have  been  made  in  many 
cases,  although  not  always. 
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The  claims  undor  tlie  old  law  were  nearly  all  adjudicated  between 
April  4,  1895,  when  the  law  went  into  effect,  and  November  30,  ISOS. 
The  secretary,  in  his  report  for  1897-98,  states  that  at  that  date  there 
were  995  claims  on  record,  947  of  which  had  been  passed  upon,  lejiving 
48  cases  to  be  disposed  of.  In  the  period  covered  by  the  report  there 
were  also  12  rehearings  before  the  secretary  and  1  appeal  to  the  l)oard 
from  the  secretary. 

The  law  provides  that  within  thirty  days  after  the  determination  of 
the  rights  on  any  stream  the  secretary  shall  issue  certificates  setting 
forth  "the  name  and  post-office  address  of  the  appropriator,  the 
priority  number  of  each  appropriation,  the  amount  of  water  appro- 
priated, and  the  amount  of  prior  appropriations,  and  if  such  appro- 
priation be  for  irrigation,  a  description  of  the  land  to  which  the  water 
is  to  be  ajjplied,  and  the  amount  thereof."  On  account  of  the  large 
number  of  uncompleted  ditches  at  the  time  the  adjudications  were 
made  it  was  impossible  to  comply  with  this  law,  since  both  the  amount 
of  each  appropriation  and  the  amount  of  i)ri()r  ai)propriations  depended 
on  the  areas  reclaimed  by  these  uncompleted  ditches. 

In  1900  the  secretary  decided  to  make  an  effort  to  get  proof  on  the 
rights  which  had  been  determined  ccmditionaily  in  previous  adjudi- 
cations. The  time  allowed  for  many  of  these  had  expired,  and  blank 
proofs  of  appropriation  were  sent  to  the  holders  of  all  such  rights.  In 
response  to  this,  proofs  were  received  in  189  cases.  In  some  cases  the 
descriptions  were  so  faulty  that  personal  examination  was  necessary, 
but  in  most  of  them  it  was  fairly  accurate.  The  proofs  were  put  on 
inspection  at  specified  places,  in  order  that  contests  might  be  filed. 
Up  to  that  time  but  one  certificate  had  been  issued.  During  the  year 
1900  seventy-six  more  were  issued.  These  are  sent  to  the  county 
clerks,  and  by  them  recorded  and  transmitted  to  the  owners  on  pay- 
ment of  the  recording  fee,  which  may  not  exceed  75  cents. 

The  practice  of  the  board  in  adjudicating  the  rights  of  uncompleted 
ditches  has  been  overruled  by  the  supreme  court.  (Farmers'  Irriga- 
tion District  v.  Frank,  100  NW.,  286.)  In  these  adjudications  the 
secretary  took  testimony  as  to  the  plans  of  the  appropriators  and  fixed 
the  amount  of  the  appropriation  at  one-seventieth  of  a  cubic  foot  per 
second  for  each  acre  which  it  was  proposed  to  irrigate.  In  each  case, 
however,  this  clause  was  added: 

The  amount  of  water  appropriated  shall  not  exceed cubic  feet  per  second  of  time; 

neither  shall  it  exceed  the  capacity  of  said  ditch  or  canal  nor  the  least  amount  of  water  that 
experience  may  hereafter  indicate  as  necessary  for  the  production  of  crops  in  the  exercise 
of  good  husbandry;  and,  further,  said  appropriation,  under  any  circumstances,  shall  be 
limited  to  one-seventieth  {J^)  of  a  cubic  foot  per  second  of  time  for  each  acre  of  land  to 
which  water  is  actually  and  usefully  applied  on  or  before (date  fixed  for  completion). 

The  court  held  that  the  board  exceeded  its  powers  in  so  far  as  it 
went  beyond  determining  the  rights  acquired  at  the  time  of  the  adju- 
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(lioation :  that  in  going  beyond  this  it  was  granting  rights,  which  it  had 
no  power  to  do.  From  this  j^reniise  the  court  reached  the  conclusion 
that  the  owner  of  such  a  canal  had  the  right,  dating  from  the  time  of 
beginning  work  as  fixed  in  the  adjudication,  to  the  full  amount  to  which 
the  board  had  stated  right  would  be  acquired  if  it  was  put  to  benefi- 
cial use  within  the  time  fixed.  In  other  words,  the  decision  was  that 
the  board  could  not  grant  a  right,  but  that  it  did  grant  a  right  which 
was  good.  Not  only  that,  but  the  court  declared  vested  rights  which 
the  board  had  made  conditional  upon  the  beneficial  use  of  the  water. 
Very  few  of  the  large  canals  which  were  uncompleted  at  the  time  of 
adjudication  have  yet  been  extended  to  water  the  area  specified,  j^et 
under  this  decision  they  hold  rights  to  the  full  amounts  stated  in  the 
findings  of  the  board  unless  it  is  proved  that  the  rights  have  been 
abandoned.  The  secretary  has  not,  however,  issued  certificates  to 
the  holders  of  such  rights,  and  when  requested  to  do  so  he  merely 
certifies  to  what  the  records  of  his  office  show. 

ACaUIREMENT  OF  RIGHTS. 

The  party  wishing  to  acquire  a  right  to  water  in  Nebraska  applies 
to  the  secretary  of  the  board.  The  requirements  for  this  application 
are  as  follows: 

Said  application  shall  set  forth  the  name  and  post-office  address  of  the  applicant,  the 
source  from  which  said  appropriation  shall  be  made,  the  amount  thereof  as  near  as  may  be, 
location  of  any  proposed  work  in  connection  therewith,  the  time  required  for  their  comple- 
tion, said  time  to  embrace  the  period  required  for  the  construction  of  the  ditches  thereon 
and  the  time  at  which  the  application  of  the  water  for  beneficial  purposes  shall  be  made, 
which  said  time  shall  be  limited  to  that  required  for  the  completion  of  the  work  when  prose- 
cuted with  diligence,  the  purpose  for  which  water  is  to  be  supplied,  and  if  for  irrigation  a 
description  of  the  land  to  be  irrigated  thereby  and  the  amount  thereof  and  any  additional 
facts  which  may  be  required  by  the  State  board. 

If  the  application  is  in  any  way  defective  it  is  returned  to  the  appli- 
cant for  correction.  The  secretary  has  the  right  to  approve  the  appli- 
cation for  a  less  amount  of  water  than  is  applied  for,  for  a  less  area  of 
land  or  may  limit  the  time  for  completing  the  work.  He  is  required 
to  refuse  an  application  if  there  is  no  unappropriated  water  in  the 
source  of  supply  or  if  a  prior  appropriation  has  been  made  to  water  the 
same  land  or  if  it  is  deemed  detrimental  to  the  public  welfare.  Appeal 
may  be  had  from  the  decision  of  the  board  to  the  district  court.  In  a 
recent  case,  where  it  was  reasonably  sure  that  an  appeal  would  be 
taken  whichever  wslj  the  secretary  ruled,  the  board  took  up  the  origi- 
nal appHcation  before  the  secretar}^  had  acted  on  it  and  decided  the 
case.  Appeal  was  at  once  taken  to  the  court.  The  case  of  Farmers' 
Irrigation  District  v.  Frank,  cited  above,  was  also  an  appeal  from  the 
ruling  of  the  board.  In  that  case  the  question  was  whether  the  board 
could  approve  an  application  for  the  irrigation  of  land  which  was 
covered  by  a  previously  approved  application,  and  the  court  held  that 
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it  could  not.  The  language  of  the  law  is  ''if  a  prior  appropriation  has 
been  made  to  water  the  same  land.''  The  question  on  which  the 
case  hinged  was  whether  the  securing  of  the  approval  of  an  ap})lica- 
tion  for  water  to  irrigate  a  given  tract  of  land  is  the  "  appropriation  of 
water"  for  that  tract.  The  ruling  of  the  court  is  to  the  elTect  that  it  is. 
In  Nebraska,  as  in  Wyoming,  there  is  no  requirement  that  the  appli- 
cant own  the  land  covered  by  his  application  or  that  he  show  any 
agreement  with  the  owner.  The  effect  of  this  ruling  is,  therefore,  that 
one  person  can  secure  the  right  to  water  the  land  of  another,  and  the 
latter  is  barred  from  providing  his  land  with  water  in  any  other  way. 
The  ruling  in  Wyoming  is  that  a  permit  is  not  exclusive  (see  p.  29). 

For  a  few  years  after  its  organization  the  board  held  that  until 
existing  rights  were  adjudicated  it  had  no  means  of  determining 
whether  there  was  unappropriated  water  in  an}'  stream,  and  there- 
fore took  no  action  on  applications  other  than  to  receive  and  file  them. 
A  circular  letter  was  sent  to  each  aj^plicant  explaining  the  situation 
and  stating  that  if  he  were  sure  there  was  unappropriated  water  the 
board  would  not  seek  to  prevent  his  proceeding  with  construction  and 
that  such  construction  should  not  in  any  way  prejudice  his  rights.  In 
many  cases  canals  were  built  under  these  conditions.  Since  the  old 
rights  are  very  largely  adjudicated,  applications  are  now  acted  on 
promptly,  the  work  being  practically  kept  up  to  date. 

The  application  blanks  contain  four  township  plats,  and  the  location 
of  headworks  and  the  line  of  canal  must  be  shown  on  these,  but  regular 
maps  are  not  required  until  six  months  after  the  approval  of  the  appli- 
cation. When  an  application  is  received  the  engineer  examines  the 
situation  himself,  or  has  some  one  else,  usually  one  of  the  water  officials, 
do  so,  and  bases  his  approval  or  disapproval  on  this  report.  One  case 
is  reported  where  an  under  secretary  reported  that  th'e  plan  was 
impracticable  and  the  application  was  rejected. 

The  rejection  of  applications  seems  to  be  much  more  common  in 
Nebraska  than  in  the  other  States.  The  report  of  the  secretary  for 
1899  and  1900  states  (p.  9)  that  in  those  two  years  210  applications 
were  allowed  and  126  dismissed.  In  the  succeeding  two  years  74 
were  allowed  and  17  dismissed.  The  right  of  the  board  to  reject 
applications  has  never  been  passed  upon  by  the  courts.  In  the  one 
case  of  appeal  from  the  secretary  this  question  was  not  passed  upon. 
This  right  has  been  denied  in  Utah  and  Idaho  (see  pp.  53,  69),  and  in 
Wyoming  is  seldom  exercised. 

Up  to  September  15,  1905,  there  had  been  800  applications  approved 
under  the  law  of  1895. 

Rights  to  store  water  and  to  appropriate  water  for  power  purposes 
are  initiated  in  the  same  way  as  ditch  rights.  There  is  no  pro^nsion 
for  inspection  to  see  that  work  is  commenced  within  six  months  after 
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the  approval  of  an  application,  and  this  question  would  arise  only  in 
case  of  contest. 

Before  the  time  for  the  completion  of  works  under  a  permit  a  ])lank 
"Proof  of  appropriation"  is  sent  to  the  holder  of  the  permit,  with  a 
circular  letter  stating  when  proof  must  be  submitted,  and  giving 
directions  as  to  filling  the  blank  and  makmg  a  map  showing  the 
lands  irrigated. 

The  proof  of  appropriation  consists  in  a  sworn  statement  showing 
the  name  and  address  of  the  appropriator,  when  works  were  begun 
and  were  completed,  description  of  works,  areas  irrigated  the  first 
year  and  in  subsequent  years,  legal  description  of  lands  irrigated, 
period  in  each  year  when  water  is  used,  period  when  water  supply  is 
short,  and  the  amount  of  the  appropriator' s  interest  in  the  works 

On  the  receipt  of  this  sworn  statement  the  secretary  or  some  repre- 
sentative examines  the  works,  sometimes  making  surveys,  and  reports 
on  the  case.  If  the  proof  is  not  contested  and  the  works  and  areas 
irrigated  are  found  as  represented,  a  certificate  is  issued. 

If  no  response  is  made  when  proof  of  appropriation  and  notice  of 
expiration  of  time  for  completion  of  works  are  sent,  the  secretary 
inquires  into  the  circumstances  personally  or  through  some  of  liis 
assistants.  If  this  examination  shows  a  failure  to  comply  with  the 
approved  appHcation,  the  permit  is  canceled. 

A  party  wishing  to  change  his  point  of  diversion  must  apply  to  the 
secretar}^  and  secure  a  permit  before  making  the  change.  On  receipt 
of  such  an  application  the  secretary  makes  an  examination  to  deter- 
mine whether  others  will  be  injured  by  the  change  before  the  applica- 
tion is  approved.  The  applications  received  have  been  mostly 
relocations  of  head  gates  rather  than  transfers  of  use  to  new  locations, 
but  this  provision  covers  transfers  as  well.  Tliis  puts  upon  the  one 
wishing  to  make  the  transfer  the  whole  burden  of  proving  to  the  satis- 
faction of  the  secretary  that  the  rights  of  others  will  not  be  injured, 
instead  of  leaving  those  injured  to  bring  action  to  prevent  the  transfer. 

DISTRIBUTION  OF  "WATER. 

The  system  of  distributing  water  in  Nebraska  is  similar  to  that  in 
Colorado  and  Wyoming,  except  that  the  officials  have  different  titles. 
The  State  is  by  law  divided  into  two  divisions,  and  the  State  board  of 
irrigation  has  authority  to  di^^de  these  into*  districts  upon  petition  of 
those  interested.  Each  of  these  two  divisions  have  been  divided  into 
six  subdivisions,  and  five  districts  have  been  created. 

The  State  board,  through  its  secretary,  has  general  authority  over 
the  distribution.  Each  of  the  divisions  has  an  under  secretary  who 
has  supervision  of  distribution  within  his  division,  and  in  each  district 
there  is  an  under  assistant,  who  has  immediate  charge  of  distribution, 
under  the  direction  of  the  secretary  of  the  board  and  the  under 
secretary  of  his  division. 
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Ditch  owners  are  required  to  maintain  head  gates  and  flumes  to  the 
satisfaction  of  the  under  secretan^  of  the  division,  who  is  to  serve 
notice  on  tlie  owners  when  he  requires  their  construction.  If  owners 
neglect  to  put  them  in,  the  under  secretary  is  to  notify  the  county 
commissioners,  who  are  to  put  them  in,  and  in  case  the  owners  neglect 
to  repay  the  county  the  under  assistant  is  to  turn  off  the  water.  No 
cases  have  ever  come  uj)  under  this  law.  In  the  other  States  it  has 
been  found  more  effective  to  have  the  water  turned  off"  on  the  refusal 
of  the  ditch  owner  to  put  in  the  structures  required.  Any  other 
system  allows  delay  greatly  to  the  advantage  of  the  person  refusing  to 
obey  the  order. 

Interference  with  a  head  gate  wliich  has  been  set  l)y  an  under  assist- 
ant is  punishable  by  a  fine  not  exceeding  S200,  or  imprisonment  not 
exceeding  three  months.  Under  assistants  have  power  to  make 
arrests,  and  when  one  is  made  the  under  assistant  making  it  must 
make  complaint  before  the  proper  justice  of  the  peace.  There  is  no 
provision  similar  to  that  in  Colorado  and  Wyoming,  making  the  use 
of  water  from  a  ditch  which  has  been  closed  prima  facie  evidence  of 
having  opened  the  gate.  There  have  been  a  few  arrests,  and  in  one 
case  the  under  assistant  was  sued  for  damages  for  having  closed  a 
gate.     This  case  was  never  brought  to  an  issue. 

MISCELLANEOUS  DUTIES  OF  SECRETARY  OF  BOARD. 

The  approval  of  the  secretary  must  be  had  for  all  dams  over  10  feet 
in  height.  Only  a  few  have  been  submitted.  There  is  no  provision 
for  inspection  to  insure  the  carrying  out  of  the  plans  as  approved. 

The  stream  gaugings  provided  for  by  law  have  been  carried  on  in 
cooperation  with  the  United  States  Geological  Survey.  The  Survey 
pays  the  gauge  readers,  and  the  secretary  makes  the  gaugings.  Ten 
regular  stations  are  maintained  on  the  Platte,  Loup,  and  Repub- 
lican rivers.  Other  gaugings  are  made  by  the  secretary  as  he  has 
opportunity. 

Ditch  owners  selling  water  are  required  to  maintain  measuring 
devices  made  on  specifications  approved  by  the  secretary  of  the  board, 
but  no  cases  have  come  up  under  this  provision. 

The  same  is  true  of  the  provision  that  the  secretary  is  to  determine 
what  deductions  shall  be  made  for  losses  by  seepage  and  evaporation 
when  water  is  turned  into  a  natural  channel  to  be  diverted  below. 

In  1905  a  law  was  passed  requiring  the  secretary  to  furnish  counties 
with  bridge  plans  whenever  requested  to  do  so,  the  cost  of  the  plans 
to  be  charged  against  the  county.  Three  thousand  dollars  was  appro- 
priated for  this  work,  this  fund  to  be  a  revolving  fund,  since  expen- 
ditures are  to  be  repaid  by  the  counties.  The  secretary  is  having  a 
series  of  standard  plans  made. 
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RECORDS  OF  THE  STATE  BOARD  OF  IRRIGATION. 

For  each  right  originating  before  the  passage  of  the  present  law 
there  is  in  the  office  of  the  board  a  bound  record  consisting  of  a  copy 
of  the  original  notice  filed,  the  statement  filed  under  the  law  of  1895, 
the  testimony  taken  at  the  hearing  by  the  secretary,  and  the  opinion 
of  the  board  allowing  the  claim.  This  opinion  describes  the  land  and 
the  ditch  and  gives  the  acreage.  There  were  in  September,  1905, 
1,015  of  these  records.  Each  of  these  is  given  a  docket  number,  by 
which  reference  is  made  to  the  case. 

Applications  are  recorded  as  they  come  in.  If  they  are  sent  back 
for  correction,  the  changes  are  written  in  on  this  record,  but  not  in 
such  a  way  as  to  show  what  is  original  and  what  is  correction.  Each 
application  is  numbered  as  it  is  received. 

The  main  facts  regarding  rights  of  both  classes  are  shown  in  books 
in  which  the  adjudicated  rights  and  the  applications  occur  in  numer- 
ical order,  being  indexed  by  names  in  the  fi-ont  of  the  book.  The 
column  headings  indicate  the  nature  of  this  record.  They  are  as 
follows: 

(1)  Number;  (2)  name  of  stream;  (3)  name  of  claimant ;  (4)  post-ofEce  address;  (.5)  name 
of  canal;  (6)  use  to  which  applied;  (7)  second-feet  applied  for;  (8)  location  of  head  gate, 
section,  township,  range,  and  county;  (9)  date  filed;  (10)  date  of  approval;  (11)  date  of 
dismissal;  (12)  affirmed  by  board,  date;  (13)  date  of  priority;  (14)  certificate  number;  (15) 
priority  number  on  stream;  (16)  priority  number  on  watershed;  (17)  estimates  by  claim- 
ant, length,  cost,  and  area  covered;  (18)  date  of  completion  of  works;  (19)  date  of  comple- 
tion of  application  of  water;  (20)  extension  of  time;  (21)  proof  of  appropriation  filed,  date; 
(22)  maps — case,  number;  (23)  reports  of  assistants — volume,  page;  (24)  field  notes — vol- 
ume, page;  (25)  record — volume,  page;  (2G)  relocation — volume,  page. 

Record  is  also  kept  by  streams  on  sheets  showing  the  data  which  is 
given  in  the  applications  or  proofs  filed. 

The  maps  filed  with  the  proofs  and  applications  are  indexed  bv  the 
names  of  the  owners,  and  the  books  in  which  all  rights  are  kept  by 
docket  or  application  numbers  give  the  number  of  all  maps  relating 
to  those  rights.  There  is  also  an  index  of  drawers  in  map  cases,  by 
numbers,  showing  what  is  in  each.  All  of  these  indexes  of  maps  are 
in  a  single  book.  The  numbers  given  maps  show  where  they  should 
be  kept,  so  that  if  any  map  is  left  out  of  the  case  it  can  be  put  in  its 
proper  place  without  trouble.  For  example,  the  number  12  10  shows 
that  the  map  belongs  in  drawer  1,  compartment  2,  and  is  the  tenth 
map  from  the  bottom. 

The  secretary  is  making  township  maps  of  the  State  on  the  scale  of 
2  inches  to  the  mile,  showing  the  streams  and  ditches  and  the  lands 
irrigated  by  each  ditch.  On  these  maps  each  ditch  bears  its  name 
and  the  docket  number,  if  it  has  an  adjudicated  right,  and  the  applica- 
tion number,  if  it  was  built  under  the  present  law. 
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FEES. 

Until  1905  no  fees  were  chaiged  by  the  board  of  irrigation.  In  that 
year  a  law  was  enacted  providing  tiiat  fees  be  collected  by  the  secre- 
tary as  follows:  For  fding  and  examining  application,  $2;  for  record- 
ing any  other  water-right  instrument,  $1  for  the  first  100  words  and 
15  cents  for  each  additional  folio;  for  copying  maps  or  plats,  40  cents 
per  hour  for  the  time  used;  for  making  certified  copies  of  any  docu- 
ments, 15  cents  per  folio  and  $1  for  each  certificate  attached;  for 
issuing  certificates  of  appropriation,  $1.  No  provision  as  to  the  dis- 
position of  the  funds  is  made,  but  they  h-ave  been  turned  into  the 
general  fund  of  the  State.  Wlien  oral  testimony  is  given  at  a  hearing, 
the  party  in  whose  interest  it  is  given  must  pay  the  stenographer  20 
cents  per  folio.  The  amount  of  the  stenographer's  fees  was  large 
during  the  years  when  adjudications  were  being  made,  but  these  have 
practically  ceased. 

APPOINTMENT,  TERMS,  AND  SALARIES  OF  OFFICIALS. 

The  secretary  is  elected  by  the  State  board  of  irrigation.  The  term 
is  two  years,  and  the  salary  $2,000  per  year.  He  may  appoint  an 
assistant  at  $1,200  per  year  and  other  assistants  at  an  expense  not  to 
exceed  $500  per  year. 

The  under  secretaries  are  elected  by  the  board  for  terms  of  two 
years.  They  receive  $5  per  day,  not  to  exceed  $800  per  year.  This 
is  paid  by  the  State. 

Under  assistants  are  elected  by  the  board  for  a  term  of  two  years. 
They  receive  $5  per  day  for  the  time  put  in,  paid  by  the  county  where 
the  work  is  done.     They  can  not  receive  more  than  $500  per  year. 

IDAHO. 

The  office  of  State  engineer  was  created  in  1895,  in  connection  with 
the  acceptance  of  the  conditions  of  the  Carey  Act.  The  engineer  is 
required  to  examine  plans  submitted  under  that  act  to  determine 
whether  they  are  feasible  and  beneficial  to  the  public;  whether  there 
is  unappropriated  water  in  the  source  of  supply;  whether  he  has 
approved  a  permit  for  the  appropriation  of  the  water  to  be  used; 
whether  the  works  planned  are  of  sufficient  capacity  to  properly  sup- 
ply the  land;  whether  the  cost  of  construction  is  reasonable;  whether 
the  maps  filed  comply  with  the  regulations  of  the  Department  of  the 
Interior  and  with  the  regulations  of  the  State  engineer's  office,  and 
whether  the  lands  applied  for  are  desert  in  character.  If  necessary, 
in  order  to  determine  any  of  these  things,  the  engineer  may  make 
surveys.  He  reports  his  findings  to  the  State  land  board,  which  has 
the  approval  of  plans  under  the  Carey  Act.  The  construction  of  works 
31774— No.  168—06 4 
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under  this  law  is  also  subject  to  inspection  by  the  State  engineer.  He 
is  required  to  measure  the  flow  of  streams,  locate  and  survey  reservoir 
sites,  and  give  estimates  of  capacity  and  cost.  All  parties  wishing  to 
build  dams  over  10  feet  high  are  required  to  have  their  plans  approved 
by  the  engineer,  and  he  is  also  required  to  inspect  existing  dams  over 
20  feet  high. 

Since  1901  irrigation  district  plans  also  have  been  subject  to  the 
approval  of  the  State  engineer.  The  maps,  estimates,  and  descrip- 
tions of  proposed  districts  are  submitted  to  the  engineer  sixty  days 
before  the  hearings  on  the  organization  of  the  districts  before  the 
county  commissioners.  The  engineer  examines  the  plans  and  in  some 
cases  goes  over  the  ground  and  reports  to  the  county  commissioners. 
If  the  engineer  reports  adversely,  the  matter  is  dropped,  except  that 
the  petitioners  may  amend  their  plans  in  such  a  way  as  to  meet  the 
approval  of  the  engineer.  Idaho  has  gone  further  than  any  other 
State  in  aid  of  irrigation  districts,  paying  benefits  assessed  on  State 
lands  included  within  the  boundaries  of  such  districts,  and,  on  the 
other  hand,  it  is  the  only  State  requiring  that  district  plans  be  approved 
by  any  State  official. 

Up  to  1903  the  engineer  had  notliing  to  do  with  the  acquirement 
of  rights  or  the  distribution  of  water,  his  duties  being  cliiefly  making 
general  surveys  of  the  water  resources  of  the  State  and  in  connection 
with  the  Carey  Act  projects  and  irrigation  districts.  In  that  year  an 
attempt  was  made  to  provide  by  law  a  complete  system  of  public 
control  of  the  water  supply  of  the  State  with  the  State  engineer  at  the 
head. 

DEFINING  RIGHTS. 

The  adjudication  of  rights  was  left  with  the  courts,  as  it  was  before, 
but  provision  was  made  for  the  beginning  of  actions  for  adjudication 
of  rights  by  water  commissioners  and  for  the  making  of  surveys  and 
maps  by  the  engineer  on  request  of  the  court  whenever  any  action  for 
the  adjudication  of  water  rights  was  brought.  This  law  provided  for 
the  bringing  of  actions  by  the  commissioner  on  streams  whose  waters 
had  been  partly  adjudicated,  but  made  no  provision  for  streams 
where  the  rights  were  entirely  undefined.  The  provision  for  the  bring- 
ing of  actions  by  the  water  commissioner  was  declared  void  in  Bear 
Lake  v.  Budge  (75  Pac,  615),  the  court  holding: 

Under  the  police  power  of  the  State  the  legislature  can  not  authorize  a  pubUc  officer  to 
bring  a  suit  to  settle  private  rights  to  the  use  of  water  or  the  priority  of  such  rights. 

The  provision  for  the  court  calling  upon  the  engineer  to  make  sur- 
veys when  actions  are  brought  by  private  parties  has,  however,  been 
upheld.  (Boise  City  Irrigation  and  Land  Company  v.  Stewart,  77  Pac, 
25. )  But  tliis  provision  is  held  to  be  merely  directory,  not  mandatory. 
The  engineer  has  therefore  no  necessary  connection  with  the  adjudi- 
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cation  of  water  rights,  since  the  court  may  call  on  liini  for  the  sifrveys 
or  not,  in  its  discretion. 

In  two  cases  tlie  court  has  called  on  the  engineer  for  surveys — one 
for  the  settlement  of  rights  on  the  Boise  River  and  one  for  the  settle- 
ment of  rights  on  the  upper  Snake  River.  In  each  case  the  engineer 
has  made  the  measurements  and  prepared  maps.  The  maps  of  the 
Boise  are  on  a  scale  of  600  feet  to  the  inch,  the  canals  and  larger  laterals 
and  irrigated  lands  being  mapped  frcun  surveys.  The  areas  served 
by  the  various  canals  are  shown  in  different  colors,  and  the  names  of 
the  owners  of  all  lands  are  placed  on  the  map.  In  addition,  statements 
are  made  up  showing  the  location  and  capacity  of  each  lateral,  the 
name  of  tlie  owner  of  each  legal  sulxlivision  of  land,  the  crops  raised, 
the  areas  irrigated,  and  the  additional  area  irrigable.  The  statements 
for  each  canal  are  bound  together,  and  on  the  cover  the  statements 
contained  are  summarized. 

The  cost  of  the  surveys,  maps,  and  statements  for  the  Boise  River 
was  $10,704.60,  and  the  total  area  irrigated  102,505.4  acres,  and  the 
additional  irrigable  area  under  existhig  canals  127,421.9  acres.  This 
makes  a  cost  of  10.4  cents  per  acre  irrigated  or  4.7  cents  per  irrigable 
acre  for  which  water  is  claimed. 

The  surveys  on  the  upper  Snake  River  covered  290,679  acres  of 
irrigated  land  and  an  additional  area  of  502,501  acres  of  irrigable 
land,  at  a  total  cost  of  $28,000.  This  is  at  the  rate  of  3.5  cents  per 
acre  for  the  entire  area  or  9.6  cents  per  acre  irrigated.  One-half 
the  cost  of  the  surveys  on  the  Snake  River  was  borne  by  the  United 
States  Geological  Survey  and  one-half  by  the  wState  engineer's  office, 
the  work  being  in  charge  of  the  engineer. 

The  costs  of  these  surveys  are  to  be  assessed  by  the  court  against 
the  parties  to  the  adjudication  pro  rata.  There  was,  however,  no 
appropriation  to  cover  the  expense  of  surveys,  making  it  necessary 
for  some  one  to  advance  the  money.  In  the  case  of  the  surveys 
already  made,  some  of  the  banks  of  the  State  advanced  the  cost  upon 
warrants  issued  by  the  State  engineer  and  are  holding  them  until 
the  cases  are  settled. 

The  surveys  and  statements  are  filed  with  the  court,  and  the 
question  of  their  status  as  evidence  has  been  raised.  In  Boise  City 
Irrigation  and  Land  Company  v.  Stewart,  the  State  supreme  court 
held: 

I  think  it  was  the  intent  of  the  legislature  to  authorize  the  court  to  accept  such  evidence 
just  the  same  as  any  other  evidence  is  accepted  and  to  consider  it  with  all  the  other  evidence 
in  the  case,  and  if  it  is  shown  to  be  correct  to  accept  it;  otherwise  to  give  it  such  effect  as 
under  all  the  evidence  the  court  may  think  it  entitled  to. 

Judge  Stewart,  the  defendant  in  this  case,  before  whom  the  Boise 
River  case  is  being  tried,  has  intimated  that  he  will  not  accept  the 
surveys  of  the  engineer  as  final  on  the  acreages  irrigated,  where  the 
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testimony  shows  that  areas  other  than  those  shown  on  the  maps  as 
irrigated  have  been  irrigated  in  previous  years.  It  has  also  been 
held  that  if  the  maps  are  incorrect  as  to  any  party's  canal,  he  can 
not  be  compelled  to  pay  for  the  survey. 

In  the  Boise  River  case  the  court  has  requested  the  engineer  to 
make  measurements  of  return  seepage,  the  measurements  to  be  used 
in  preparing  the  decree.  During  the  season  of  1905  the  water  supply 
in  the  Boise  River  was  very  short,  and  the  court  issued  a  temporary 
decree  providing  that  the  water  be  divided  among  the  canals  of  the 
valley  on  the  basis  of  the  acreage  served  by  each,  disregarding  priori- 
ties entirely.  This  was  acquiesced  in  by  all  parties  concerned,  but 
not  without  some  complaint.  By  this  means  the  orchards  and 
perennial  crops  have  been  kept  alive  throughout  the  valley,  and  the 
water  undoubtedly  did  much  larger  service  than  it  would  have  done 
if  priorities  had  been  recognized.  It  is  claimed  also  that  the  forced 
economy  of  the  season  of  1905  will  do  a  great  deal  to  promote  more 
economical  use  in  the  future. 

It  is  unfortunate  that  the  provision  for  the  foundation  of  any  sys- 
tem of  public  control  of  water — a  list  of  existing  rights — is  not  pro- 
vided for  in  the  Idaho  law.  The  water  commissioners  can  not 
properly  enforce  undefined  rights,  and  neither  the  engineer  nor  an 
intending  irrigator  can  tell  how  much  unappropriated  water  there  is 
in  an}^  source  of  supply  until  the  rights  to  that  supply  are  adjudicated. 
If  the  principle  announced  by  the  supreme  court  that  a  State  official 
can  not  bring  an  action  for  adjudication  is  maintained  it  will  be 
impossible  to  provide  for  the  complete  list  of  rights,  which  is  neces- 
sary for  the  orderly  public  control  of  the  waters  of  the  State.  Adju- 
dications will  naturally  take  place  from  time  to  time,  and  rights  can 
not  now  be  acquired  without  being  properly  defined.  There  will 
therefore  be  a  gradual  approach  to  a  complete  list,  and  perhaps  after 
many  years  all  rights  may  be  defined. 

There  is,  however,  provision  for  compiling  and  publishing  lists  of 
the  decreed  rights  to  the  streams  of  the  State.  The  clerks  of  the 
district  court  were  required  to  prepare  at  the  expense  of  the  counties 
and  send  to  the  State  engineer  copies  of  all  water-right  decrees  on 
file.  The  engineer  records  these  in  books  kept  for  that  purpose  and 
classifies  them,  placing  all  rights  to  the  water  of  one  stream  and  its 
tributaries  together.     These  classified  rights  are  kept  in  a  card  index. 

Certified  copies  of  the  allotments  on  each  stream  are  furnished  to 
the  water  commissioner  having  jurisdiction  over  it.  The  water  com- 
missioner then  prepares  for  each  stream  a  list  of  the  rights,  numbered 
in  the  order  of  their  priorities,  and  has  it  printed  in  pamphlet  form 
and  distributed  to  tho  water  users  interested.  These  pamphlets 
have  been  prepared  for  tli(^  streams  where  decrees  have  been  rendered. 


53 

ACaUIREMENT  OF  RIGHTS. 

Since  190o  the  {'U^aiuHT  has  had  control  of  tlic  acquirement  of 
ri,s;:hts.  Any  party  wishing  to  acquire  the  rii,^]it  to  use  any  of  the 
puhHc  waters  of  the  State  must  make  apj)Hcation  to  the  engineer  in 
proper  form.     This  application  nnist  set  forth: 

(1)  The  name  and  post-office  address  of  the  applicant;  (2)  tlie  source  of  the  water  supply; 
(3^  the  nature  of  tlie  proposed  use;  (4)  the  location  and  description  of  the  proposed  dilch, 
channel,  or  other  work  and  the  amount  of  water  to  be  diverted  and  used;  (5)  the  (ime 
required  for  the  completion  of  construction  of  such  works,  which  in  no  case  shall  exceed 
five  years  from  the  date  of  approval  of  application;  (6)  the  time  required  for  the  complete 
application  of  the  water  to  the  proposed  use,  which  must  be  within  four  years  after  t\w  date 
set  for  the  completion  of  such  works. 

The  application  shall  be  accompanied  by  a  plan  and  map  in  duplicate  of  the  proposed 
works  for  the  diversion  and  application  of  the  water  to  a  beneficial  use,  showing  the  char- 
acter, location,  and  dimensions  of  the  proposed  reservoirs,  dams,  canals,  ditches,  pipe  lines, 
and  all  other  works  proposed  to  be  used  bj'  them  in  the  diversion  of  the  water  and  the  area 
and  location  of  the  lands  proposed  to  be  irrigated. 

When  the  works  to  be  built  have  a  capacity  of  less  than  25  cubic 
feet  per  second  the  maps  filed  with  the  application  may  be  made  by 
the  applicant,  but  when  the  capacity  is  more  than  25  cubic  feet  per 
second  they  must  be  accompanied  by  a  certificate  of  the  surveyor 
who  made  them. 

When  an  application  is  received  the  engineer  indorses  on  it  the 
date  of  its  receipt  and  records  it  in  a  book  called  the  "  Starting  book." 
If  the  point  of  diversion  is  not  given  or  if  the  filing  fee  does  not 
accompany  the  application  it  is  not  recorded  and  given  a  number. 
It  is  not  then  considered  as  having  been  received  at  all,  except  that 
it  will  be  returned  to  the  applicant  with  a  statement  of  what  is  lacking. 
Applications  which  do  not  comply  with  the  law  or  the  regulations  of 
the  engineer's  office  are  returned  for  correction  and  must  be  returned 
corrected  within  sixty  days. 

The  engineer  is  required  to  approve  all  applications  which  are  in 
proper  form  and  which  contemplate  a  beneficial  use  of  the  water 
applied  for,  and  the  application  thus  approved  constitutes  a  permit. 
This  provision  relieves  the  engineer  of  a  great  deal  of  the  responsibility 
which  is  placed  upon  engineers  in  other  States  where  they  are  given 
power  to  reject  applications  if  there  is  no  unappropriated  water  in  the 
source  of  supply,  if  the  granting  of  them  is  contrary  to  public  policy, 
or  if  the  applicant  does  not  show  his  financial  ability  to  carry  out  the 
proposed  plans,  but  it  makes  this  feature  of  the  w^ork  of  the  engineer 
of  just  that  much  less  value.  Where  the  engineer  is  required  to 
reject  an  application  if  there  is  no  unappropriated  w^ater  in  the  pro- 
posed source  of  supply,  his  approval  gives  some  assurance  that  there 
is  water  to  which  the  applicant  can  secure  a  right,  w^hile  in  Idaho  it 
means  no  more  than  that  the  application  was  in  proper  form,  placing 
on  the  applicant  the  burden  of  finding  out  whether  his  permit  is  of  any 
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value.  This  would  seem  to  be  a  proper  State  function,  since  the  indi- 
vidual has  not  the  means  of  iuA^estigating  the  water  supply  and  the 
existing  rights,  as  has  the  State;  but  the  law  is  at  least  consistent. 
As  has  been  shown  in  the  previous  pages,  there  is  no  provision  for 
securing  a  complete  list  of  all  rights  to  water  from  any  stream,  and 
without  such  a  list  neither  the  engineer  nor  the  applicant  can  tell  from 
the  records  whether  there  is  unappropriated  water  in  any  stream.  In 
many  cases  it  will  of  course  be  a  matter  of  common  knowledge  that  a 
stream  is  or  is  not  fully  appropriated,  and  there  may  be  little  danger 
of  injustice  so  far  as  the  applicant  is  concerned.  The  filing  of  applica- 
tions, however,  provides  a  record  of  the  time  of  initiating  rights,  since 
if  the  work  is  carried  out  in  accordance  with  the  law  and  the  regula- 
tions the  right  dates  from  the  date  of  filing,  and  the  requirement  of  the 
approval  of  an  application  by  the  engineer  before  construction  can 
begin  prevents  the  initiation  of  any  rights  without  a  public  record. 
The  works  provided  for  in  an  application  must  be  completed  witliin 
five  years,  and  the  water  must  be  applied  to  beneficial  use  wdthin  a 
further  period  of  four  years,  but  the  engineer  in  approving  an  applica- 
tion may  require  that  the  work  be  done  in  shorter  periods.  One-fifth 
of  the  work  must  l)e  done  at  the  expiration  of  one-half  of  the  time 
allowed  for  completion  of  works.  Works  having  a  capacity  of  less 
than  25  cubic  feet  per  second  must  be  begun  within  sixty  days  from 
the  approval  of  the  application,  and  the  holder  of  a  permit  for  more 
than  25  cubic  feet  per  second  must  wdthin  sixty  days  of  the  issue  of  the 
permit  file  a  bond,  the  amount  of  which  is  fixed  by  the  engineer,  not 
exceeding  $10,000,  conditioned  upon  faithfully  carrying  to  completion 
the  works  specified  in  the  permit.  There  is  no  inspection  to  determine 
whether  this  has  been  done.  Whether  work  is  begun  in  proper  time 
and  carried  on  with  proper  diligence  will  be  brought  up  only  when 
some  adverse  claim  arises,  when  the  applicant  will  be  required  to 
prove  compliance  with  the  law.  One  such  case  has  arisen  and  is  still 
pending.  The  provision  for  filing  bond  conditioned  on  completion  of 
the  work  was  enacted  in  1905,  and  there  has  been  little  opportunity 
to  observe  its  workings.  Its  natural  result  will  be  to  prevent  filings 
for  the  purpose  of  blocking  some  other  enterprise  or  for  the  purpose 
of  selling  worthless  "rights"  based  only  on  a  permit  from  the  engineer. 
The  requirement  that  duplicate  maps  be  filed  with  the  applica- 
tion will  have  the  same  effect,  since  it  adds  to  the  expense  necessary 
to  securing  a  permit.  If  surveys  must  be  made,  maps  made  in  dupli- 
cate, and  bonds  filed,  the  danger  of  filings  for  an}'  but  legitimate  pur- 
poses will  be  lessened.  Another  provision  having  the  same  tendency 
is  the  filing  fee  of  $1  for  the  first  cubic  foot  per  second  filed  on  and  10 
cents  for  each  additional  cubic  foot  per  second.  While  10  cents  per 
cubic  foot  per  second  is  a  small  fee,  it  is  sufficient  to  retard  the  filing  of 
applications  for  extravagant  amounts  of  water. 
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There  has  ])C'C'U  hut  one  appeal  to  the  courts  from  tlie  rulm<]js  of  the 
eii»;ineer  on  an  ai)phcation,  and  that  was  settled  out  of  court.  If  the 
matter  had  remained  in  the  court,  the  eno:ineer  would  have  jilaced  the 
matter  in  the  hands  of  the  attorney-general.  Most  of  the  aj)plications 
made  have  to  be  returned  to  the  applicants  for  correction,  and  as  a  rule 
they  are  corrected  in  accordance  with  the  suggestions  of  the  engineer 
and  returned.  Many  ap|)licants  employ  attorneys  to  make  out  their 
papers,  but  as  a  rule  these  do  not  meet  the  requirements  any  ])etter 
than  the  others. 

Before  the  expiration  of  the  time  allowed  for  the  completion  of 
works  under  a  permit  the  liolder  must  submit  proof  of  the  completion 
of  the  works  in  accordance  with  the  permit.  At  least  sixty  days 
before  the  expiration  of  the  time  allowed  the  holder  must  send  to  tlie 
engineer  a  notice  that  he  will  be  prepared  to  submit  proof  of  comple- 
tion on  a  stated  day,  and  if  the  w^orks  are  to  carry  more  than  50  cubic 
feet  per  second  an  engineer's  certificate  must  be  submitted  witli  the 
notice  of  proof.  In  practice  the  engineer  notifies  the  holder  of  the 
permit  of  the  time  wdien  his  works  should  be  completed  and  of  the  time 
when  he  should  notif}^  the  engineer  of  his  readiness  to  submit  proof. 
The  notice  to  the  engineer  is  sent  on  blank  forms  provided  by  the 
engineer  and  gives  the  date  when  proof  will  be  submitted,  the  name 
and  post-oflice  address  of  the  holder  of  the  permit,  the  number  of  the 
permit,  the  purpose  for  which  the  water  is  to  be  used,  the  capacity  of 
the  works,  the  area  of  land  for  which  the  water  is  available  for  canals 
carrying  more  than  50  cubic  feet  per  second,  a  certificate  from  an 
engineer  that  the  statements  made  in  the  notice  are  true,  and  the  name 
of  the  newspaper  in  which  the  permit  holder  wishes  notice  of  his  sub- 
mitting of  proof  pu])lished. 

Upon  the  receipt  of  such  a  notice  the  engineer  orders  it  published 
for  a  period  of  four  w^eeks  in  the  newspaper  designated  by  the  holder 
of  the  permit,  the  notice  to  contain  also  the  date  when  proof  will  be 
submitted  to  the  engineer  and  the  place  where  it  will  be  submitted. 
This  publication  is  at  the  expense  of  the  applicant,  and  the  average 
cost  up  to  this  time  has  been  about  $5.  The  engineer  has  printed 
forms  for  these  notices,  for  letters  transmitting  them  to  newspapers, 
and  for  acknowledgment  of  their  receipt  by  the  publishers.  The 
permit  holder  may  submit  affidavits  from  tw^o  engineers  as  to  dimen- 
sions and  grade  of  ditch,  and  the  State  engineer  may  demand  profiles 
and  cross  sections,  and  if  the  works  are  completed  may  order  the 
water  turned  into  them  for  the  purpose  of  measuring  it.  The  holder 
makes  a  sworn  statement  and  submits  depositions  from  two  witnesses; 
the  engineer  examines  the  works  and  makes  a  report  on  their  condi- 
tion. So  far  there  have  been  no  serious  differences  between  the  state- 
ments submitted  and  the  results  of  the  measurements  made  by  the 
engineer.     When  differences  occur  further  examination  is  made  and 
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agreement  is  reached  informally.  There  were  ahoiit  fifty  proofs  to  be 
taken  in  vSei)teml)er,  190."),  and  the  number  is  constantly  increasing. 
Any  party  feeling  aggrieyed  at  the  action  of  the  engineer  may  appeal 
to  the  courts,  but  there  haye  been  no  such  ai)})eals.  Others  than  the 
claimants  haye  paid  yery  little  attention  to  the  su])mission  of  proof. 
If  the  works  haye  been  completed  in  accordance  with  the  permit,  the 
engineer  issues  to  the  permit  holder  a  certificate  of  the  completion  of 
the  works. 

Upon  the  issuing  of  a  certificate  of  com])letion  the  holder  pays  to 
the  engineer  a  fee  of  S5  for  a  canal  haying  a  capacity  of  10  cubic  feet 
})(>r  second  or  less;  for  larger  canals  the  fee  is  at  the  rate  of  30  cents  for 
each  cubic  foot  per  second. 

A  similar  procedure  is  follow^ed  for  making  proof  of  the  application 
of  the  water  to  beneficial  use,  the  cost  of  adyertising  being  about  the 
same.  Maps  are  made  by  representatiyes  of  the  engineer  show^ing  the 
irrigated  land.  There  haye  been  no  contests  or  appeals  in  connection 
with  this.  When  beneficialuse  has  been  proyed  the  engineer  issues  to 
the  party  a  license  which  giyes  the  numbers  of  the  application,  the 
permit,  and  the  certificate  of  completion,  and  further  defines  the 
right,  as  follows: 

Now,  therefore,  by  virtue  of  the  authority  vested  in  me  by  the  laws  of  the  State  of  Idaho, 

I  hereby  grant  and  confirm  to ,  of ,  the  holder  and  owner  of  said  permit  No. 

,  a  perpetual  right,  dating  from ,  to  the  use  of cubic  feet  per  second  of  the 

waters  of ,  in  the  county  of and  State  of  Idaho,  or  so  much  thereof  as  may  be 

necessary  for  the  purposes  hereinbelow  mentioned,  to  be  diverted  at and  conducted 

to  and  upon for  the  purpose  of ,  subject,  however,  to  the  laws  of  the  State 

of  Idaho  applicable  to  a  license  for  the  use  of  the  waters  of  the  State,  and  subject,  also,  to 
the  local  or  community  customs,  rules,  and  regulations  which  have  been  or  may  be  adopted 
from  time  to  time  by  a  majority  of  the  users  from  a  common  source  of  supply,  canal,  or 
lateral  fron^  which  such  water  may  be  taken,  when  such  rules  and  regulations  have  for  their 
object  the  economical  use  of  such  water. 

Up  to  September  5,  1905,  twenty-two  such  licenses  had  been  issued 
coyering  2,413.9  acres,  an  ayerage  of  110  acres  per  license,  showing 
that  they  were  all  for  small  works.  The  law  has  been  in  effect  only  a 
little  more  than  two  years,  and  naturally  only  small  works  haye  been 
completed. 

Where  a  canal  supplies  water  to  others  than  its  owners,  the  license  is 
issued  to  the  owners  rather  than  to  the  landowner.  A  fee  of  %2  for 
each  legal  subdiyision  of  40  acres  or  fraction  thereof  is  charged  for  the 
license  when  the  water  is  used  for  irrigation,  and  a  fee  of  S5  when  the 
water  is  used  for  some  other  ])urpose;  but  when  two  or  more  users, 
whose  lands  join  or  who  take  water  from  a  common  lateral,  join  in 
sul)mitting  proof  the  fee  is  $1  for  each  legal  subdiyision  of  40  acres  or 
fraction  thereof. 
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The  total  foes  for  aequiring  a  right  to  water  from  an  Ichilio  stream 
for  a  liomestead  of  1  (10  acres  are  as  follows: 

Coat  of  securinrt  water  ruihts  in  Idafio. 

I-'iliiitr  fee  witli  application  (8.2  cubic  foot  per  second) $1.  30 

Fee  for  exainininfi  w cks  for  completion 5;  (X) 

Advprtisin<j  date  of  pioviiig  complet ion ^.00 

Fee  for  examining:  land  for  ai)plication  of  water  to  l)ene(icial  use S.  (X) 

Advertising  date  of  pro\  in<r  heneficia!  use 5. 00 

All  of  tliese  fees  go  to  the  general  fund  of  the  State,  as  similar  fees  do 
in  the  other  States.  In  some  States  there  is  a  desire  on  the  part  of  the 
engineers  to  liave  the  fees  retained  in  the  engineers'  otiices,  to  allow  of 
an  extension  of  the  work  done.  This  is  not  considered  very  important 
in  Idaho,  however.  It  is  felt  that  if  the  fees  are  large  the  legislature 
will  make  larger  appropriations  than  otherwise,  and  the  result  will  be 
the  same  as  if  the  fees  were  retained  in  the  ollice. 

DISTRIBUTION  OF  WATER. 

For  tlie  purpose  of  administering  and  controlling  the  public  waters, 
the  State  is  divided  into  three  water  divisions,  and  ft)r  each  of  these 
divisions  there  is  a  water  commissioner  appointed  by  the  governor  and 
confirmed  l)y  the  senate.  The  State  engineer  and  the  three  water  com- 
missioners constitute  the  State  board  of  irrigation.  This  board  makes 
rules  in  regard  to  making  proof  of  completion  of  works  and  the  applica- 
tion of  water  to  beneficial  use,  and  all  needful  rules  for  the  distribution 
of  water.  Each  commissioner  must  reside  in  his  division,  and  has 
immediate  direction  and  control  of  the  water  masters  and  of  the  dis- 
tribution of  the  water  in  his  division,  under  the  general  supervision  of 
the  State  engineer.  The  commissioner  is  also,  when  requested  by  the 
engineer,  to  take  proof  of  completion  of  works  and  of  the  application 
of  water  to  beneficial  use.  The  commissioners  are  to  serve  six  years, 
the  terms  being  so  arranged  that  one  will  be  appointed  every  two 
years.  The  commissioner  of  water  division  No.  3  is  secretary  of  the 
board. 

The  board,  in  addition  to  making  rules  regarding  making  proof  and 
distribution  of  water,  is  to  divide  the  State  into  districts  for  the  dis- 
tribution of  water.  These  districts  are  to  be  created  as  necessity  for 
them  arises,  the  first  ones  being  made  to  embrace  the  streams  whose 
waters  had  already  been  allotted  by  the  courts,  and  others  are  to  be 
created  as  the  streams  are  adjudicated.  Any  company  or  association 
not  selling  or  renting  water  may  have  a  water  master  appointed  by  the 
water  commissioner.  Water  masters  are  appointed  by  the  water  com- 
missioners and  serve  for  one  year,  but  on  adjudicated  streams  where 
the  extreme  points  of  diversion  are  not  more  than  20  miles  apart  the 
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water  users  may  select  a  water  master.  A  community  having  unad- 
judicated  rights  and  using  a  stream  or  ditch  in  common  may  also  elect 
a  water  master  for  their  supply.  Each  water  master  is  required  to 
give  bond  in  the  sum  of  $500,  conditioned  on  the  faithful  performance 
of  his  duties.  He  is  also  responsible  for  the  illegal  acts  of  anj'-  deputies 
he  may  appoint.  The  commissioner  ma}^  remove  an}'  water  master 
for  failure  to  do  his  work,  upon  complaint  made  to  him  in  writing. 

Water  masters  are  required  to  make  reports  to  the  water  commis- 
sioners as  often  as  deemed  necessary  by  the  commissioners.  These 
reports  show:  The  amount  of  water  necessary  to  supply  all  ditches, 
canals,  and  reservoirs  in  the  district;. the  amount  of  water  available  for 
this  purpose,  what  ditches  or  reservoirs  are  at  times  without  sufficient 
water,  and  an  estimate  of  the  probable  supply  for  the  period  before  the 
next  report.  From  these  reports  made  by  the  water  masters  the 
water  commissioner  determines  whether  the  water  is  being  properly 
divided  between  the  districts  receiving  water  from  a  common  supply, 
and  if  not  he  orders  such  change  in  the  distribution  as  will  enforce  pri- 
orities regardless  of  district  lines.  The  reports  of  the  water  masters 
are  kept  on  file  in  the  State  engineer's  office. 

The  water  masters  divide  the  water  within  their  districts  according 
to  the  priorities  of  rights,  under  the  direction  of  the  water  commission- 
ers. Any  person  who  willfully  changes  a  gate  set  by  a  water  commis- 
sioner is  subject  to  a  fine  not  exceeding  $100,  or  to  imprisonment  not 
to  exceed  six  months,  or  both ;  and  the  water  masters  and  their  depu- 
ties have  power  to  make  arrests  for  such  offenses.  They  are  also 
required  to  make  complaint  in  writing  and  under  oath  before  the 
proper  justice  of  the  peace  against  the  person  arrested.  Up  to  the 
present  time  there  have  been  no  arrests  for  interfering  with  gates, 
although  there  has  been  some  friction.  It  has  been  the  policy  of  the 
water  officials  to  get  along  with  as  little  trouble  as  possible  until  the 
water  users  of  the  State  come  to  realize  the  advantages  of  the  enforce- 
ment of  the  law. 

To  aid  in  a  proper  distribution  of  the  water,  all  appropriators  are 
required  to  maintain  head  gates  and  measuring  flumes  in  their  ditcnes. 
Plans  for  these  measuring  devices  are  furnished  by  the  State  engineer. 
If  the  water  users  do  not  put  them  in  after  ten  days'  notice  to  do  so  the 
water  commissioner  is  to  put  them  in,  and  present  his  bill  to  the 
county  commissioners,  who,  in  turn,  present  it  to  the  party  who  has 
failed  to  put  in  the  devices.  If  the  owner  neglects  for  ten  days  to  pay 
the  bill  the  water  commissioner  is  to  shut  off  his  water  until  the  bill  is 
paid.  Litt  Ic  has  ])een  done  under  this  law  thus  far  for  the  same  reason 
that  arrests  are  not  made  for  changing  head  gates.  It  is  not  consid- 
ered desirable  to  make  the  law  ol)noxious  to  the  water  users,  but  rather 
to  create  a  sentiiiuMit  in  favor  of  its  enforcement,  which  is  gradually 
being  accomplished.     It  has  been  suggested  that  the  method  of  col- 
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loctinii:  tlio  cost  of  measuring  dcvicos  by  the  water  commissioner  is 
cumbersome.  The  appropriator  has  first  ten  days  in  which  to  comply 
with  the  or(U^r  of  the  commissioner,  then  tlie  commissioner  puts  in  tlie 
measuring  ck'vice.  It  may  then  be  nearly  three  months  before  tlie  bill 
can  be  presented  to  the  county  commissioners,  as  it  is  to  be  presented 
at  a  regular  meeting  and  these  meetings  occur  but  once  in  three  months. 
After  the  bill  has  been  passed  upon  by  the  county  commissioners  ten 
days  more  are  given  before  anything  is  done,  then  the  water  commis- 
sioner turns  off  the  water  until  the  bill  is  paid.  The  irrigating  season 
will  be  over  l)y  that  time  and  the  turning  oU'  of  the  water  is  no  hardshij). 
There  is  no  provision  for  reimbursing  the  water  commissioner  if  the 
appropriator  still  refuses  to  pay.  Under  this  provision  the  appro- 
})riator  may  continue  to  use  water  for  a  whole  season  after  being 
ordered  to  put  in  a  measuring  device,  before  he  can  be  forced  to  do  any- 
thing. It  would  seem  that  the  provision  for  collecting  the  pay  of 
water  masters  might  well  be  extended  to  the  expense  of  putting  in 
measuring  devices — have  the  county  pay  the  bill  and  tax  the  costs 
against  the  land  served  by  the  ditch. 

COST  OF  ADMINISTRATION. 

The  salary  of  the  State  engineer  is  $2,000  and  is  paid  from  the 
general  fund  of  the  State.  The  appro})riation  for  the  expenses  of 
the  oflice  for  two  years,  1905-1907,  was  $7,500. 

The  salary  of  the  water  commissioners  is  SIO  per  day  for  the  time 
actually  employed,  which  shall  not  exceed  one  hundred  and  eighty 
days  in  any  year.  For  services  as  a  member  of  the  State  board  of 
irrigation  the  commissioner  is  paid  by  the  State,  out  of  the  general 
fund.  The  board  holds  one  meeting  each  year,  which  can  not  exceed 
five  days,  limiting  the  amount  which  the  State  is  to  pay  each  water 
commissioner  to  $50  per  year.  For  services  in  supervising  the  dis- 
tribution of  water  the  commissioner  is  paid  by  the  county  where  the 
service  is  rendered,  from  the  current  expense  fund  of  the  county. 

Water  masters  receive  not  to  exceed  $4  per  day  for  each  day  actually 
employed,  and  assistant  water  masters  not  to  exceed  $3  per  day. 
The  water  master  prepares  a  sworn  statement  of  the  time  put  in  by 
himself  and  his  deputies,  and  the  volume  of  water,  stated  in  cubic 
feet  per  second,  he  has  delivered  to  each  user  each  day,  and  describes 
the  lands  to  which  the  water  was  delivered. "  The  pay  of  the  water 
masters  is  charged  against  the  land  receiving  water  in  the  proportion 
that  the  water  received  by  each  tract  bears  to  the  whole  amount  of 
water  distributed.  The  statement  is  to  show  the  proper  apportion- 
ment of  the  expenses  among  the  users  and  is  to  be  filed  with  the  audi- 
tor and  recorder  of  the  county  or  counties  in  which  the  water  was 
delivered.  The  bill  is  to  be  paid  by  the  county  commissioners  and 
added  to  the  taxes  on  the  land  receiving  the  water.     When  water  is 
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(listributed  to  an  oro;anized  canal  company,  the  cost  of  distribution 
is  taxed  apiinst  tlie  canal,  and  no  canal  is  exempt  from  the  payment 
of  such  taxes.  The  water  commissioner's  reports  are  made  on  res^ular 
blanks  sui)i)lie(l  by  the  State  enj^^ineer's  of  lice.  These  show  in  col- 
umns the  names  of  ditches,  the  priorities,  the  names  of  the  owners, 
the  descriptions  of  the  land,  the  water  delivered  in  ''24-hour  second- 
feet,"  the  cost  per  twenty-four-hour  second-foot,  special  expenses, 
and  the  total  cost.     The  report  is  summarized  in  the  following  form : 

Total  number  of  days  of  water  master,  at  $ —  per  day $ 

Total  number  of  days  of  assistant  water  master,  at  •$—  per  day 

Other  expenses  charged  pro  rata 

Total  cost 

Total  number  of  24-hour-second-feet  delivered 

Cost  per  24-hour-second-foot  delivered 

MISCELLANEOUS  DUTIES  OF  THE  ENGINEER. 

Parties  wishing  to  transfer  the  use  of  water  from  the  land  in  con- 
nection with  which  the  right  was  acquired  to  new  land  may  do  so  if 
others  are  not  injured  by  the  transfer,  on  approval  of  the  transfer  })y 
the  engineer.  He  has  issued  a  circluar  describing  the  procedure,  as 
follows : 

Under  the  regulations  adopted  by  the  board  of  irrigation,  an  applicant  for  a  transfer  of 
water  or  point  of  diversion  must  present  his  petition  and  affidavit  upon  a  form  which  will 
be  furnished  from  this  office,  have  the  same  indorsed  by  two  users  of  water  from  the  same 
stream  who  are  not  interested  in  his  lands  or  water  rights  and  who  are  not  related  to  him 
in  any  way,  and  reported  upon  by  the  water  master  of  his  stream.  He  must  also,  at  his 
own  expense,  publish  a  notice  (form  for  which  will  be  supplied  by  this  office)  for  thirty  days 
in  some  newspaper  published  in  the  county  where  his  point  of  diversion  is  located,  naming 
a  place  and  date  where  objections,  if  any  exist,  may  be  publicly  presented  against  the  grant- 
ing of  such  a  certificate  of  transfer.  Proof  of  publication  of  such  notice  must  be  presented 
l)y  the  applicant  to  the  officer  before  whom  the  hearing  is  had,  at  the  time  and  place  specified 
in  the  notice.  If  no  reasonable  objections  are  offered  why  the  certificate  of  transfer  .should 
not  issue,  and  none  is  known  to  the  officer,  the  water  commissioner  or  his  authorized  agent 
will  certify  his  approval  of  the  application,  which  will  then  be  forwarded  to  the  State 
engineer  for  his  action. 

Accompanying  the  application  for  transfer  tlu^  applicant,  if  not  the  person  or  corporation 
to  whom  the  water  right  was  originally  decreed  or  licensed,  nuist  submit  an  abstract  of  title 
of  his  water  right  and  two  (duplicate)  maps  showing  fully  and  in  detail  the  present  point 
of  diversion,  course  of  ditch  or  ditches,  and  the  lands  irrigated,  and  setting  forth  the  lands 
to  which  he  desires  to  transfer  the  water,  and  any  change  in  point  of  diversion  or  course  of 
ditches  made  necessary  to  eOect  it.  These  maps,  together  witli  tlie  ?1  fee  prescribed  by 
law  for  issuance  of  the  certificate,  must  be  placed  in  the  hands  of  the  water  commissioner 
or  l-.is  agent  before  or  upon  the  day  of  public  hearing,  and  the  applicant  will  also  he  required 
to  pay  and  discharge  all  costs  incurred  in  defending  his  petition  at  such  hearing. 

The  law  allowing  transfers  jirovides  that  ''any  person  owning  land 
to  which  water  has  be(>n  made  ai)purtenant,  either  by  a  decree  of  the 
court  or  under  the  ])rovisions  of  this  act,  may  vohmtarily  abandon 
the  use  of  such  water  in  whole  or  in  part  on  the  land  which  is  receiving 
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the  bcMiofit  of  tho  same,  and  transfer  the  same  to  other  hind."  This 
])rovisi()n  is  not  allo.i^ethor  clear  as  to  what  constitutes  abandonment 
of  "the  use  of  such  water  in  whole  or  in  part-on  the  land  which  is 
receiving  the  same."  The  engineer  has  placed  the  following  inter- 
pretation on  this  clause: 

If  a  user  of  water  has  acquired  the  right  to  a  certain  amount  of  the  water  of  a  stream 
through  a  court  decree  or  license  issued  from  this  oirice  and  l)y  change  of  crops  mo'-e  eco- 
nomical method  of  applying  water  or  otherwise  has  reduced  the  amount  of  water  needed  for 
t!ie  proper  cultivation  of  the  lands  to  which  the  water  was  decreed  or  licensed,  the  laws  are 
not  clear  as  to  whether  or  not  the  State  engineer  would  be  authorized  to  transfer  the  excess 
thus  saved  to  other  lands  or  uses.  Until,  however,  this  matter  is  deteimined  by  the  courts, 
upon  the  advice  of  the  board  of  irrigation,  it  has  been  derided  to  grant  certificates  autlioriz- 
ing  such  transfers,  provided  no  one  would  i)e  injiucd  thereby.  At  the  same  time,  until  this 
point  of  law  is  judicaliy  determined  it  is  not  recommended  that  applications  be  made  for 
such  transfers. 

In  practice,  if  an  application  for  transfer  comes  to  the  engineer 
approved  by  the  commissioner  it  is  approved  by  the  engineer.  Trans- 
fers are  discouraged  by  the  engineer  as  much  as  possible.  Twelve 
applications  only  had  been  received  up  to  September  4,  1905. 

The  engineer  is  chairman  of  the  State  board  of  examining  sur- 
veyors, which  has  charge  of  the  examination  of  surveyors  for  license. 

RECORDS  OF  THE  ENGINEER'S  OFFICE. 

Applications  are  given  numbers  in  the  order  of  their  receipt,  and  a 
record  is  made  in  what  is  called  the  "Starting  book"  showing  the 
name  and  address  of  the  applicant,  the  quantity  of  water  applied  for, 
the  purpose  for  which  the  water  is  to  be  used,  if  for  irrigation  a 
description  of  the  land  to  be  irrigated,  the  location  of  the  point  of 
diversion,  the  date  of  receipt,  the  date  of  return  for  correction,  the 
date  of  return  to  the  office,  the  amount  of  fees  paid,  the  amount  of 
the  bonds  filed,  the  date  of  approval,  and  the  permit  number.  In 
this  book  all  applications  are  filed  in  the  order  of  their  receipt.  There 
is  also  a  name  index,  in  which  the  names  of  applicants  are  kept  in 
alphabetical  order.  This  gives  the  number  of  the  application,  and 
when  a  permit  is  issued  the  number  of  the  permit.  Up  to  the  time 
of  the  approval  of  the  application,  when  it  becomes  a  permit,  all 
correspondence  regarding  it  is  filed  under  the  application  number; 
when  it  has  been  given  a  permit  number  it  is  all  transferred  to  the 
permit  number.  The  permanent  files,  containing  the  maps  and  all 
correspondence  and  other  papers  regarding  rights,  are  kept  under 
the  permit  numbers. 

All  re-ords  of  rights  whether  defined  by  the  courts  or  acquired 
under  the  new  law  are  indexed  by  the  source  of  the  water  supply  and 
by  the  legal  subdivision  of  the  land  irrigated.  There  is  a  card  index 
for  streams,  one  for  springs,  one  for  lakes,  and  a  miscellaneous  one 
which  contains  rights  which  do  not  come  in  any  of  the  other  classes. 
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The  cards  in  the  stream  index  have  on  the  top  Hne  the  name  of  the 
stream  and  the  coimty,  and  in  cohimns  the  names  of  the  holders  of 
the  rights;  for  decreed  rights,  the  volumes  and  pages  where  they  are 
recorded  and  the  quantities  in  cubic  feet  per  second;  for  rights 
acquired  under  the  i)resent  law,  the  numbers  and  quantities  of  the 
applications,  the  numbers  and  quantities  of  the  permits,  the  numbers 
and  quantities  of  the  licenses;  and,  finally,  for  both  classes,  the  month, 
day,  and  year  from  which  each  right  dates.  In  the  land  index  are 
o-mde  cards  showing  the  townships  and  ranges  and  a  card  for  each 
section  in  each  township.  On  the  latter  cards  are  columns  for  the 
descriptions  of  the  lands,  the  names  of  the  owners;  the  volumes  and 
folios  where  the  rights  are  recorded  if  decreed  by  a  court;  the  applica- 
tion numbers,  the  permit  numbers;  the  numbers,  volumes,  and  folios 
where  the  licenses  are  recorded;  the  numbers,  volumes,  and  folios 
where  transfers  are  recorded,  if  there  are  any;  the  volumes  of  the 
rights  in  cubic  feet  per  second,  and  the  dates  of  the  rights.  Many 
of  the  decrees  do  not  describe  the  land  irrigated,  but  in  many  cases 
the  court  records  show  this,  and  the  index  is  being  made  up  from  these 
where  the  decrees  do  not  show  it. 

Licenses  when  issued  are  entered  at  length  on  the  records. 

A  miscellaneous  index  includes  maps  filed  under  the  Carey  Act,  pro- 
ceedings regarding  irrigation  districts,  and  miscellaneous  work  of  the 
engineer's  office. 

UTAH. 

In  the  early  history  of  the  Territory  of  Utah  there  was  a  consider- 
able degree  of  public  control  of  the  use  of  water  for  irrigation,  but  there 
came  a  period  of  indifference  to  this,  due  probably  to  the  settlement  of 
controversies  by  the  church  authorities.  This  had  become  so  marked 
at  the  time  Utah  became  a  State  (1896)  that  efforts  to  secure  thorough 
State  control  of  irrigation  resulted  only  in  the  recognition  of  existing 
rights  to  water.  The  next  year  the  office  of  State  engineer  was  cre- 
ated, but  he  was  given  no  control  of  the  water  supply.  He  was  to 
examine  and  report  on  reservoir  sites  for  the  State  board  of  land 
commissioners,  submit  plans  and  estimates  for  reservoirs,  supervise 
the  construction  of  reservoirs  by  the  State,  and  examine  and  pass  upon 
all  other  irrigation  work  in  which  the  State  had  an  interest.  He  was 
also  to  keep  a  record  of  stream  gaugings,  and  inspect  all  dams  over  10 
feet  high,  and  require  repairs  on  those  considered  unsafe.  However, 
there  was  in  this  no  element  of  State  control. 

In  1901  the  duties  of  the  engineer  were  considerably  enlarged,  and 
the  authority  of  the  State  to  regulate  the  use  of  water  was  recognized. 
Provision  was  made  for  the  distribution  of  water  by  connnissioners 
appointed  by  the  county  commissioners,  and  the  State  engineer  was 
given  supervision  over  these  and  required  to  instruct  them  in  the 
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measuremont  of  water.  With  a  few  exceptions  the  boards  of  county 
commissioners  failed  to  appoint  water  commissioners,  and  this  part  of 
the  law  was  inoperative.  The  making  of  surveys  and  maps  of  streams 
and  irriii^ated  lands  was  also  added  to  his  tluties. 

In  1903  a  complete  S3'stem  of  public  control  was  adopted.  The 
water  of  the  State  was  declared  to  be  the  property  of  the  public,  sub- 
ject to  existing  riglits,  and  the  State  engineer  was  given  "general 
supervision  of  the  waters  of  the  State  and  of  their  measurement, 
apportionment,  and  appropriation."  The  law  provides  in  detail  for 
the  defining  of  existing  rights,  the  acquirement  of  new  rights,  and  the 
distribution  of  water  by  public  oflicials. 

DEFINING  RIGHTS. 

The  law  is  a  composite  of  the  Colorado  and  Wyoming  sj'stems,  pro- 
viding for  adjudication  on  the  initiative  of  the  State  and  with  the  aid 
of  the  State,  as  in  Wyoming,  but  leaving  it  in  the  courts,  as  in  Colo- 
rado. The  State  engineer  is  to  make  complete  hydrographic  surveys 
of  the  stream  to  be  adjudicated,  and  collect  such  other  facts  as  wall,  in 
his  judgment,  aid  in  ascertaining  existing  rights.  When  this  work  is 
completed,  it  is  submitted  to  the  proper  court,  which,  after  hearings, 
renders  a  decree  defining  the  rights  to  water  from  the  stream.  The 
law  provides  that  such  survej's  shall  be  made  on  each  stream  in  the 
State,  beginning  with  those  most  used  for  irrigation.  Only  one  such 
survey  has  been  begun,  but  is  not  yet  completed,  and  the  procedure 
for  determining  rights  has  not,  therefore,  been  tried.  It  is  in  outline 
as  follows: 

Before  beginning  the  survey  of  a  stream  the  engineer  advertises  the 
time  and  place  of  beginning  by  publication  in  a  newspaper  for  fifteen 
days.  On  the  completion  of  the  survey  the  engineer  is  to  file  a  written 
statement  with  the  clerk  of  the  district  court  of  the  county  in  which 
the  stream  is  situated,  and  if  it  is  in  more  than  one  county,  in  the  court 
of  any  one  of  these  counties,  and  that  court  has  exclusive  jurisdiction 
of  the  case.  This  statement  is  to  contain  the  names  and  post-office 
addresses  of  all  parties  using  water  from  the  stream,  so  far  as  they  are 
known  to  the  engineer,  and  such  other  facts  as  he  deems  necessary. 
Within  thirty  days  after  the  filing  of  this  statement  the  clerk  of  the 
court  gives  notice  by  publication,  to  all  parties  claiming  rights  to  water 
from  the  stream,  and  in  writing,  to  all  parties  whose  names  are  included 
in  the  statement  filed  by  the  engineer,  that  within  six  months  from  the 
date  of  first  publication  of  this  notice  they  must  file  written  statements 
setting  forth  their  respective  claims  to  the  use  of  water.  The  clerk  is 
to  send  with  the  notices  blank  forms  for  the  statements  of  claims. 
When  returned  these  are  to  contain  sworn  statements,  showing: 

The  name  and  post-office  address  of  the  person,  corporation,  or  association  making  the 
claim;  the  nature  of  the  use  on  which  the  claim  of  appropriation  is  based,  the  flow  per  sec- 
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ond  of  water  used  and  the  time  during  which  it  has  heen  used  each  year;  the  name  of  the 
stream  or  other  source  from  which  the  water  is  diverted;  the  place  on  such  stream  or  source 
where  the  water  is  diverted,  and  the  nature  of  the  diverting  works;  the  date  when  the  first 
work  ff)r  diverting  the  water  was  hegun,  and  the  nature  of  such  work;  the  dimensions,  grade, 
shape,  iind  nature  of  the  diverting  channel,  as  originally  constructed;  the  date  when  the 
original  diverting  channel  was  completed;  the  date  when  the  water  was  first  used,  the  flow 
per  second,  and  the  time  during  which  the  water  was  used  the  first  year;  the  date  and  nature 
of  each  subsequent  change  made  in  the  original  diverting  channel;  the  flow  per  second  of 
the  water  used  and  the  time  it  was  used  each  year  between  each  of  the  changes  so  made, 
and  the  dimensions,  grade,  shape,  and  nature  of  the  present  diverting  channel;  the  place 
where  and  the  manner  in  which  the  water  was  first  used;  the  nature  of  each  subsequent 
change  in  the  place  or  manner  of  use,  and  the  place  and  manner  of  present  use,  and  such 
other  facts  as  will  clearly  define  the  extent  and  nature  of  the  appropriation  claimed.  If 
the  water  claimed  to  have  been  appropriated  is  used  for  irrigation  the  statement  shall  show, 
in  addition  to  the  above-required  facts,  the  area  of  land  irrigated  the  first  year  and  each 
subsequent  year;  the  total  area  at  present  irrigated,  and  its  location  in  the  section,  town- 
ship, and  range  wherein  it  is  situated;  the  character  of  the  soil  and  the  kind  of  crops  raised 
during  the  first  year  of  use  and  the  first  year  after  each  subsequent  change  of  channel,  and 
during  the  last  year  in  which  the  water  was  applied. 

If  the  water  claimed  to  have  been  appropriated  is  used  for  developing  power,  the  state- 
ment shall  show,  in  addition  to  the  above  required  facts,  the  number,  si7:e,  and  kind  of  water 
wheels  employed;  the  head  under  which  each  wheel  is  operated;  the  extent  of  the  power 
produced,  and  the  purposes  for  which  and  the  places  where  it  is  used,  and  the  point  where 
the  water  is  returned  to  the  natural  stream. 

If  the  water  claimed  to  have  been  appropriated  is  used  for  mining  the  statement  shall 
show,  in  addition  to  the  above-required  facts,  the  name  of  the  mine  and  the  mining  dis- 
trict in  which  it  is  situated,  the  nature  of  the  material  mined,  and  the  place  where  the 
water  is  returned  to  the  natural  channel  of  the  stream. 

Within  six  months  from  the  expiration  of  the  time  for  fiUng  these 
statements  the  State  engineer  is  to  tabulate  the  facts  shown  by  the 
statements,  and  file  a  copy  with  the  clerk  of  the  court  and  with  the 
clerk  of  each  county  in  which  the  stream  lies.  » 

Failure  to  file  such  a  statement  bars  any  party  from  subsequently 
claiming  any  rights,  except  that  parties  receiving  no  notice  but  by 
publication  may  apply  to  the  court  for  permission  to  file  a  statement, 
and  the  court  may  allow  this  within  one  year  from  the  date  of  first 
publication,  if  the  applicant  makes  it  appear  to  the  satisfaction  of  the 
court  that  he  had  no  actual  notice  in  time  to  file  the  statement. 

At  the  expiration  of  the  six  months  allowed  for  filing  statements  the 
court  may  appoint  a  referee  or  referees  to  hear  the  case.  All  papers 
are  turned  over  to  them,  including  maps  made  by  the  State  engineer, 
and  the  engineer  is  to  give  on  request  any  information  he  has  or  copies 
of  any  records  of  his  office. 

Hearings  are  to  be  held  at  convenient  points,  notice  of  the  times  and 
places  to  be  given  by  publication,  and  to  each  claimant  fifteen  days 
before  testimony  is  to  be  taken  on  his  claim,  in  the  same  manner  as 
summons  out  of  a  district  court.  During  all  the  time  of  the  hearings 
the  maps  and  statements  furnished  by  the  engineer  are  to  be  open  to 
inspection.  Any  interested  party  may  contest  the  rights  of  any  other 
person.     Referees  have  power  to  issue  subpoenas  for  \Wtnesses.     All 
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testimony  is  to  be  stenograpliically  r('j)()rl(Ml  and  iilcd  in  the  oflico  of 
the  clerk  of  the  court.  The  expense  of  the  referees  and  stenographer 
is  to  be  met  b}-  the  State. 

The  referee  is  to  prepare  the  decree,  wliich  may  be  modified  by  the 
court.  The  (hH-ree  is  to  set  forth  ''the  name  and  post-oflice  address  of 
the  person,  corporation,  or  association  entitled  to  the  use  of  the  water, 
the  quantity  of  water  in  acre-feet  or  the  How  of  w  ater  in  second-feet  to 
be  used,  the  purpose  for  which  the  water  is  to  be  used,  the  time  during 
which  the  water  is  to  be  used  each  year,  the  name  of  the  stream  or 
other  source  from  which  the  water  is  div(>rte(l,  the  place  on  the  stream 
or  other  source  where  the  water  is  diverted,  the  j)riority  junnber  of 
the  right,  the  date  of  the  right,  and  such  other  matter  as  will  fully  and 
completely  define  the  right  of  said  ])erson,  corporation,  or  association 
to  the  use  of  the  water." 

Appeal  may  be  taken  to  the  .supreme  coin-t  of  the  State,  but  nuist  ])e 
taken  within  six  months.  If  tlie  decree  is  not  appealed  from,  or 
within  thirty  days  after  the  final  decree  in  case  of  appeal,  the  clerk  of 
the  court  is  to  i.ssue  to  each  ])arty  a  certificate  of  his  rights,  which  is  to 
be  recorded  in  the  office  of  the  county  recorder.  A  duplicate  is  to 
be  sent  by  the  clerk  to  the  State  engineer,  and  by  him  file<l  in  his 
office.  This  ^^•ill  provide  a  tlouble  record  of  all  rights — one  in  the  office 
of  the  county  recorder  and  one  in  the  office  of  the  State  engineer. 

As  was  stated,  there  has  been  no  adju(Hcati(m  under  this  law.  But 
a  hydrographic  survey  of  the  Weber  Kiver  system  has  been  begun  by 
the  engineer  preparatory  to  an  adjudication.  The  law  providing  for 
this  is  general  in  its  terms,  re(|uiring  the  engineer  to  make  complete 
hydrographic  surveys  and  "construct  maps  which  shall  exhibit  the 
essential  facts  relating  to  the  supply,  diversion,  and  use  of  the  water. 
*  *  *  He  shall  also  collect  such  other  facts  as  will,  in  his  judgment, 
aid  in  ascertaining  the  existing  rights  to  the  use  of  water  and  in  deter- 
mining the  volume  of  the  surplus  or  unappropriated  water,  if  any,  of 
each  of  such  streams  or  sources."     The  details  are  left  to  the  engineer. 

In  this  case  the  work  is  being  done  on  an  elaborate  scale.  The  first 
step  was  to  make  an  examination  of  each  ditch  to  determine  the  proper 
place  for  putting  in  a  measuring  device,  and  the  size  and  kind  of  device 
best  suited  to  each  ditch.  Detail  drawings  and  bills  of  material  for 
each  structure  were  then  made.  The  device  adopted  is  a  flume  with  a 
removable  trapezoidal  weir  plate.  The  weir  plate  is  removed  during 
high  water  and  replaced  in  low  water.  It  is  also  raised  whenever  it  is 
necessary  to  clear  out  the  sediment  which  has  collected  behind  it. 
The  engineer  and  his  assistants  also  supervised  the  placing  of  the 
flumes,  to  insure  its  being  properly  done.  As  there  are  1,175  ditches 
on  this  river  system,  this  involved  a  great  deal  of  work.  The  engineer 
reports  that  these  devices  have  been  put  in  in  at  least  90  per  cent  of 
the  ditches. 
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After  the  woirs  have  ])een  set  n>a(lings  are  made  at  fr(H|iient  inter- 
vals and  recorded,  so  that  at  the  end  of  a  season  the  records  of  the 
engineer  will  show  liow  nuicli  water  has  been  used  by  each  ditch 
throughout  tjie  season,  when  use  began,  and  when  it  ceased.  These 
records  \\all  give  the  court  full  information  as  to  the  use  of  water  at  the 
present  time. 

The  location  of  canals  and  of  the  land  irrigated  is  ascertained  by 
careful  instrumental  survey,  in  which  distances  are  determined  by 
stadia  and  elevations  by  vertical  angles.  From  these  surveys  three 
sets  of  maps  are  made,  known  as  the  unit  maps,  the  diversion  maps, 
and  the  division  maps.  A  division  map  shows  a  large  section  of  the 
stream  system.  Each  unit  map  represents  a  single  numbered  section 
and  shows  all  diverting  ditches  and  laterals,  the  positions  of  all  measur- 
ing devices,  the  boundaries  of  each  individual  farm,  what  portions  of 
each  farm  are  irrigated,  the  locations  of  orchards,  buildings,  towns, 
"streets,  roads,  and  other  natural  or  cultural  features.  Contours  are 
also  shown.  The  diversion  maps  show  each  ditch  syst em  complet e  and 
give  the  same  data.  On  the  unit  and  ditch  maps  each  farm  is  num- 
bered. This  farm  number  is  recorded  in  a  book  called  the  "Register 
of  rights,"  in  which,  opposite  the  farm  num])er,  is  written  the  name 
of  the  owner  of  the  water  right  for  that  farm.  There  is  space  for 
recording  changes  in  ownership. 

Wliile  making  field  surveys  the  engineer's  assistants  collect  informa- 
tion as  to  the  time  of  construction,  the  first  use  of  water,  and  all  sub- 
sequent   changes.     The    facts   collected    regarding    each    ditch    are 

recorded  in  a  book  called  "  Record  of  diversicm  No. ."     The  book 

contains  blanks  for  the  facts  required  by  law  (see  p.  63),  there  l^eing  a 
blank  for  th/3  ditch  as  originally  constructed  and  one  for  each  subse- 
quent change. 

After  the  surveys  of  a  ditch  are  completed  and  the  information  as  to 
dates  of  original  construction  and  enlargements  have  been  brought 
together,  a  meeting  of  those  interested  is  called,  the  facts  collected  are 
discussed,  and  the  people  come  to  an  agreement  as  to  what  they  will 
claim  for  their  ditch.  The  records  of  diversions  will  be  filed  with  the 
court  when  the  matter  comes  l)efore  it. 

The  surveys  of  the  Weber  have  not  been  coni])lete(l.  The  engineer 
estimates  that  this  survey  will  take  six  years  and  that  the  entire 
expense  will  be  .fSO.OOO.  The  area  irrigated  is  a])])roxinuitely  75,000 
acres,  nuiking  the  expense  slightly  more  than  SI  ])er  acre  for  the  lands 
now  irrigated.  This  is  all  borne  by  the  State.  This  matter  was  fully 
discussed  before  tlie  law  was  ])assed,  and  bankers  and  other  large  tax- 
payers said  they  were  willing  to  bear  their  ]:)art  of  this  expense  for  the 
sake  of  the  general  prosperity  it  woiUd  induce.  When  the  matter 
comes  })efore  the  court  the  fees  of  referees  and  stenographers  are  al^O 
to  be  borne  b}^  the  State. 
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In  cooperat  ion  wi(li  the  Utah  Agricnltnral  Experiment  Station  soil 
surveys  of  the  traet  are  also  bein^  made.  The  estimated  eost  of  tliis 
is  1.25  cents  i)er  acre. 

This  system  is  much  more  elaborate  than  that  adopted  in  anj^  other 
State,  and  it  remains  to  be  seen  whether  it  will  be  maintained  in  Utah. 
The  law  is  general  in  its  terms,  and  it  is  in  the  power  of  the  engineer  to 
simplify  tlie  ])rocedure  if  he  deems  it  advisable.  One  of  the  greatest 
drawbacks  is  the  time  consumed.  If  the  surveys  of  a  single  stream 
are  to  occuj)y  the  time  of  the  engineer  and  his  assistants  six  years,  it 
will  take  a  great  many  years  to  adjudicate  the  rights  to  the  streams  of 
the  State.  This  new  law  did  not  repeal  the  old  law,  under  which  in 
any  water-right  suit  all  parties  claiming  rights  to  the  same  source  may 
be  made  parties  to  the  action.  It  is  quite  likely  that  in  the  years  that 
must  elapse  before  the  rights  throughout  the  State  are  defined  under 
the  new  law  many  will  be  defined  in  the  old  way.  There  is  no  pro- 
vision for  liydrographic  surve3's  in  such  cases  nor  for  the  issuance  of 
certificates  by  the  court  when  a  decree  is  rendered.  It  would  seem 
that  there  might  well  be  provision  similar  to  that  in  Idaho,  for  the 
court  to  call  on  the  engineer  to  make  surveys  and  measurements,  and 
by  all  means  there  should  be  provision  for  the  issuance  of  certificates 
by  the  court.  The  num])ering  of  these  could  be  left  to  the  engineer 
when  they  are  filed  with  him  for  rect)rd. 

ACQUIREMENT  OF  BIGHTS. 

■  Supervision  of  the  acquirement  of  rights  to  water  was  given  to  the 
State  engineer  in  1903.  Before  that  there  was  provision  for  posting 
and  filing  notices,  but  nothing  more.  The  new  law  provides  that 
rights  may  be  acquired  under  its  provisions  and  not  otherwise.  The 
party  wishing  to  accpiire  a  right  to  water  must  apply  to  the  engineer 
and  receive  a  permit,  and  must,  at  the  expiration  of  the  time  allowed, 
submit  proof  of  completion,  after  which  a  certificate  is  issued  stating 
what  rights  have  been  acquired. 

The  application  must  contain  the  same  information  as  is  required 
from  a  claimant  whose  rights  are  being  adjudicated  (see  p.  63). 
Originally  all  classes  were  made  on  the  same  form,  but  there  was  a 
tendency  for  applicants  to  fill  all  ])lanks,  whether  they  should  be  filled 
or  not,  producing  a  good  deal  of  confusion.  A  form  with  the  blanks 
for  dift'erent  uses  all  on  one  sheet,  but  under  separate  headings  in  large 
type,  was  next  tried,  but  there  was  still  a  tendency  to  fill  all  blanks. 
Now  separate  forms  are  used  for  irrigation,  power,  and  mining  appli- 
cations. In  order  to  get  their  applications  in  proper  shape  and  avoid 
the  loss  of  time  due  to  making  corrections,  many  applicants  come  to 
the  engineer's  office  and  fill  out  their  applications  wnth  the  aid  of  the 
engineer  or  his  assistants.  No  maps  are  required  with  the  applica- 
tions, but  the  place  of  diversion  and  the  place  of  returnhig  the  water 
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to  the  stream  must  be  tied  to  a  government  comer  or  mineral  monu- 
ment if  there  is  one  witliin  6  miles.  When  an  application  is  received, 
it  is  recorded  at  once  if  it  is  accompanied  by  the  proper  fees.  If  the 
fees  are  not  paid,  no  record  is  made,  })ut  the  applicant  is  notified  and 
tlie  a])plication  is  indorsed  as  received  on  the  date  when  the  fees  are 
j)ai(l  and  then  recorded.  It  is  then  examined  to  see  that  it  contains 
the  required  facts.  If  it  does  not,  it  is  sent  back  for  correction  or 
additions.  If  it  is  not  corrected  as  required,  no  further  proceedings 
are  had.  When  the  application  is  in  proper  form,  the  engineer  at  once 
})ublishes  at  the  expense  of  the  applicant  a  notice  of  the  application. 
This  notice  must  be  published  in  a  newspaper  having  general  circula- 
tion in  the  river  sA^stem  referred  to  for  thirty  days.  In  addition  to  the 
description  of  the  proposed  diversion,  the  published  notice  contains 
the  statement  that  ''all  protests  against  the  granting  of  said  applica- 
tion, stating  the  reasons  therefor,  must  be  made  by  affidavit  in  dupli- 
cate and  filed  in  this  office  within  thirty  days  after  the  completion  of 
the  publication  of  this  notice."  The  expense  of  publication  has  been 
from  $7.50  to  $1S,  depending  on  what  paper  it  was  published  in.  A 
good  many  applications  have  been  dropped  at  this  point  because  of 
the  cost  of  advertising. 

Although  protests  should  be  in  the  form  of  affidavits,  informal  pro- 
tests are  sometimes  received  and  recognized  in  case  formal  protest  is 
made  within  a  reasonable  time  and  accompanied  by  the,  proper  fee. 
The  law  passed  in  1903  provided  for  a  hearing  on  a  protested  applica- 
tion, but  when  the  engineer  attempted  to  hold  such  a  hearing  it  was 
])rohibited  by  order  of  the  court,  on  the  ground  that  that  pro\nsion  of 
the  law  was  unconstitutional,  because  it  attempted  to  confer  judicial 
power  on  the  State  engineer,  and  under  this  provision  the  engineer 
claimed  the  power  to  determine  rights  to  water.  The  contention  of 
the  engineer  was  that  the  applicant  had  as  yet  no  right  to  be  deter- 
mined and  that  the  hearing  was  simply  an  inquiry  to  learn  whether 
there  was  water  in  the  source  of  supply  to  which  the  applicant  might 
acquire  a  right.  This  case  was  decided  against  the  engineer  and  that 
provision  of  the  law  has  been  repealed.  Under  present  practice  all 
protests  are  sent  to  the  applicant,  who  has  an  opportunity  to  file 
an  answer  called  a  ''rebuttal  protest,"  and  he  is  requested  to  make 
this  in  the  form  of  an  affidavit.  In  some  cases  the  protestant  has 
l)een  allowed  to  answer  again.  After  these  formal  papers  are  all  in, 
the  engineer  sometimes  talks  the  matter  over  with  the  parties  inform- 
ally before  making  his  decision.  Either  party  may  appeal  to  the 
courts  from  the  decision  of  the  engineer.  As  passed  in  1903,  the  law 
empowered  the  engineer  to  reject  an  application  when  there  is  no 
unappropriated  water  in  the  proposed  source  of  supply  or  when  the 
proposed  use  will  conflict  with  existing  rights  or  threatens  to  prove 
detrimental  to  the  public  interest.     The  engineer  refused  an  applica- 
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tion  wliich  he  (locnunl  del riinontal  lo  tlic  public  interests,  and  the  case 
was  a|)i)('ale(l  to  the  court,  wliere  the  en*j;ineer  was  ovcituUmI.  This 
chiuse  of  the  hiw  was  repealed  in  1905,  but  it  is  still  the  duty  of  the 
engineer  to  reject  applications  "where  there  is  no  unappropriated 
water  in  the  ])roposed  source  of  supply  or  where  the  proposed  use 
will  conflict  with  ])rior  applications  or  with  existing  rights."  This 
follows  the  Nebraska  doctrine  in  making  an  approved  ai)plicatiou 
exclusive,  since  the  law  specifically  nuMitions  conflict  with  ]u-ior  ai)j)li- 
cations  as  cause  for  rejection.  The  engineer  is  also  given  authority  to 
inquire  into  the  financial  ability  of  applicants  and  into  tlieir  good 
faith,  but  there  is  no  authority  to  reject  an  apj)lication  on  either  of 
these  grounds,  as  the  engineer  is  required  to  ap])rove  all  api)lications 
"made  in  ])roper  form  and  which  are  not  in  conflict  with  jirior  aj)])li- 
cations  or  when  tlie  ))rt)])osed  use  will  not  impair  the  value  of  existing 
rights."' 

In  approving  an  application  the  engineer  fixes  the  time  at  which 
the  work  nuist  be  com|)leted,  not  exceeding  five  years  from  the  date 
of  approval,  but  he  has  authority  to  extend  this  time  later,  for  good 
reasons.  Work  must  be  begun  within  six  months,  l)ut  there  is  no 
provision  for  determining  whether  this  is  done.  In  making  final 
proof  the  applicant  sw^ears  to  this,  however. 

Final  proof  consists  in  statements  by  the  aj)])ropriator  sworn  to 
by  himself  and  two  disinterested  witnesses,  and  a  map,  profile,  and 
drawings  made  on  tracing  linen  showing: 

The  location  with  reference  to  the  United  States  land  surve3s;  tlie  nature  and  extent  of 
the  completed  works;  the  natural  .stream  orother  .source  from  which  and  the  place  where 
the  water  is  diverted;  the  places  and  manner  of  cro.ssing  or  connecting  with  other  works  or 
streams;  the  ground  and  grade  lines,  cross  sections,  and  dimensions  of  the  various  forms  of 
the  diverting  channel;  the  character  of  the  materials  moved  and  u.sed  in  construction;  the 
several  appliances  em.ployed  to  divert,  measure,  and  regulate  the  water;  the  character  of 
all  structures  which  cross,  support,  or  constitute  the  diverting  channel  or  any  part  of  it  and 
such  other  matter  as  will  full}'  aad  correctly  delineate  the  work  done  and  conform  to  the 
general  rules  and  regulations  of  the  State  engineer's  office.  The  map,  profile, and  drawings 
shall  each  he  certified,  under  oath,  by  the  engineer  who  has  made  the  same  and  by  the 
applicant  whose  works  they  represent,  said  certificates  to  be  substantially  of  such  form 
as  the  State  engineer  shall  b}-  general  rule  prescribe.  No  certificates  of  appropriation  shall 
be  issued  i)y  the  State  engineer  before  the  proof  of  appropriation  shall  have  been  made  in 
the  manner  hereinabove  described  and  any  person  who  shall  refuse  or  neglect  to  make  such 
proof  shall  be  guilty  of  a  misdemeanor. 

The  rules  of  the  engineer  require  that  the  maps  shall  be  in  duplicate 
on  tracing  linen,  on  sheets  24  by  30  inches,  on  a  scale  of  400  feet  to 
L- :  "^ch,  and  if  the  whole  can  not  be  shown  on  one  sheet  more  than 
one  xxx.-L ':  be  used.  Profiles  must  show  the  groimd  line  of  the  diverting 
channel  in  India  ink,  grade  line  of  diverting  channel  in  red  ink,  cross 
sections  of  the  various  forms  of  the  channel  and  the  dimensions 
thereof.  Drawings  must  show  the  details  ot  the  diverting  dam; 
details  of  head  gate,  measuring  device,  crossings,  flumes,  trestles, 
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l)ridges,  and  other  structures,  and  the  character  of  materials  to  be 
used  HI  structures.  All  of  these  must  be  certified  to  by  the  engineer 
making  them.  These  maps  and  drawings  were  originally  required 
within  six  months  after  the  approval  of  the  application,  but  the 
engineer  recommended  the  change  to  the  ])resent  plan,  because  of 
the  expense  to  the  a])plicant  and  because  some  changes  as  construc- 
tion proceeds  are  unavoidable,  and  wherever  changes  are  made  the 
maps  and  drawings  made  in  advance  do  not  show  the  completed 
works  correctly,  and  what  is  wanted  is  a  record  of  the  works  as  built. 
There  is  no  provision  for  inspection  of  works  by  the  engineer, 
although  he  sometimes  does  inspect  them.  The  engineer  does  not 
favor  compulsory  examination  l)y  himself  or  an  assistant,  for  the 
reason  that  this  would  entail  an  unwarranted  expense  for  small 
works  in  remote  parts  of  the  State.  This  same  reason  has  been 
urged  against  examination  in  other  States  where  it  is  required. 

Upon  receiving  satisfactory  proof  of  the  completion  of  works  in 
accordance  with  an  approved  a])plication,  the  engineer  issues  to  the 
appropriator  a  certificate  setting  forth  substantially  the  same  facts 
as  the  certificate  issued  by  the  court  after  an  adjudication  (see  p.  65). 
The  certificates  are  issued  in  duplicate,  one  is  filed  in  the  oflRce  of  the 
State  engineer  and  one  delivered  to  the  appropriator,  who  must, 
within  thirty  days,  have  it  recorded  in  the  office  of  the  county  clerk 
of  the  county  in  which  the  diversion  is  made.  Certificates  issued 
by  the  court  are  to  be  in  one  series  marked  "A,"  and  those  issued 
by  the  engineer  in  another  series  marked  "B." 

The  distinctive  feature  of  the  Utah  certificates  is  that  they  define 
the  part  of  each  year  during  which  the  water  may  be  used.  Usually 
applicants  state  the  entire  year  as  the  period  during  which  they  will 
use  the  water,  ])ut  the  engineer  has  refused  to  allow  such  ai:)plications 
unless  it  is  shown  that  the  water  is  to  be  actually  used  throughout 
the  year.  This  limiting  of  rights  to  a  part  of  the  year  has  always 
been  a  part  of  the  Utah  system  of  water  rights,  and  its  absence  in 
other  States  is  coming  to  be  one  of  the  most  serious  defects  in  those 
systems.  Up  to  September,  1905,  seven  certificates  had  been  issued 
by  the  State  engineer. 

The  total  expense  in  fees  of  securing  a  right  under  the  Utah  law  is 
as  follows: 

Fee  for  filing  application ?-.  50 

Fees  for  approving;  and  rccordingconiplctcd  application 2.50 

Advertising "  '"•  '^ 

Fee  for  examining  maps,  etc.,  wit!i  litial  proof 5.  00 

Fee  for  certificate  of  appiopriation. 1-00 

Total ^'00 

a  See  p.  G8. 
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DISTRIBUTION  OF  WATER. 


Officials  to  <listril)uto  water  are  provided  for  l)y  the  law  of  1903, 
but  have  not  l)een  appointed  because  ri<,dits  liave  not  been  defined, 
and  there  is  therefore  no  basis  for  distribution.  A  former  law  pro- 
vided for  the  appointment  of  water  commissioners  by  the  county 
connnissioners,  and  a  few  were  ajipointed.  The  new  law  provides 
that  these  commissioners  shall  serve  until  superseded  by  officials 
appointed  inider  the  new  law. 

The  engineer  is  to  divide  the  State  into  divisions  and  these  into 
districts  from  time  to  time  as  necessity  arises.  For  each  division 
there  is  to  be  a  superintendent  appointed  by  the  engineer  with  the 
consent  of  the  governor,  who  shall  hold  ollicc  during  the  |)leasure  of 
the  engineer.  For  each  district  there  is  to  be  a  supervisor  appointed 
by  the  countv  commissioners  of  the  county  in  which  he  serves,  who 
is  to  hold  office  during  the  pleasure  of  the  county  commissioners. 
The  supervisors  are  to  b(>  imdcr  the  direction  of  the  superintendents, 
who  are,  in  turn,  directly  under  the  supervision  of  the  engineer.  This 
system  brings  the  distribution  of  water  directly  under  the  control  of 
the  State  engineer,  and  any  one  deeming  himself  injured  by  any  act 
of  either  a  superintendent  or  a  supervisor  may  appeal  to  the  engineer. 
The  compensation  of  each  sui)erintendent  is  to  l)e  fixed  by  the  engi- 
neer according  to  the  work  required  of  him;  that  of  the  supervisors  is 
to  be  S3  per  day,  to  be  paid  by  the  county  where  the  work  is  done. 

Interference  with  a  person  legally  a])portioning  water  is  a  misde- 
meanor. Ditch  owners  are  to  maintain  head  gates  and  measuring 
devices.  Plans  are  to  be  approved  by  the  engineer,  and  he  is  to 
furnish  specifications  and  bills  of  materials  if ,  in  his  ()j)inion,  this  will 
encourage  the  putting  in  of  the  structures.  Failure  to  put  in  struc- 
tures within  thirty  days  after  requested  to  do  so  by  the  engineer  is 
a  misdemeanor,  but  no  punishment  is  specified.  The  engineer  has 
not  pushed  this  matter,  preferring  to  get  along  with  current  meter 
measurements  and  the  existing  headworks  until  surveys  for  adjudi- 
cation are  made,  when  the  structures  will  be  put  in. 

MISCELLANEOUS. 

Water  rights  pass  with  the  transfer  of  land  if  no  mention  is  made 
of  the  matter,  but  they  may  be  reserved  or  may  be  transferred  sepa- 
rately. Under  the  law  of  1905  transfers  must  be  reported  to  the 
State  engineer;  and  if  the  place  of  diversion  is  changed,  a  map  showing 
the  change  must  be  filed  with  the  engineer.  Failure  to  make  such 
report  to  the  engineer  is  a  misdemeanor. 

Any  person  wishing  to  build  a  dam  more  than  5  feet  high  in  the 
course  of  a  running  stream,  or  any  dam  to  hold  water  more  than  10 
feet  high,  must  submit  plans,  drawings,  and  specifications  to  the 
engineer  for  his  approval,  and  the  engineer  has  authority  to  keep 
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an  inspector  on  any  dam  diirinir  construction  to  see  that  it  is  built  in 
accordance  with  the  ap})roved  plans  and  specifications  and  may  require 
any  changes  deemed  necessary.  Beginning  construction  before  the 
approval  of  plans  and  specifications  by  the  engineer,  or  proceeding 
with  the  work  in  the  absence  of  the  inspector,  or  failure  to  comply 
with  an}^  requirements  of  the  engineer  is  a  misdemeanor. 

An3'one  living  in  the  vicinity  of  anj^  dam  may  request  the  engineer 
to  examine  it  to  determine  its  safety.  The  engineer  may  require  a 
deposit  to  cover  the  expense  of  examination.  This  is  to  be  returned 
if  the  request  was  justified  by  the  condition  of  the  dam  and  the  expense 
collected  from  the  o\vTier.  There  is  no  provision  for  forcing  the  pay- 
ment if  the  owner  refuses. 

The  engineer  has  authority  to  inspect  any  ditch  or  diverting  works 
and  may  order  any  additions  or  alterations  which  he  considers 
necessary  for  the  security  of  the  works,  the  safety  of  persons,  or 
the  protection  of  property.  Failure  to  comply  with  the  requirements 
of  the  engineer  is  a  misdemeanor. 

FEES. 

The  fees  collected  by  the  State  engineer  are  turned  over  to  the 
State  ti-easurer.     They  are  as  follows: 

For  examining  and  approving  plans  and  specifications  for  any  dam,  $1  for  each  and 
every  foot  in  height  of  the  dam  to  be  built;  and  if  necessary  to  inspect  the  site  where  the 
dam  is  to  be  built,  an  additional  charge  of  $10  per  day  and  expenses  shall  be  made. 

For  inspecting  anv  diverting  works,  by  ref]uest,  $10  per  day  and  expenses. 

For  examining  and  filing  application  to  appropriate  water,  each,  $2.50. 

For  examining  map,  profile,  and  drawings  that  are  part  of  the  proof  of  appropriation,  $5. 

For  approving  and  recording  completed  applications,  $2.50. 

For  issuinz  certificates  of  appropriation,  each,  $1. 

For  examining  and  filing  notices  of  protest,  each,  $2.50. 

For  filing  any  other  paper,  $1. 

For  certified  copy  of  any  paper,  per  folio,  20  cents. 

For  blueprint  copy  of  any  map,  profile,  or  drawing,  per  square  foot,  10  cents. 

For  each  certificate  to  copy  of  paper,  drawing,  or  map,  50  cents;  provided  that  the  pro- 
visions of  section  67  shall  not  apply  to  works  prosecuted  under  the  supervision  of  the 
United  States  Keclamation  Service. 

The  fees  collected  during  the  year  1903-4  were  as  follows: 

Fees  received  1903~Jf. 

For  filing  applications  to  appropriate  water $602.  50 

For  filing  maps,  profiles,  and  drawings 4J5.  00 

For  recording  applications 65.  00 

For  issuing  certificates — >•  00 

For  filing  notices  of  protest 1^2.  50 

For  examining  and  approving  plans,  etc 215.  00 

For  withdrawing  protests 2.  00 

For  filing  notice  of  change  of  diversion 1.  00 

For  certified  copies 29.  60 
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For  malsinE;  l)liicpriiits $32.  90 

For  lilinjj  applications  to  h:  ve  time  extended 15.  00 

For  copying  records 15. 00 

Total 1 ,  («8 .  .50 

RECORDS  OF  ENGINEER'S  OFFICE. 

When  an  application  is  received  it  is  recorded  as  received,  even  if  it 
is  to  be  returned  for  corrections.  All  corrections  are  then  put  on  this 
record  in  red  ink.  The  record  book  is  indexed  by  the  names  of  the 
applicants  and  also  by  names  of  streams,  the  index  showing,  also,  the 
file  numbers  and  the  dates  of  recording;.  There  is  also  a  card  index  of 
names  of  applicants,  the  cards  containing  file  numbers  of  applications 
and  index  nund)ers  of  maps  and  drawings.  Maps  and  drawmgs  are 
numbered  on  the  decimal  system. 

NEVAI^A. 

The  office  of  State  engineer  in  Nevada  was  created  in  1903.  In 
1901  there  was  created  a  State  board  of  irrigation,  composed  of  the 
governor,  the  surveyor-general,  and  the  attorney-general.  In  1905 
the  State  engineer  was  made  a  mend)er  of  this  board  also.  The  first 
duty  assigned  to  the  State  engineer  was  to  define  existing  rights  to 
water  in  the  State  of  Nevada.  To  provide  a  basis  for  this  defining  of 
rights,  all  county  recorders  were  required  to  furnish  the  engineer  with 
copies  of  the  claims  to  water  rights  filed  in  their  respective  counties. 
In  1889  a  law  was  passed  requiring  all  ])arties  having  claims  to  water 
from  the  streams  of  the  State  to  file  their  claims  with  the  coimty 
recorders.  This  law  was  repealed  four  years  later;  but  before  this 
repeal  the  owners  of  most  of  the  existing  rights  had  filed  claims  with 
the  county  recorders,  and  most  of  those  who  have  acquired  rights 
since  that  time  have  done  so.  Since  the  passage  of  the  new  law  all 
but  three  counties  in  the  State  have  supplied  the  engineer  with  copies 
of  the  claims.  These  claims  furnish  the  engineer  with  a  basis  for 
beginning  his  adjudications. 

DEFINING  RIGHTS. 

The  engineer  is  required  to  examine  the  streams  and  the  works 
diverting  water  therefrom,  make  measurements  of  the  streams  unless 
sufficient  measurements  are  already  in  existence,  determine  the  car- 
rying capacity  of  the  ditches  and  canals,  examine  the  irrigated  lands, 
and  make  approximate  measurements  of  these  lands,  and  make  maps 
or  plats  on  a  scale  of  not  less  than  1  inch  to  the  mile,  showing  the 
courses  of  the  streams,  locations  of.  the  ditches,  and  the  legal  subdi- 
visions of  land  which  have  been  irrigated  or  which  are  susceptible  of 
irrigation  from  the  ditches  already  built.     In  practice  the  engineer 
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has  made  no  such  measurements,  except  in  cooperation  with  the 
United  States  Geoloojical  Survey.  The  Survey  is  making  maps  show- 
ing the  location  of  all  ditches  and  all  irrigated  lands,  with  the  names 
of  the  owners,  contour  lines,  and,  more  recently,  farm  buildings. 
Such  maps  have  been  made  for  the  Carson,  Truckee,  and  Walker 
rivers,  and  one  is  now  being  made  for  the  Humboldt  River.  The 
State  is  to  pay  not  to  exceed  one-tenth  of  the  total  cost  of  these  sur- 
veys. Having  these  maps,  the  engineer  traces  new  maps  of  the  tracts 
belonging  to  each  farmer.  These  small  maps  are  taken  to  the  farmers, 
and  the  engineer  goes  over  the  ground  to  assure  the  farmer  that  the 
map  is  correct  and  get  his  signature  to  it  as  correct.  When  the  maps 
have  been  signed  in  this  way,  the  areas  of  irrigated  land  are  measured 
with  a  planimeter.  After  these  measurements  are  made,  the  farmer  is 
again  visited  and  testimony  is  taken  as  to  when  each  piece  of  land  was 
first  irrigated.  These  statements  are  then  compared  with  the  claims 
previously  filed,  and  if  there  is  a  disagreement  the  matter  is  gone  over 
with  the  owner  and  with  his  neighbors  and  an  attempt  is  made  to 
explain  the  difference  and  make  the  new  claim  correct.  Dates  of  all 
extensions  and  enlargements  of  ditches  are  secured  in  the  same  wa}^ 
All  of  this  taking  of  testimony  is  done  by  personal  visits  to  the  land- 
owners rather  than  in  any  formal  hearing.  As  much  of  the  land  has 
changed  hands  since  it  was  first  irrigated,  the  owners  are  not  always 
conversant  with  the  facts  as  to  early  use  of  water,  and  in  such  cases 
the  older  settlers  who  are  still  residing  in  the  neighborhood,  or  some- 
times those  who  have  moved  away,  are  called  in  to  give  testimony  as 
to  the  facts.  In  some  cases  early  settlers  are  induced  to  return  for 
this  particular  purpose,  and  in  other  cases  their  testimony  is  secured 
by  deposition  or  informal  comnnmications.  The  expense  for  this 
collecting  of  testimony  is  paid  by  the  owTiers  of  the  land. 

All  of  the  material  collected  in  this  way  is  finally  summarized  by  the 
engineer  and  put  in  such  shape  that  it  can  be  sworn  to  as  depositiouB 
in  case  of  contest.  The  compilation  of  the  testimony  made  by  the  engi- 
neer is  printed  in  pamphlet  form,  a  copy  being  sent  to  each  claimant 
and  to  his  attorney,  if  he  has  one,  in  order  that  all  may  have  notice  of 
the  claims  of  others  as  well  as  of  their  own  claims.  Such  a  pamphlet 
was  issued  for  the  Carson  River. 

The  claims  make  no  mention  of  the  quantities  of  water  used,  but 
give  merely  the  acreages  by  legal  subdivisions  and  the  dates  when 
they  were  first  irrigated.  No  contests  arose  in  the  adjudication  of 
the  Carson,  but  in  case  they  had  arisen  each  claimant  would  have 
been  required  to  protect  his  ovra  right.  The  engineer  would  not 
have  been  responsible  for  this.  From  these  claims  the  State  engi- 
neer made  up  his  list  of  rights  on  the  Carson,  the  only  expense  to 
the  claimants  being  the  notary  fees.  Certificates  were  issued  to  the 
(Claimants,  statmg  what  rights  they  were  found  to  have.     The  law 
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requires  that  these  shall  be  recorded  in  the  office  of  the  engineer,  and 
that  Olio  copy  shall  bo  sent  to  the  claimant  and  one  copy  to  the  county 
recorder.  The  law  provides  for  the  jjayniont  of  the  filing  fees  by  the 
State.  Most  of  the  parties  claiming  water  to  the  Carson  had  no 
attorneys,  and  the  entire  expense  for  defining  rights  and  securing 
certificates  was  liuiited  to  the  notary  foes  for  their  sworn  statements. 

The  decisions  of  the  engineer  may  be  appealed  from  to  the  courts 
within  two  years,  but  no  such  appeals  have  been  made  from  the 
Carson  decree,  the  only  one  yet  made.  The  time  for  appeal  has  not 
yet  expired. 

The  rights  to  Walker  River  are  now  being  determined  in  the  same 
way.  In  this  case  it  is  proposed  by  the  engineer  to  })rej)are  findings, 
but  instead  of  issuing  certificates  on  his  own  authority  turn  ov(>r  his 
findings  to  the  court  having  jurisdiction  of  that  stream  and  have  his 
decree  issued  as  a  decree  of  the  court.  There  has  boon  considornble 
doubt  as  to  the  constitutionality  of  the  law  ])roviding  for  the  defining 
of  rights  by  the  engineer,  and  the  course  ])ro])osed  for  Walker  liivor  is 
to  avoid  any  danger  of  having  the  certificates  declared  void  after  they 
have  been  issued  by  the  engineer. 

ACQUIREMENT  OF  BIGHTS. 

Up  to  1905  parties  wishing  to  acquire  rights  to  water  were  required 
to  post  and  file  notices  stating  what  they  claimed,  and  no  further 
action  was  ever  taken  on  these  claims.  In  1905  a  law  was  passed 
requiring  that  parties  wishing  to  appropriate  water  apply  to  the  State 
engineer  for  permission  to  do  so.  These  applications  are  to  give  the 
name  and  post-office  address  of  the  applicants,  the  source  from  which 
the  water  is  to  be  taken,  the  amount  to  be  taken,  the  location  of  the 
proposed  works,  the  time  required  for  their  completion,  including  the 
time  required  for  the  application  of  the  water  to  a  beneficial  use,  and 
if  the  water  is  to  be  used  for  irrigation  a  description  of  the  land  to  be 
irrigated.  These  applications  are  to  be  made  on  forms  furnished  by 
the  engineer  without  cost  to  the  applicant.  He  may  return  any 
application  for  correction,  but  all  applications  if  properly  corrected 
take  priority  in  the  order  of  their  original  receipt  by  the  State  engineer. 
When  properly  filed  with  the  State  engineer,  the  engineer  is  to  publish 
in  some  newspaper  having  a  general  circulation  within  the  boundaries 
of  the  river  system  a  notice  of  the  application,  showing  by  whom 
made,  the  quantity  of  water  sought  to  be  appropriated,  the  stream 
from  which  the  appropriation  is  to  be  made,  and  at  what  point  on  the 
stream,  the  use  for  which  it  is  to  be  appropriated,  and  by  what  means. 
This  notice  is  to  be  published  once  a  week  for  four  weeks.  At  any 
time  within  thirty  days  after  the  completion  of  the  publication  any 
party  interested  may  file  with  the  State  engineer  a  written  protest 
against  the  granting  of  the  application,  stating  the  reasons  therefor. 
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The  engineer  may,  in  his  discretion,  hear  evidence  in  support  of  or 
against  any  application  and  shall  then  take  such  action  thereon  as  he 
deems  ])roper  and  just.  Such  hearings  have  been  decided  against  in 
Utah  as  an  exercise  of  judicial  power  by  the  engineer.     (See  p.  68.) 

If  there  is  \mappro])riated  water  in  the  source  of  supply  and  if  appro- 
priation is  not  detrimental  to  the  public  welfare,  the  engineer  is 
required  to  approve  the  application.  The  present  engineer  interprets 
the  clause  allowing  him  to  reject  an  application  because  detrimental 
to  the  public  welfare  as  giving  him  but  little  power.  He  deems  it  the 
duty  of  the  engineer  to  accept  the  applications  in  the  order  of  their 
receipt  if  there  is  unappropriated  water  and  the  new  appropriation  is 
for  a  lawfid  use.  Anyone  dissatisfied  with  the  action  of  the  engineer 
may  appeal  to  the  courts  within  sixty  days  after  the  decision  of  the 
engineer,  but  until  the  engineer's  decision  is  ovemded  by  the  court 
the  party  is  not  allowed  to  proceed  with  the  construction.  Within 
six  months  after  an  application  is  approved  by  the  engineer  the  appli- 
cant must  file  a  map  on  a  scale  of  not  less  than  2  inches  to  the  mile, 
showing  the  location  of  the  works,  source  of  apj)ro])riation,  and,  if  for 
irrigation,  the  land  to  which  the  water  is  to  be  applied.  On  submis- 
sion to  the  engineer  of  satisfactory  proof  that  works  have  been  built 
in  accordance  with  the  ap])roved  application  and  the  water  applied  to 
the  beneficial  use  intended,  there  is  issued  to  the  applicant  a  certificate 
setting  forth  the  name  of  the  appropriator,  the  date,  source,  purpose, 
and  amount  of  the  appropriation,  and,  if  for  irrigation,  a  description 
of  the  land  to  be  irrigated.  These  certificates  are  to  be  recorded 
within  thirty  days  in  the  county  in  which  the  point  of  diversion  is 
located  and  also  in  the  county  where  the  water  is  to  be  used  in  books 
specially  kept  for  that  purpose,  the  fee  for  this  recording  being  $1,  to 
be  paid  by  the  party  in  whose  favor  the  certificate  is  issued.  Between 
May  1,  1905,  when  this  law  went  into  effect,  and  September  5,  1905, 
twelve  applications  had  been  made,  nearly  all  of  these  being  for  large 
and  important  works.  But  one  of  these  had  been  approved  vSeptember 
1.  The  others  had  not  yet  been  acted  upon.  The  rules  for  submit- 
ting final  proof  have  not  yet  been  formulated,  as  there  is  not  yet  any 
occasion  for  their  use. 

The  usual  expense  for  publishing  the  notice  of  an  application  is  fi-om 
$7.50  to  $10  for  the  four  weeks  required.  After  this  publication,  if  no 
objection  is  made,  the  applications  are  granted. 

DISTRIBUTION  OF  WATER. 

For  the  distribution  of  water  the  State  board  of  irrigation  is  given 
power  to  divide  the  State  into  such  districts  as  are  necessary  and  to 
appoint  water  commissioners  for  these  districts.  The  engineer,  how- 
ever, has  general  su])ervision  of  tlie  distribution.  On  the  (^irson 
liiver,  the  only  one  adjudicated  thus  far,  the  engineer  has  divided  the 
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riirhts  into  ^r(nii)s  ])y  dates.  The  United  wStatos  Gooloirical  Survey 
maintains  «2;auij:in^  stations  on  the  stream,  and  the  enji;ineer  reeeives 
weekly  records  of  the  discharge  of  the  river.  From  these  he  deter- 
mines what  rijjhts  can  be  suppUed  and  distributes  the  water  accord- 
insjlv.  For  instance,  lie  decides  that  the  riirhts  antedatinji;  1S75  can 
be  supplied  at  a  particular  time.  Amonir  the  holders  of  ri<2;hts  prior 
to  that  date  priorities  are  not  recognized,  but  the  water  is  distributed 
to  them  in  the  manner  in  which,  in  the  oi)inion  of  the  engineer,  it  can 
be  made  to  do  the  most  good.  During  the  season  of  1905  an  attempt 
was  made  to  maintain  all  perennial  crops  and  bring  to  maturity  the 
second  cro])  of  alfalfa  throughout  the  valley.  The  engineer  estimates 
that  during  the  season  of  1905  this  method  of  distribution  saved  the 
Carson  \'alley  $200,000  over  a  strict  enforcement  of  priorities.  It 
is  probable  that  any  holder  of  an  early  right  might  have  succeeded  in 
securing  his  full  supj)ly  regardless  t)f  the  suiferings  of  his  neighbors 
had  he  gone  into  court,  but  with  one  exception  no  objection  was  made 
to  the  distribution  made  by  the  engineer.  The  party  objecting 
attacked  a  water  commissioner  and  was  fined  for  resisting  an  oflicer. 
The  water  commissioners  receive  $4  per  day,  which  is  paid  by  the 
county.  It  is  estimated  that  the  county  of  Douglas  will  pay  during 
the  season  of  1905  $600  for  distributing  water  to  about  25,000  acres, 
or  2.4  cents  per  acre. 

MISCELLANEOUS. 

Parties  entitled  to  water  are  retpiired  to  make  application  to  the 
State  engineer  before  any  transfer  may  be  made,  but  in  practice 
farmers  are  allowed  to  use  the  water  to  which  the}"  are  entitled  on 
lands  other  than  those  in  connection  with  which  the  rights  were 
acquired  if  others  are  not  injured  by  the  change.  That  is,  if  a  farmer 
prefers  to  use  his  w^ater  on  new  land  and  let  the  old  land  lie  fallow,  he 
is  allowed  to  do  so.  This  is  done  upon  the  theory  that  the  water 
w^ould  be  used  on  the  old  land  if  the  farmer  w^as  not  allowed  to  use  it 
on  the  neW'  land,  and  it  makes  no  difference  to  the  holders  of  the  other 
rights  what  land  the  water  is  used  on. 

It  wall  be  seen  from  this  description  of  the  work  of  the  engineer  that 
he  has  maintained  a  very  close  personal  relation  with  the  water  users 
and  that  his  work  has  been  very  largely  that  of  a  friend  and  adviser 
rather  than  an  arbitrary  official.  This  system  has  apparently  w-orked 
very  satisfactorily  in  the  limited  field  in  which  it  has  been  tried.  In 
the  nature  of  things  the  engineer  can  not  come  into  such  close  per- 
sonal relations  w^ith  the  people  of  the  w^hole  State  as  the  irrigated  area 
is  enlarged.  It  is  doubtful,  therefore,  whether  the  law  has  thus  far 
had  a  fair  test. 
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MONTANA. 

Wliile  Montana  has  a  State  engineer,  he  has  nothing  to  do  with  the 
control  of  the  water  supply  of  the  State.  The  office  was  created  in 
1903  in  connection  with  the  acceptance  of  the  Carey  Act.  The  State 
has  a  Carey  land  act  board,  composed  of  the  State  engineer,  the  secre- 
tary of  state,  and  the  State  examiner,  the  State  engineer  being  chair- 
man. His  duties  are  to  examine  State  lands  to  determine  their  irriga- 
bility,  examine  and  measure  the  streams  of  the  State,  and  serve  on 
the  State  board  of  health.  In  addition  to  the  above,  all  applications 
to  the  Carey  land  act  board  to  reclaim  land  under  that  law  are  sub- 
mitted to  the  State  engineer,  and  he  is  required  to  examine  the  land 
applied  for  and  determine  the  feasibility  of  its  reclamation.  If  he 
approves  the  project,  he  is  to  cause  the  reservation  to  be  made  and 
notify  the  applicants  of  his  action  in  the  matter.  The  law  further 
provides  that  anyone  wishing  a  reconnaissance  for  a  proposed  Carey 
Act  project  may  apply  to  the  board,  depositing  the  money  to  cover 
the  expense,  and  have  the  examination  made  by  the  State  engineer. 
It  is  further  provided  that  parties  wishing  to  reclaim  land  under  the 
Carey  Act  may  organize  cooperative  associations  for  the  purpose  of 
reclaiming  by  their  own  labor  lands  subject  to  reservation.  For  such 
associations  the  State  engineer  is  required  to  investigate  the  proposed 
project,  and  if  he  finds  it  feasible  he  is  to  prepare  the  maps  and  data 
required  for  having  the  land  segregated  under  the  Carey  Act  and  pre- 
pare the  engineering  plans  necessary  for  the  reclamation  of  the  land 
and  exercise  general  supervision  over  the  carrying  out  of  the  plans. 
No  applications  for  work  under  this  provision  have  been  made. 

The  Carey  land  act  board  succeeded  the  arid  land  grant  commission, 
which  was  created  by  the  original  law  accepting  the  conditions  of  the 
Carey  Act.  The  commission  has  entered  into  contracts  for  the  recla- 
mation and  settlement  of  three  tracts.  Work  under  all  these  was 
incomplete  at  the  time  of  the  creation  of  the  new  board,  and  the  first 
work  of  the  engineer  was  to  examine  into  the  condition  of  these  tliree 
projects.  One  of  them,  at  Billings,  has  been  completed,  examined  by 
the  engineer,  and  approved  by  him.  The  other  two  have  been  exam- 
ined by  him  and  found  in  very  imsatisfactory  condition.  The  board 
is  attempting  to  straighten  out  their  affairs  so  that  work  can  proceed 
and  the  j)rojects  be  carried  out. 

Aside  from  the  examination  of  these  tliree  Carey  Act  projects,  the 
work  of  the  engineer's  office  has  been  confined  almost  exclusively  to 
examining  State  lands  to  determine  their  irrigability.  In  some  in- 
stances the  work  has  included  the  making  of  plans  for  works  to  reclaim 
the  lands,  but  at  present  there  is  no  authority  to  reclaim  any  land. 
The  plans  are  being  made  in  the  hope  that  the  State  will  be  able  by 
showing  the  feasibility  of  plans  to  induce  some  one  to  take  up  the  con- 
struction of  the  works  to  reclaim  the  lands. 
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DEFINING  RIGHTS. 

In  Montana  rights  jirc'  adjudicated  by  the  courts,  on  testimony  of 
interested  ])iirties,  no  in-ovision  being  made  for  hydrograpluc  surveys 
or  for  a  special  form  of  procedure.  Any  interested  party  desiring  an 
adjudication  may  apply  to  the  court  and  make  all  parties  taking  water 
from  the  same  source  parties  to  the  action.  Rights  throughout  the 
State  are  not  very  generally  adjudicated. 

ACQUIREMENT  OF  RIGHTS. 

Any  person  wishing  to  ap])ropriate  water  must  post  a  notice  stating 
what  is  claimed  and  file  a  copy  of  the  claim  with  the  county  clerk  of 
the  county  in  which  diversion  is  to  be  mad(^ stating  the  usual  facts  as 
to  place,  quantity,  use,  etc.,  and  nmst  prosecute  work  with  reasonable 
diligence.  There  is  no  inspection  or  record  to  show  whether  recorded 
])lans  have  been  carried  out,  but  under  a  law  passed  in  1905  anyone 
having  completed  the  construction  of  irrigation  works  may,  after  pub- 
lishing notice,  have  his  ditch  and  the  lands  irrigated  or  proposed  to  be 
irrigated  surveyed  by  a  competent  surveyor,  and  fde  a  sworn  co]\y  of 
the  map  made  from  this  survey  with  the  clerk  and  recorder  of  the 
county.  Such  a  map  is  made  prima  facie  evidence  of  the  facts  shown. 
F.  H.  Ray's  report  to  the  governor  shows  that  in  1902  there  were 
26,646  recorded  claims  to  water  from  Montana  streams,  with  no  rec- 
ords to  show  what  rights  have  been  acquired  under  these  filings. 
Very  manj'  have  been  abandoned,  but  no  one  knows  how  many.  Since 
construction  of  works  and  use  of  water  are  necessary  to  the  acquire- 
ment, of  a  right,  the  records  are  of  no  value,  except  that  where  a  claim- 
ant can  show  a  recorded  claim  his  right  may  be  made  to  date  back  to 
the  time  of  filing.  They  are  thus  a  menace  to  other  rights,  because 
this  adds  another  element  of  uncertainty  as  to  when  a  right  will  be 
held  to  have  been  acquired  when  an  adjudication  takes  place.  Such 
filings  are  being  made  by  practically  all  appropriators  at  present. 

DISTRIBUTION  OF  "WATER. 

There  is  no  provision  in  Montana  for  any  State  participation  in  the 
distribution  of  water.  Where  rights  have  been  adjudicated,  on 
request  of  the  owners  of  at  least  one-fourth  of  the  rights  aifected  by 
the  decree,  the  court  appoints  a  water  commissioner,  whose  duty  it  is 
to  distribute  the  water  decreed.  Parties  not  included  in  a  decree  can 
not  be  interfered  with  by  the  commissioner.  Each  commissioner  is  to 
keep  a  daily  record  of  the  water  delivered  to  each  user,  and  submit  a 
summarized  statement  of  this  to  the  court  appointing  him  at  the  close 
of  the  season,  together  with  the  bill  for  his  services.  The  court  then 
assesses  the  expense  against  the  various  parties  in  proportion  to  the 
quantities  of  water  delivered  to  them  by  the  commissioner.     Under 
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this  law  a  number  of  commissioners  have  been  appointed,  but  more 
than  half  of  the  counties  report  that  no  commissioners  have  been 
appointed.  An  effort  was  made  to  secure  reports  of  commissioners  to 
ascertain  the  cost  of  distributino;  water,  and  a  few  were  received. 
The  commissioner  for  Tcnmile  Creek,  which  supplies  the  city  of  Helena 
and  a  considerable  area  of  farm  land  finished  his  work  in  1905,  on  July 
26,  when  the  stream  became  so  low  that  the  first  right — that  of  the 
city  of  Helena — took  all  the  water.  He  submitted  to  the  court  his 
report  showing  the  quantities  of  water  received  by  each  of  the  thirty- 
two  parties  having  decreed  rights,  with  his  bill  for  $267.85  for  services 
rendered.  The  largest  sum  was  paid  by  the  city  water  company, 
$75.80,  while  the  sum  assessed  against  one  party  was  but  10  cents  for 
the  seas(m,  a  number  payifcg  less  than  $1.  This  is  a  small  stream,  and 
water  was  unusually  low  in  1905,  but  it  illustrates  the  system. 

A  commissioner  was  also  appointed  for  Prickly  Pear  Creek,  in  the 
same  county,  August  2,  1903,  the  decree  defining  the  rights  to  that 
stream  being  issued  at  that  time.  He  is  to  receive,  according  to  the 
order  of  the  court,  $100  per  month.     His  report  was  not  secured. 

The  following  table  shows  the  total  volume  of  water  distributed  by 
seven  other  commissioners  and  the  cost  of  their  services  per  twenty- 
four  hour  inch.  The  commissioners  kept  no  records  of  the  acreages 
served,  and  the  cost  per  acre  can  not  be  given: 

Cofit  of  distributing  water  in  Montana. 


Stream. 

County. 

Water  de- 
livered. 

Cost  per 

24-hour 

inch. 

Deer  Lodge 

do 

24-hour 

inch. 

115,617 

283,621 

16,330 

5,492 

14,301 

1,393 

277,322 

Cents. 
0.19 

Race  Tnick  Creek 

.11 

Mill  Creek  

.66 

do 

1.31 

Fred  Burr 

do 

.72 

Mill  Creek  No.  2                  

do   ... 

2.75 

Burnt  Fork  Creek 

.do 

.18 

Any  intetested  party  dissatisfied  with  the  action  of  a  water  commis- 
sioner may  file  a  complaint  with  the  court  and  have  a  hearing.  No 
records  of  such  complaints  were  found. 

The  provisions  of  this  law  have  been  extended  to  the  distribution  of 
water  under  ditches.  On  ap])lication  by  owners  of  51  per  cent  of 
rights  the  court  is  to  appoint  a  commissioner  for  a  ditch.  No  records 
of  such  appointments  were  found. 

NORTH  DAKOTA. 

In  1905  North  Dakota  adopted  a  code  of  water  laws  providing  for 
the  adjudication  of  existing  rights  and  the  complete  public  control  of 
the  water  supply  in  the  future.     The  office  of  State  engineer  is  created, 
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and  the  engineer  is  given  "general  supervision  of  the  waters  of  the 
State  and  of  the  measurement  and  apj)roj)riation  tliereof." 

The  previous  huv  of  North  Dakota  ])rovided  for  posting  and  tiling 
notices,  as  did  the  laws  of  other  States,  and  the  State  engineer  has 
secured  from  the  county  ofTicers  copies  of  all  such  notices.  The 
records  show  nothing  as  to  what  was  done  under  these  notices,  but  the 
engineer  has  examined  the  locations  covered  by  a  number  of  them  and 
found  that  nothing  had  been  done  under  those  particular  ones.  The 
early  notices  seem,  therefore,  to  represent  very  few,  if  any,  existing 
rights.  This  is  shown  also  by  the  census  of  1902,  which  gave  the  area 
irrigated  in  North  Dakota  as  about  10,000  acres.  This  includes  con- 
siderable areas  which  are  flooded  b}'  natural  overflow.  The  area 
which  can  be  called  irrigated  is  nuich  smaller.  The  present  law, 
therefore,  goes  into  effect  with  very  few  undefmed  rights  to  stand  in 
the  way  of  the  engineer  in  assuming  control  of  the  waters  of  the  State. 
The  engineer  is  empowered  to  make  all  necessary  general  rules  and 
regulations  to  carry  into  effect  the  duties  devolving  upon  his  ollice. 

DEFINING  RIGHTS. 

The  engineer  is  to  make  hydrographic  surveys  of  the  streams  of  the 
State,  begimiing  with  those  most  used  for  irrigation,  ' '  obtaining  and 
recording  all  available  data  for  the  determination,  development,  and 
adjudication  of  the  water  supply  of  the  State."  When  the  survey  of 
any  stream  is  finished,  the  engineer  is  to  deliver  a  copy  of  the  maps 
made  to  the  attorney-general  of  the  State,  together  with  all  data  nec- 
essary to  the  determination  of  the  rights  to  the  stream.  The  attorney- 
general  is  to  intervene  on  behalf  of  the  State,  if  advised  to  do  so  by 
the  engineer,  and  in  any  suit  brought  hereafter  the  court  is  to  call  on 
the  engineer  to  make  hydrographic  surveys. 

When  a  decree  is  rendered,  two  certified  copies  are  to  be  made,  one  to 
be  filed  in  the  office  of  the  State  engineer  and  one  in  the  office  of  the 
water  commissioner  of  the  division  in  which  the  stream  is  situated. 

The  costs  of  the  hydrographic  surveys  are  to  be  assessed  against  the 
parties  to  the  adjudication,  but  $2,000  is  appropriated  for  advancing 
these  costs.  Tliis  is  to  be  a  permanent  revolving  fund.  No  adjudica- 
tions have  been  begun  and  probably  will  not  be  for  some  time.  A  few 
streams  in  the  northwestern  part  of  the  State  are  beginning  to  be  over- 
appropriated,  and  surveys  and  adjudications  may  be  made  there  in  a 
few  years. 

As  no  adjudications  are  underway,  the  engineer  has  not  determined 
what  he  will  include  in  ''  all  data  necessary  to  the  determination  of  the 
rights." 

31774— No.  168—06 6 
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ACaUIREMENT  OF  RIGHTS. 

Any  person,  association,  or  corporation  wishinc^  to  appropriate 
water  must  make  application  to  the  State  engineer  for  a  permit  to  do 
so,  in  tlie  form  prescribed  by  the  State  engineer,  giving  "  the  data  nec- 
essary for  the  proper  description  and  hmitation  of  the  right  apphed  for, 
as  also  the  amount  of  water  applied  for  and  the  periods  of  annual  use, 
together  with  such  information,  maps,  field  notes,  plans,  and  specifica- 
tions as  may  be  necessary  to  show  the  method  and  practicability  of  the 
construction  and  the  abihty  of  the  applicant  to  complete  the  same." 
The  engineer  may  send  them  back  for  correction  and  further  informa- 
tion. The  applicant  must  publish  notice  of  his  application,  giving  the 
essential  facts  as  to  the  proposed  appropriation,  and  submit  proof  of 
publication.  Upon  receipt  of  proof  of  publication,  the  engineer  is  to 
determine  from  the  testimony  of  the  interested  parties,  such  surveys  as 
are  available,  and  the  records  of  his  office,  whether  there  is  unappro- 
priated water  in  the  stream.  If  there  is,  and  the  approval  of  the  appli- 
cation is  not  contrary  to  the  public  interests,  the  engineer  is  to  approve 
it.  Any  applicant  dissatisfied  with  the  action  of  the  engineer  may 
appeal  to  the  district  court  of  the  count}^  in  which  the  proposed  place  of 
diversion  or  storage  is  situated.  The  approved  application  must  state 
the  time  required  to  complete  works,  and  if  after  approval  of  applica- 
tion one-fifth  of  work  is  not  done  in  one-half  of  the  time  allowed,  the 
engineer  may  accept  and  approve  an  application  from  some  one  else 
for  same  water,  and  the  original  applicant  will  thus  lose  his  priority. 
But  the  engineer  may  extend  the  time  allowed  the  original  applicant 
to  such  an  extent  as  construction  has  been  prevented  by  the  operation 
of  law. 

On  the  date  set  for  the  completion  of  the  works  or  sooner,  on  receipt 
of  request  of  the  appropriator,  the  engineer  is  to  cause  the  work  to  be 
inspected.  If  it  is  not  satisfactorily  completed  the  engineer  may 
require  changes,  granting  not  to  exceed  six  months  for  this.  If  it  is 
satisfactorily  completed,  the  engineer  is  to  issue  a  certificate  "setting 
forth  the  actual  capacity  of  the  works,  and  making  such  limitations 
upon  the  right  as  shall  be  warranted  by  the  condition  of  the  works,  but 
in  no  manner  extending  the  rights  described  in  the  permit." 

Upon  the  date  set  for  the  application  of  the  water  to  a  beneficial  use 
the  engineer  is  to  examine  the  works  and  issue  a  license  to  appropriate 
water  to  the  extent  and  under  the  conditions  of  the  actual  application 
thereof  to  a  beneficial  use,  but  in  no  manner  extending  the  rights 
described  in  the  permit.  The  engineer  may  extend  the  time  for  com- 
pleting works  not  to  exceed  three  3'ears,  and  for  applying  water  not  to 
exceed  two  years,  "  but  only  on  account  of  physical  or  engineering  diffi- 
culties which  could  not  have  been  reasonably  anticipated,  or  by  opera- 
tion of  law  beyond  the  power  of  applicant  to  avoid." 
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Only  one  or  two  applications  hnxc  Ixhmi  made  thus  far  and  these 
liavc  j)ass('(l  tlirouuh  only  the  jiroliniinary  sta*j:os.  The  enjj;ineer  has 
propaivcl  blank  forms  of  applications,  proofs  of  publication,  etc.,  but  it 
is  not  expected  that  any  works  will  come  to  the  stage  where  proofs  of 
completion  or  of  the  application  of  water  to  a  beneficial  use  w^ill  be 
sul)mitted  for  some  time,  and  forms  for  such  proofs  and  for  the  license 
have  not  been  prepared. 

DISTRIBUTION  OF  WATER. 

The  State  is  divided  into  four  divisions,  and  for  each  division  the 
o;overnor  may  appoint  a  water  commissioner,  who  is  to  have  supervi- 
sion of  the  distribution  of  the  water  within  his  division  according  to  the 
licenses  issued  by  the  State  engineer  or  the  adjudications  made  by  the 
courts.  No  water  commissioners  have  yet  been  aj^pointed,  as  there 
is  nothing  for  them  to  do.  The  four  water  commissioners  and  the 
State  engineer  constitute  the  board  of  water  commissioners,  w^hich  has 
"general  supervision  of  the  apportionment  of  the  waters  of  the  State." 

Divisions  may  be  divided  into  districts,  as  the  necessity  arises,  and 
water  masters  may  be  appointed  by  the  water  commissioner  on  approval 
by  the  State  engineer.  Water  commissioners  are  to  have  immediate 
charge  of  distribution  of  water  in  their  respective  districts,  and  may 
appoint  assistants.  Water  commissioners  are  to  receive  $10  per  day, 
not  to  exceed  two  hundred  days  in  one  year,  paid  by  the  State. 
Water  masters  are  to  receive  $4  per  day,  to  be  paid  by  the  counties, 
but  collected  by  them  from  the  ditch  owners,  in  proportion  to  the  work 
done  "as  to  each  ditch  and  water  right."  The  engineer  receives  a 
salary  of  $2,500  per  year. 

FEES. 

The  fees  collected  by  tlie  engineer  are  turned  into  the  State  treasury. 
The  fees  allow^ed  are  as  follow's : 

Examining  application  with  maps,  etc.,  $5;  recording  permit,  certificate,  etc.,  $1  for  first 
100  words  and  15  cents  for  each  additional  100  words;  filing  any  other  paper,  $1;  issuing 
certificates  of  constraction  or  license,  $1  each;  making  copy  of  any  document,  1.5  cents  for 
each  100  words;  blueprints,  10  cents  per  square  foot;  copy  of  drawings,  cost  of  making; 
certifying  to  copies,  $1. 

For  examining  and  approving  in  connection  with  water  right  applications,  plans,  and 
specifications  for  any  dam,  not  exceeding  10  feet  in  extreme  height  from  the  foundation, 
$10;  for  a  dam  higher  than  10  feet  and  not  exceeding  30  feet,  ?20;  for  a  dam  higher  than  30 
feet  and  not  exceeding  ,50  feet,  $30;  for  a  dam  higher  than  50  feet,  $50;  or  for  a  canal,  or  other 
water  conduit  of  an  estimated  capacity  exceeding  50  and  not  more  than  100  cubic  feet  per 
second,  $20;  for  an  estimated  capacity  exceeding  100  cubic  feet  per  second,  $30. 

For  inspecting  dam  sites  and  construction  work  when  required  by  law,  or  when  neces- 
sary in  the  judgment  of  the  State  engineer,  $10  per  day  and  actual  and  necessarj^  traveling 
expenses.  The  fees  for  any  inspection  deemed  necessary  by  the  State  engineer  and  not 
paid  on  demand  shall  be  a  lien  on  any  land  or  other  property  of  the  owner  of  the  works,  and 
may  be  recovered  by  the  State  engineer  in  any  court  of  competent  jurisdiction. 

Rating  ditches  or  inspecting  plans  and  specifications  of  works  for  the  diversion,  storage, 
and  carriage  of  water,  at  the  request  of  private  parties,  not  in  connection  with  an  applica- 
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tion  for  ri<;lit  to  iippropriiUc  water,  actual  cost  and  expenses;  and  the  State  engineer  shall 
atlacli  his  approval  to  such  plans  and  specifications  if  found  satisfactory. 

The  work  of  tlie  engineer  thus  far  fias  been  very  largely  one  of  explo- 
ration to  determine  what  development  by  irrigation  is  possible,  and  to 
become  acquainted  with  conditions  throughout  the  State.  lie  is  work- 
ing in  cooperation  with  the  Irrigation  and  Drainage  Investigations 
of  the  United  States  Department  of  Agriculture  in  making  surveys  for 
drainage  works  in  the  Red  River  Valley.  Pie  is  cooperating  with  the 
Forest  Service  of  the  United  States  Department  of  Agriculture  in 
determining  the  relation  of  the  forests  of  the  State  to  the  water  supply 
of  streams;  with  the  Bureau  of  Plant  Industry  in  experimenting  with 
various  kinds  of  willows,  as  protection  to  the  banks  of  streams,  helping 
to  make  their  channels  permanent;  and  with  the  Reclamation  Service 
of  the  Interior  Department,  in  determining  the  feasibility  of  projects 
to  be  undertaken  under  the  provisions  of  the  reclamation  law. 

The  irrigation  law  provides  that  the  engineer  cooperate  with  county 
commissioners  in  the  engineering  work  required  to  lay  out  and  con- 
struct drains.  This  is  being  done  in  cooperation  between  the  Irriga- 
tion and  Drainage  Investigations  of  the  United  States  Department  of 
Agriculture,  the  State  engineer,  and  the  counties  interested. 

The  engineer  is  also  charged  with  fixing  rates  for  the  sale  of  water. 

OREGON. 

The  office  of  the  State  engineer  was  created  in  1905,  but  he  was 
given  little  control  of  the  waters  of  the  State,  his  duties  being  con- 
fined almost  entirely  to  making  hydrographic  and  topographic  sur- 
veys in  the  State.  There  was  appropriated  $2,500  for  hydrographic 
surve^^s  and  $2,500  for  topographic  surveys,  both  contingent  upon 
the  setting  apart  of  equal  sums  for  similar  work  by  the  General  Gov- 
ernment. The  United  States  Geological  Survey  has  supplied  these 
funds,  and  the  State  engineer  is  the  resident  hydrographer  of  the 
Survey.  Gaugings  of  the  various  streams  of  the  State  and  topograpliic 
surveys  of  the  irrigable  lands  are  being  made  under  this  provision. 

DEFINING  BIGHTS. 

Whenever  the  Reclamation  Service  wishes  to  begin  the  building 
of  works  on  any  stream  of  the  State  the  Secretary  of  the  Interior 
may  notify  the  vState  engineer,  and  he  must  then  make  surveys  of  the 
stream  and  the  ditches  taking  water  from  it  and  the  land  irrigated. 
When  these  surveys  are  completed,  the  results  are  to  be  filed  with 
the  attorney-general  of  the  State,  who,  at  the  request  of  the  Secretary 
of  the  Interior,  is  to  bring  suit  on  behalf  of  the  State  for  the  determina- 
tion of  water  rights  on  the  stream.  The  validity  of  this  provision 
has  not  been  tested.  In  view  of  the  fact  that  the  provision  for  the 
beginning  of  adjudications  by  State  officials  has  been  overruled  in 


86 

Idaho  (see  p.  50),  it  is  doubtful  whether  it  will  stand  in  Orejijon. 
There  is  no  claim  that  the  water  belonjjs  to  the  State  on  which  to  base 
the  proceeding. 

Whenever  any  suit  for  the  determination  of  water  rights  is  brought 
and  the  State  is  a  party  to  the  suit,  the  court  may  call  on  the  State 
engineer  to  make  surveys  similar  to  those  referred  to  above.  These 
surveys  are  to  include  complete  hydrographic  surveys  of  the  entire 
stream  system  to  determine  the  amount  of  water  used  by  each  claim- 
ant, the  character  of  the  land  watered,  and  the  duty  of  water  for  each 
tract,  and  the  collection  of  all  data  necessary  for  the  adjudication  of 
the  rights  involved. 

Such  a  suit  has  been  begun  on  the  AValla  Walla  River  at  Pendleton. 
No  provision  is  made  by  law  for  paying  expenses  of  the  surveys  to  be 
made  by  the  State  engineer,  his  interpretati(m  of  the  law  being  that 
the  S2,500  appropriated  for  hydrogra])hic  surveys  can  not  be  used 
for  this  purpose,  but  must  be  devoted  to  general  hydrographic  surveys. 
The  cost  of  surveys  made  in  connection  with  suits  is  to  be  taxed 
against  the  parties,  but  the  parties  in  the  Walla  Walla  suit  have  made 
up  a  fund  to  pay  for  the  surveys.  The  engineer  has  established 
stations  to  obtain  complete  records  of  stream  and  canal  flow,  is  sur- 
veying and  mapi)ing  all  the  ditches  and  irrigated  lands,  showing  on 
his  maps  the  character  of  the  soil  and  character  of  the  crops.  He  is 
required  to  make  an  estimate  of  the  duty  of  water  for  each  tract, 
and  the  surveys  will  contain  the  information  on  which  he  must  base 
his  estimates  of  duty.  The  law  requires  that  the  engineer  shall 
"gather  all  data  necessar}' f or  the  adjudication  of  all  rights  involved." 
This  he  has  interpreted  to  mean  simph"  the  information  which  can 
be  secured  by  the  making  of  surveys,  but  does  not  include  any  tak- 
ing of  testimony  as  to  dates  of  construction  of  works  and  the  use  of 
water. 

The  suit  on  the  Walla  Walla  just  referred  to  is  the  only  one  which 
has  been  brought  to  which  the  State  has  been  made  a  party.  It  will 
be  noticed  that  this  provision  for  surveys  by  the  engineer  applies 
only  to  actions  to  w^hich  the  State  is  a  party.  In  the  Walla  Walla 
case  the  State  is  made  a  party  on  the  following  grounds : 

That  the  State  of  Oregon  owns  lands  on  the  tributaries  of  the  Walla  Walla  Kiver,  holds 
mortgages  on  lands  situated  upon  said  river,  and  claims  and  asserts  an  interest  in  all  sur- 
plus waters  of  said  stream,  and  the  right  to  control  the  same,  during  seasons  of  the  year 
when  there  mav  be  a  surplus  in  said  streams,  which  right  is  asserted  under  and  by  virtue  of 
an  act  of  the  legislative  assembly  of  the  State  of  Oregon,  approved  and  filed  in  the  office 
of  the  secretarv  of  state  February  22,  1905,  and  for  that  reason  is  made  a  defendant  herein. 

There  is  no  provision  for  the  beginning  of  an  adjudication  by  the 
State  on  its  own  motion. 
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ACaUIREMENT  OF  RIGHTS. 

Parties  wishing  to  acquire  rights  to  the  streams  of  Oregon  hereafter 
must  file  copies  of  their  claims  with  the  State  engineer,  but  he  is 
required  simply  to  make  a  record  of  these  filings.  About  fifteen  such 
filmgs  have  been  made  since  the  law  went  into  efi'ect.  Whenever  the 
Reclamation  Service  wishes  to  investigate  the  feasibility  of  using  the 
water  of  any  streams  in  Oregon  it  is  to  file  notice  of  this  fact  with  the 
State  engineer,  after  which  no  adverse  rights  to  water  filed  on  by  the 
Reclamation  Service  can  be  acquired  during  a  period  of  three  years, 
at  the  end  of  which  time  the  Reclamation  Service  must  file  plans  for 
the  use  of  the  water  or  it  is  again  open  to  appropriation.  With  these 
filings,  as  with  those  made  by  private  parties,  the  engineer  has  notliing 
to  do  but  record  them.  The  Reclamation  Service  is  also  to  file  with 
the  engineer  releases  of  water  previously  filed  on  in  case  its  projects 
are  abandoned. 

The  engineer  has  nothing  to  do  with  the  distribution  of  water. 
The  constitution  of  the  State  gives  the  legislature  the  right  to  enact 
laws  providing  for  this,  but  the  legislature  has  as  yet  made  no  provi- 
sion for  it.  It  is  proposed  to  have  the  sheriff  enforce  the  decree  on 
the  Walla  Walla  when  it  is  made.  The  stream,  so  far  as  it  hes  in 
Oregon,  is  entirely  within  Umatilla  County,  and  therefore  no  com- 
plications would  arise  from  having  the  water  distributed  by  the 
sheriff.  The  stream,  however,  flows  into  Washington,  and  compli- 
cations with  the  people  in  the  latter  State  might  arise. 

SOUTH  DAKOTA. 

The  office  of  State  engineer  of  irrigation  was  created  in  South 
Dakota  in  1890.  The  duties  of  the  office  were  to  make  general  inves- 
tigations of  the  artesian  supply  in  the  State  and  confer  with  manu- 
facturers of  well-drilling  machinery  and  transportation  companies, 
with  a  view  to  securing  such  machinery  at  the  least  possible  cost.  A 
later  law  provided  for  the  location  of  artesian  wells  by  the  engineer  on 
application  of  the  residents  of  any  township  and  for  inspection  of  the 
completed  wells  by  the  engineer.  The  office  was  abolished  in  1897 
and  provision  made  for  an  instructor  in  the  State  agricultural  college, 
who  should  perform  the  duties  of  the  engineer  without  expense  to  the 
State. 

The  matter  stood  in  this  wav  until  1905,  when  a  general  law  was 
passed  creating  the  office  of  State  engineer  and  providing  for  the 
adjudication  of  existing  rights,  acquirements  of  new  rights  according 
to  the  Wyoming  system,  and  for  the  distribution  of  water  by  State 
officials.  Water  from  all  sources  not  navigable  is  declared  to  be  the 
property  of  the  public  and  subject  to  appropriation  for  beneficial  use. 
The  engineer  is  to  be  appointed  by  the  governor  and  confirmed  by  the 
senate,  to  hold  office  for  six  years  and  receive  a  salary  of  $2,000  per 
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year.  "TTp  is  to  have  tho  »j;eneral  suj^orvisioii  of  the  waters  of  the 
State  and  of  tlie  ineasureinents  and  ai)i)ropriation  thereof,  inchiding 
the  duties  of  loeating  surveys  and  niakini!;  estimates  of  the  cost  of 
(h-aina,i:;e  canals  and  (Htelies  within  the  State  to  carry  off  the  surplus 
waters  caused  hy  the  overflow  of  rivers,  or  otherwise  preventin<i;  mala- 
rial diseases  ami  damage  to  growing  crops."  However,  no  appropria- 
tion was  made  for  the  carrying  out  of  the  j)rovisions  of  the  law,  and  it 
has  therefore  heen  ino})erative." 

DEFINING  RIGHTS. 

The  State  engineer  is  to  make  hydrographic  surveys  of  each  source 
of  water  supply  in  the  State  and  collect  and  record  all  availahle  data 
for  the  determination,  develoi)ment,  and  adjudication  of  the  water 
supply  of  tile  wState.  I'i)on  the  completion  of  the  hydrographic  survey 
of  any  stream  system  he  is  to  deliver  copies  of  all  data  necessary  for 
determination  of  the  rights  to  the  use  of  the  waters  from  tliat  system 
to  the  attorney-general  of  the  State,  who  shall,  within  sixty  days, 
hring  suit  for  the  determination  of  all  rights  to  the  use  of  the  stream. 
However,  if  suit  has  heen  hegun  hy  j)rivate  parties  he  need  not  hring 
another  action,  but  shall  intervene  in  such  suit  if  notified  hy  the  engi- 
neer to  do  so. 

In  any  suit  for  the  determination  of  water  rights,  all  who  claim 
rights  to  the  same  source  may  he  made  parties,  and  the  court  is  to  call 
upon  the  State  engineer  to  furnish  complete  hydrographic  surveys  and 
obtain  all  data  necessary  to  the  determination  of  the  rights.  The 
costs  of  the  suit,  including  all  work  done  by  the  State  engineer,  are  to 
be  charged  to  the  parties  in  proportion  to  the  amounts  of  water 
allotted  to  them.  For  the  purpose  of  meeting  these  expenses  an 
appropriation  of  $500  was  made,  to  be  returned  to  the  State  treasury 
when  collected  from  the  parties.  Upon  the  completion  of  an  adjudi- 
cation the  clerk  of  the  court  is  to  make  two  certified  copies  of  the 
decree,  one  to  be  filed  in  the  office  of  the  State  engineer  and  the  other 
in  the  office  of  the  water  commissioner  in  the  water  division  in  which 
the  stream  is  situated.  The  decrees  shall  in  every  case  declare  the 
priority,  amount,  purpose,  place  of  use,  and  if  for  irrigation  the  spe- 
cific tracts  of  land  to  which  the  rights  shall  be  appurtenant,  together 
with  such  other  conditions  as  may  be  deemed  necessary  to  define  the 
right  and  its  priority. 

ACQUIREMENT  OF  RIGHTS. 

Any  party  hereafter  wishing  to  acquire  a  right  to  use  water  must 
make  application  to  the  State  engineer  for  a  permit,  giving  all  the  data 
necessary  for  the  proper  description  and  limitations  of  the  rights 

a  Since  this  was  written  an  engineer  has  been  appointed.  He  has  prepared  forms  for 
applications  for  permits,  and  is  making  a  general  reconnaissance  of  the  State. 
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applied  for,  together  with  such  maps,  plans,  and  specifications  as  are 
necessary  to  show  the  method  and  practicability  of  the  construction 
and  the  ability  of  the  applicant  to  complete  the  same.  These  maps, 
plans,  and  specifications  are  to  be  filed  in  duplicate,  one  copy  to  be 
retained  in  the  office  of  State  engineer  and  the  other  returned  to  the 
applicant.  The  applications  may  be  returned  for  corrections  or  addi- 
tions if  defectiye  in  form  or  unsatisfactory  as  to  the  plan.  Notice  of 
application  must  be  pul)lished  at  the  expense  of  the  applicant,  and 
interested  parties  may  be  heard  for  or  against  the  granting  of  the 
application.  The  engineer  may  reject  applications  if  there  is  no 
unappropriated  water  in  the  source  of  supply,  or  if,  in  his  opinion, 
their  approval  would  be  contrary  to  public  interests;  but  any  applicant 
may  appeal  from  this  decision  to  the  court. 

An  approved  application  becomes  a  permit,  and  in  his  approval  the 
engineer  must  state  the  time  within  which  the  construction  shall  be 
completed,  not  exceeding  five  years,  and  the  time  within  which  the 
water  shall  be  applied  to  a  beneficial  use,  not  exceeding  four  years 
after  the  date  of  completion.  One-fifth  of  the  work  must  be  done 
within  half  of  the  time  allowed,  and  in  case  of  failure  the  engineer  may 
issue  other  permits  for  the  same  supply. 

On  or  before  the  date  set  for  completion  the  engineer  is  to  inspect 
the  works  to  determine  their  capacity,  safety,  and  efficiency.  He 
may  require  necessary  changes  and  sliall  not  issue  his  certificate  of 
completion  until  such  changes  are  made.  When  the  works  are  in 
satisfactory  condition,  the  State  engineer  shall  issue  a  certificate  of 
construction,  setting  forth  the  capacity  of  the  works  and  such  limita- 
tions upon  the  right  as  are  warranted  by  the  condition  of  the  works, 
but  in  no  manner  exceeding  the  rights  described  in  the  permit. 

On  or  before  the  date  set  for  the  application  of  water  to  a  beneficial 
use  the  engineer  shall  again  inspect  the  works,  and  after  the  inspection 
issue  a  license  to  appropriate  water  to  the  extent  of  the  actual  applica- 
tion thereof  to  a  beneficial  use.  The  inspection  for  the  completion  of 
the  works  and  that  for  the  application  of  water  to  a  beneficial  use  may 
be  made  at  the  same  time  if  the  owner  of  the  permit  wishes  this  to  be 
done.  Any  permit  or  license  to  appropriate  water  may  be  assigned, 
but  no  assignment  is  binding  except  upon  the  parties  thereto  unless  it 
is  filed  in  the  office  of  the  State  engineer. 

DISTRIBUTION  OF  WATER. 

For  the  distribution  of  water  the  State  is  divided  into  three  divi- 
sions, for  each  of  which  there  is  to  be  a  water  commissioner.  These 
commissioners  and  the  State  engineer  form  the  State  board  of  water 
commissioners,  which  is  to  have  general  supervision  of  the  distribution 
of  water.  The  engineer  may  make  rules  governing  distribution,  but 
these  may  be  revised  ])y  the  board  of  water  commissioners.     The 
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divisions  may  he  dividod  into  districts  as  it  becomes  necessary  to  the 
economical  and  satisl'actor\'  division  of  the  water.  Anyone  may 
appeal  from  any  act  or  decision  of  a  water  commissioner  to  the  State 
ent;:ineer,  from  wliom  aj)i)eal  may  be  had  to  the  courts.  Water  com- 
missioners are  to  bo  appointed  by  the  governor  to  serve  six  years, 
subject  to  removal  by  the  "governor,  and  receive  S5  per  day  for  the  time 
actually  enfjaf^^ed  in  official  duties,  but  not  exceedini::  100  days  in  any 
one  year.     This  is  to  })e  j)aid  by  the  State. 

Ditch  owners  are  required  to  put  in  head  gates  and  measuring 
devices  of  designs  a|)pr()ved  by  the  State  engineer  at  })laces  deter- 
mined by  them,  and  in  case  these  structures  are  not  put  in  within 
twenty  days  after  notice  from  the  engineer  the  water  commissioner  is 
to  refuse  to  deliver  water  to  the  ditch.  Taking  water  under  these  cir- 
cumstances is  made  a  misdemeanor.  Interfering  with  any  dam,  head 
gate,  weir,  or  other  structure  or  with  any  person  lawfully  distributing 
water  is  also  a  misdemeanor.  These  acts  are  punishable  })y  fine  of 
not  more  than  $100  nor  less  than  $20,  or  imprisonment  for  not  more 
than  thirty  days,  or  both  fine  and  imprisonment. 

MISCELLANEOUS. 

Water  rights  are  made  appurtenant  to  land,  exccjit  that  when  it 
beoomes  impracticable  or  uneconomical  to  use  the  water  upon  the  land 
in  connection  with  which  the  right  was  acquired  it  may  be  transferred 
Xo  other  land,  provided  this  can  be  done  without  injury  to  other 
rights,  but  this  can  be  done  only  upon  application  to  the  engineer  and 
publication  of  a  notice  of  the  intended  transfer  for  four  weeks  in  a 
newspaper  of  general  circulation  in  the  stream  system  in  which  the 
land  is  located.  Upon  receipt  of  proof  of  publication  the  State  engi- 
neer shall  render  his  decision  regarding  the  transfer,  and  his  decision  is 
final  unless  appealed  from  to  the  court. 

Tlie  State  engineer  may  inspect  any  irrigation  works  which  he 
deems  unsafe  and  order  such  changes  as  may  be  necessary  to  render 
them  safe,  and  must  make  such  inspection  on  the  application  of  any 
party  who  puts  up  the  estimated  cost  of  the  inspection.  He  may  also 
inspect  works  under  construction  and  order  any  changes  necessary 
to  secure  safety.  The  fees  for  such  inspection  are  a  lien  upon  the 
property  of  the  owner,  and  the  use  of  any  works  declared  unsafe  is  a 
misdemeanor. 

The  engineer  is  to  fix  rates  for  carrying  and  delivering  water  where 
canals  supply  water  to  the  lands  of  others  than  the  owners  of  the 
canals. 

Where  natural  channels  are  used  for  conveying  water  the  engineer 
is  to  determine  what  deductions  shall  be  made  for  losses  by  seepage 
and  evaporation. 
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FEES 

The  engineer  is  to  collect  in  advance  and  pay  into  t  he  State  treasury 
the  following  fees : 

For  filing  and  examining  an  application  for  permit  to  appropriate  water,  and  map  of  the 
same  $5.  For  recording  any  permit,  certificate  of  construction,  or  license  issued  or  any  other 
water-ric^ht  instrument,  $1  for  the  first  hundred  words  and  15  cents  for  each  additional  hun- 
dred words  or  fraction  thereof.  For  filing  any  other  paper,  SI.  For  issuing  certificates 
of  construction  or  license  to  appropriate  water,  %\  each.  For  making  copy  of  any  document 
recorded  or  filed  in  his  office,  15  cents  for  each  hundred  words  or  fraction  thereof.  For 
blueprint  copy  of  any  map  or  drawing,  10  cents  per  square  foot  or  fraction  thereof.  For 
other  copies  of  drawings,  actual  cost  of  the  work.  For  certifying  to  such  copies,  $1  for  each 
certificate.  For  examining  and  approving  plans  and  specification  for  any  dam  not  exceed- 
inc  10  feet  in  extreme  height  from  the  foundation,  $10.  For  a  dam  higher  than  10  feet 
and  not  exceeding  30  feet,  $20.  For  a  dam  higher  than  30  feet  and  not  exceeding  50  feet, 
$30.  For  a  dam  higher  than  50  feet,  $.50.  For  inspecting  dam  sites  and  construction  work 
when  required  by  law,  or  when  necessary  in  the  judgment  of  the  State  engineer,  $10  per  day 
and  actual  and  necessary  traveling  expenses.  The  fees  for  any  inspection  deemed  neces- 
sary by  the  State  engineer,  and  not  paid  on  demand,  shall  be  a  lien  on  any  land  or  other 
property  of  the  owner  of  the  works,  and  may  be  recovered  by  the  State  engineer  in  any 
court  of  competent  jurisdiction.  For  such  other  work  as  may  be  required  of  his  oflace,  the 
fees  provided  by  law. 

OKLAHOMA. 

Oklahoma  in  1905  adopted  a  code  of  water  laws  similar  to  those  of 
North  and  South  Dakota.  This  provides  for  the  bringing  of  suits  for 
the  determination  of  water  rights  by  the  attorney-general  of  the  Ter- 
ritory after  hydrographic  surveys  have  been  made  by  the  Territorial 
engineer,  for  the  intervention  of  the  Territory  in  suits  brought  by 
private  parties  to  determine  water  rights,  and  for  the  making  of  hydro- 
graphic  surveys  by  the  Territorial  engineer  upon  the  order  of  any 
court  which  is  adjudicating  water  rights. 

Rights  are  to  be  acquired  by  application  to  the  Territorial  engineer, 
who  has  authority  to  refuse  them  upon  the  ground  of  hostility  to  the 
public  interests  or  an  insufficient  supply. 

The  water  is  to  be  distributed  under  the  supervision  of  the  Terri- 
torial engineer  by  commissioners  appointed  by  the  governor.  The 
law  makes  no  provision  for  the  appointment  of  a  Territorial  engineer 
at  the  present  time,  but  provides  that  until  such  appointment  is  made 
the  secretary  of  the  board  of  agriculture  shall  do  the  work  of  the 
engineer. 

NEW  MEXICO. 

The  office  of  Territorial  engineer  was  created  in  New  Mexico  in 
1905,  but,  as  in  South  Dakota,  no  appropriations  were  made  for  salary 
and  expenses,  and  the  law  has  not  been  put  into  effect.  It  provides 
merely  for  the  adjudication  of  existing  rights,  and  follows  the  Wyom- 
ing system  exactly  (see  p.  20).  The  board  of  control  is  composed  of 
the  Territorial  engineer  and  six  water  commissioners.    The  Territory  is 
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divided  into  six  divisions,  for  each  of  wliifli  tlioro  is  ono  commissioner. 
AVluMi  a  stream  is  to  be  adjudicated  tlie  commissioner  for  the  district 
i  n  whicli  it  is  located  collects  the  testimony  as  to  dates  of  appropriation, 
et  c.  Tlie  Territorial  en<jineer  makes  surveys ;  the  testimony  is  open  to 
inspection;  protests  are  allowed  and  heard,  and  all  the  evidence  col- 
lected, and  the  maps  made  are  submitted  to  the  board  at  the  next 
meeting,  when  the  rij2:hts  are  defined  by  the  board  and  certificates 
issued.  This  law  ])rovi(les  that  all  the  natural  waters  within  the  liuiits 
of  New  Mexico  belong  to  the  public  and  no  person  shall  be  be  denied 
the  right  to  appropriate  said  waters  for  beneficial  use.  This  is  similar 
to  the  provision  of  the  Colorado  constitution,  which  has  been  held  by 
many  to  prohibit  the  State  from  prescribing  the  manner  of  making 
such  appropriations  and  from  giving  the  engineer  or  any  other  official 
authority  to  reject  any  a])j)lication  for  permission  to  aj)proi)riate 
water  on  the  ground  of  there  being  no  unappropriated  water  in  the 
source  of  supply  or  for  any  other  reason.  This  point  has  never  been 
sciuarely  decided  by  the  Colorado  supreme  court,  but  the  opinion 
above  cited  is  very  generally  accepted  in  Colorado.  If  this  view  is 
correct,  rights  must  be  acquired  without  public  supervision  until  this 
provision  of  the  law  is  repealed. 

Parties  washing  to  construct  dams  must  submit  plans  to  the  Terri- 
torial engineer.  For  large  works  he  may  require  excavations  to 
determine  the  character  of  the  foundations  and  may  visit  the  location 
of  such  works  before  giving  his  approval,  and  no  rights  may  be  acquired 
if  such  works  are  built  without  the  approval  of  the  engineer.  He  has 
authority  to  inspect  any  dam  within  the  Territory  of  New  Mexico,  and 
if  he  finds  it  in  an  unsafe  condition  he  may  order  such  repairs  as  he 
deems  necessary.  If  the  owner  refuses  to  make  the  repairs  ordered, 
the  engineer  reports  the  case  to  the  judge  of  the  district  court,  who 
may  order  the  sheriff  to  draw  off  the  water  from  the  dam  and  keep  it 
drawn  off  until  the  repairs  are  made. 

GENEKAI  DISCUSSION. 

As  was  stated  in  the  introduction  to  this  report,  the  primary  purpose 
of  the  creation  of  the  office  of  State  engineer  in  irrigated  States  is  the 
distribution  of  the  water  to  those  entitled  to  its  use.  The  engineers  in 
the  various  States  have  other  duties,  but  these  are  incidental.  A  first 
requisite  for  this  distribution  is  well-defined  rights.  Without  this 
the  engineer  has  no  basis  on  which  to  distribute  water.  Notwith- 
standing this,  the  great  body  of  rights  in  the  United  States  were 
acquired  without  such  supervision  as  would  definitely  limit  and  define 
them.  Because  of  this  fact  the  first  step  in  providing  for  the  distribu- 
tion of  water  has  been  the  provision  of  a  method  for  defining  existing 
rights.  The  second  step  is  a  provision  for  the  acquirement  of  rights 
under  such  public  supervision  as  will  insure  a  complete  list  of  those 
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rights.  The  essential  things  are  that  the  hst  must  be  complete  and 
that  the  rights  must  be  accurately  defined.  In  so  far  as  they  fall  short 
of  this  the  basis  for  distribution  is  faulty.  The  laws  of  the  various 
States  providing  for  the  defining  and  acquiring  of  rights  must  be 
judged  by  this  standard — do  they  provide  for  a  complete  and  accurate 
list  of  all  rights  to  water? 

The  first  laws  looking  to  the  provision  of  a  list  of  rights  were  those 
regarding  the  filing  of  copies  of  notices  of  claims  with  the  county 
officials.  Such  laws  have  been  in  existence  in  practically  all  of  the 
States.  These  have  notoriously  failed  of  their  purpose,  for  the  reason 
that  there  was  no  limitation  on  what  could  be  claimed  and  no  record 
of  what  was  done  by  the  claimant  after  the  claim  was  filed.  It  has 
always  been  a  fundamental  ])rinciple  of  irrigation  law  that  a  right  to 
water  could  be  acquired  only  by  diverting  and  using  the  water.  A 
record  of  claims,  therefore,  has  no  value  as  a  record  of  rights.  Up  to 
the  present  time  no  other  provision  for  securing  a  record  of  rights  as 
they  are  acquired  has  been  made  in  California,  Montana,  and  Wash- 
ington, except  that  in  Montana  a  person  having  completed  irrigation 
works  may  file  with  the  county  a  map  and  statement  showing  what 
has  been  done. 

A  second  step  was  a  provision  for  the  filing  of  claims  with  the  State 
engineer,  as  well  as  with  the  county  officials,  the  purpose  being  to 
have  n  one  place  a  complete  record  of  all  claims  within  the  State. 
This  provision  has  also  failed.  This  is  the  present  system  in  Colorado 
and  Oregon.  Under  these  laws  there  was  no  provision  for  determin- 
ing what  rights  had  been  acquired,  the  rights  remaining  undefined 
until  they  were  brought  before  the  courts  in  suits  between  rival  claim- 
ants to  the  same  source.  In  such  suits  only  the  rights  of  the  parties 
to  the  suits  would  be  defined,  the  complete  defining  of  the  rights  of  all 
parties  on  a  single  stream  under  this  system  requiring  an  infinite 
number  of  suits.  To  prevent  this  most  of  the  States  have  since 
adopted  a  provision  that  in  any  suit  regarding  water  rights  all  persons 
claiming  rights  to  water  from  the  same  source  may  be  made  parties 
to  the  action.  Colorado  has  gone  further  and  provided  a  special  pro- 
cedure to  be  followed  by  the  courts  for  defining  rights.  This  system 
avoids  the  multiplicity  of  suits,  but  it  makes  no  provision  for  a  com- 
plete list  of  rights,  as  no  adjudication  will  take  place  until  conflict  has 
arisen.  While  this  is  a  serious  defect  this  system  has  been  criticised 
more  severely  on  the  ground  of  inaccuracy  in  defining  rights.  This 
has  been  especially  true  of  the  operation  of  the  law  in  Colorado.  In 
that  State  there  is  no  provision  for  expert  advice  as  to  capacity  of 
ditches,  which  is  usually  determined  from  the  testimony  of  the  inter- 
ested parties.  This  has  resulted  in  decrees  confirming  to  claimants 
rights  to  many  times  as  much  water  as  they  had  ever  used  or  their 
ditches  would  carry,  and  these  decrees  have  been  the  source  of  some 
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of  tlio  most  serious  clilliculties  which  have  arisen  in  irrio;atc(l  districts 
in  Colorado. 

As  a  direct  result  of  the  inaccuracy  of  this  Colorado  sj'stcni  of  delin- 
ini>;  rio;hts,  Wyoming  adopted  its  system  under  which  rights  are  deter- 
mined very  largely  by  administrative  officers  on  data  secured  In' 
surveys  and  measurements  made  by  experts,  and  rights  are  limited 
not  by  the  capacities  of  the  works,  but  by  the  needs  of  the  lands 
watered.  In  tliis  way  greater  accuracy  has  been  secured,  1)ut  from 
the  standpoint  of  the  oilicer  charged  with  the  distribution  of  water 
the  greater  advantage  of  the  Wyoming  system  is  that  under  it  it  is 
possible  to  secure  a  complete  list  of  all  existing  rights.  The  board 
of  control  whicli  defines  rights  is  not  compelled  to  wait  until  conilicts 
have  arisen,  but  as  soon  as  its  means  will  permit  may  make  the  meas- 
lU'ements  and  collect  tlie  data  for  determining  the  rights  on  any 
stream  and  make  its  oriler  defining  them.  If  funds  had  been  provided 
it  would  have  been  possible  within  a  very  few  years,  under  the  Wyom- 
ing law,  to  defme  all  the  riglits  within  the  State,  but  funds  luive  been 
limited,  and  after  sixteen  years  there  arc  still  man}'  undefinetl  rights 
in  Wyoming.  This  system  has  been  copied  with  slight  modifications 
In  Nebraska,  Nevada,  and  New  Mexico.  In  Nebraska  and  Nevada 
the  process  was  sim])lifie(l  by  leaving  to  the  board  of  irrigation  the 
j)rocedure  iukUu-  which  rights  are  defined.  In  both  these  States  it 
has  been  left  to  one  man,  the  State  engineer,  to  make  the  surveys,  col- 
lect the  testimony,  and  define  the  rights,  reserving,  in  Nebraska,  the 
riglit  of  appeal  to  the  State  board  and  later  to  the  courts,  and  in 
Nevada  to  the  courts.  In  Nel)raska  this  resulted  in  the  complete 
defining  of  existing  rights  within  a  very  few  years.  The  Nevada  law 
has  been  in  effect  but  three  years,  but  the  determination  of  rights 
there  is  much  more  rapid  than  in  Wyoming. 

In  the  t)ther  States  it  is  ver}'  generally  field  tliat  the  determination 
of  rights  is  a  judicial  matter,  and  can  not  therefore  be  delegated  to  an 
administrative  oflicer.  In  tliose  States  there  lias  been  an  attempt  to 
secure  the  advantages  of  the  Wyoming  sj'stem  and  still  leave  tlie 
matter  in  tlie  courts,  provision  being  made  for  surveys  by  the  State 
engineer  whenever  suits  regarding  water  rights  are  begun.  This  pro- 
vision has  been  adopted  in  Idaho,  where,  however,  it  is  discretionary 
with  the  court  whether-  the  engineer  will  be  called  in,  and  in  Utah, 
Oregon,  North  and  South  Dakota,  and  Oklahoma.  But  these  laws 
are  of  so  recent  date  that  their  efficiency  has  not  been  tested.  For 
the  sake  of  providing  a  complete  list  of  rights  where  their  defining  is 
left  in  the  courts,  the  State  engineer  or  some  subordinate  has  been 
authorized  to  begin  actions  after  maknig  such  surveys  and  measure- 
ments as  are  necessary.  This  provision  has  been  adopted  in  Idaho, 
Utah,  North  and  South  Dakota,  and  Oklahoma.  The  only  State 
where  this  system  has  been  tested  is  Idaho,  where  it  was  declared  void, 
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because  the  official  autliorized  to  bring  action  was  field  not  a  party  in 
interest  and  tlierefore  not  competent  to  bring  an  action  for  the  defining 
of  ri<rhts.  In  Utah  the  engineer  has  be";un  surveys  and  the  collection 
of  data  preparatory  to  beginning  an  action  in  the  court,  but  has  not 
proceeded  far  enough  for  the  law  to  be  ruled  upon  by  the  court.  In  the 
other  States  the  laws  have  not  yet  become  effective.  There  is  a  dif- 
erence  in  detail  in  these  States,  which,  however,  does  not  seem  to 
affect  the  main  question  on  which  the  Idaho  law  was  declared  void. 
In  Utah  the  engineer  is  to  submit  the  data  collected  to  the  clerk  of  the 
court  in  some  one  of  the  counties  in  which  the  stream  lies,  while  in  the 
other  States  the  data  is  to  be  turned  over  to  the  attorney-general,  who 
is  then  to  begin  an  action  in  the  name  of  the  State. 

It  appears,  then,  from  a  study  of  the  operation  of  the  laws  for  defin- 
ing- water  rights  in  the  various  States  that  so  far  the  only  effective 
means  of  securing  a  complete  list  is  to  have  the  work  done  by  an  admin- 
istrative board  or  official,  subject  to  review  by  the  courts.  The 
provision  contained  in  the  newer  laws  for  the  bringing  of  actions  by 
the  attorney-general  in  the  name  of  the  State  may  prove  effective, 
but  it  seems  doubtful  in  view  of  the  decision  against  the  Idaho  law. 

In  the  States  which  have  provided  a  system  for  supervising  the 
acquirement  of  rights  the  necessity  for  adjudicating  existing  rights 
will  in  a  few  years  pass  away,  since  all  new  rights  will  be  defined  as 
they  are  acquired,  and,  naturally,  the  time  will  soon  come  when  all 
rights  acquired  before  the  passage  of  the  laws  providing  for  super- 
vision of  the  acquirement  of  rights  will  have  been  defined.  In  the 
States  where  rights  are  still  acquired  by  appropriation  the  necessity 
for  a  system  of  defining  rights  will  continue  to  exist. 

The  essentials  of  a  system  of  controlling  the  acquirement  of  rights 
are  the  same  as  those  for  defining  rights — accuracy  and  completeness. 
The  system  adopted  for  securing  a  complete  record  are  in  general 
similar  in  the  States  which  have  adopted  any  system.  There  must  be 
an  application  to  the  State  engineer,  stating  the  intentions  of  the 
applicant  and  describing  the  works  to  be  built,  approval  of  this  appli- 
cation by  the  State  engineer,  and  submission  of  proof  of  having  com- 
plied with  the  conditions  of  the  approved  application.  For  complete- 
ness this  is  all  that  is  essential,  and  some  States  stop  with  this. 
Colorado,  for  instance,  requires  the  engineer  to  approve  any  filing 
which  contains  a  clear  statement  of  what  is  claimed,  while  Idaho 
recpiires  the  engineer  to  approve  any  application  which  is  made  in 
proper  form.  Colorado,  however,  has  no  provision  for  inspection  or 
proof  of  completion,  and  its  rcfiuiroment  of  filings  by  those  wishing 
to  appropriate  water  is  of  no  value  from  the  standpoint  of  furnishing 
a  list  of  rights. 

For  accuracy  most  of  the  States  recjuire  an  examination  of  the  plans 
submitted  ^^^tll  the  application  and  surveys  or  examinations  of  the 
completed  works,  and,  in  some  States,  of  the  land  irrigated,  in  order 
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tliat  ri<::lits  may  Ix'  limited  (o  \\w  (luantities  of  water  wliich  liave  l)oen 
put  to  a  boiu'licial  use.  Utah  allows,  instead  of  this  examination, 
sworn  statements  by  the  ap})licant  and  two  disinterested  parties, 
although  the  engineer  may  make  examinations  if  he  deems  it  neces- 
sary. A  compulsory  examination  by  the  engineer  lias  its  drawbacks. 
When  the  works  are  small  or  situated  in  remote  districts  the  expense 
for  examination  is  greater  than  is  justified  by  the  value  of  the  rights. 
It  has,  therefore,  been  recommended  in  some  States  where  examination 
is  required  that  the  engineer  be  allowed  to  accept  sworn  statements 
for  remote  and  unimportant  works,  as  is  done  in  Utah.  North  and 
South  Dakota  and  Oklahoma  accept  certificates  of  competent  engi- 
neers for  small  works. 

The  engineers  in  several  of  the  States  liave  been  given  authority  to 
reject  applications  for  various  causes.  It  should  be  notetl  that  such 
authority  is  not  necessary  for  the  accomplishment  of  the  main  purposes 
of  public  supervision  of  the  accjuirement  of  rights.  Both  accuracy 
and  completeness  can  be  secured  without  this  authority  for  rejection. 
It  must  be  based,  therefore,  on  reasons  of  policy  outside  of  the  main 
purpose  of  the  law.  The  most  common  cause  for  rejection  is  the  fact 
that  there  is  no  unappropriated  water  in  the  source  of  supply.  It  is 
an  apparent  absurdity  to  require  the  engineer  to  approve  an  applica- 
tion for  the  diversion  of  water  from  a  stream  which  contains  no  water 
to  which  a  right  can  be  accpiired.  But  there  is  something  to  be  said 
in  favor  of  appro\nng  application  on  streams  which  are  already  fully 
appropriated.  The  flow  of  a  stream  is  not  fixed,  but  increases  and 
decreases  from  year  to  year,  the  flow  in  the  latter  part  of  the  season 
almost  universally  increasing  as  the  lands  along  its  banks  are  irrigated, 
while  the  water  requirements  of  land  under  irrigation  have  a  tendency 
to  decrease.  The  engineer  is  not,  therefore,  in  a  position  to  state  that 
there  is  at  any  time  no  unappropriated  water  in  a  stream  to  which 
rights  can  be  acquired.  Decrease  in  use  under  existing  rights,  increase 
in  flow  due  to  seepage,  and  occasional  supplies  from  unusually  high 
floods  may  at  any  time  furnish  some  supply  for  a  new  ditch.  The 
Wyoming  practice  in  regard  to  the  rejection  of  applications  upon  this 
ground  seems  to  be  better  than  the  Idaho  practice.  In  Idaho  the 
engineer  approves  all  applications  which  are  in  proper  form,  making 
no  reference  to  the  supply  which  may  be  secured,  while  in  Wyoming 
the  engineer  approves  such  an  application,  but  stamps  across  the  face 
of  it  a  statement  warning  the  applicant  that  the  stream  is  very  largely 
appropriated;  that  there  is  doubt  as  to  his  being  able  to  secure  any 
water,  and  that  he  must  not  interfere  with  existing  rights.  This  sys- 
tem gives  warning  to  the  applicant,  but  at  the  same  time  allows  him 
to  proceed  with  construction  if  he  thinks  the  chance  of  securing  water 
is  great  enough  to  justify  him  in  building  works.  If  the  works  are 
built  he  will  be  in  a  position  to  take  advantage  of  any  supply  which 
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may  become  available  on  account  of  more  economical  use,  return 
seepage,  or  wet  seasons. 

Most  of  the  States  give  the  engineer  authority  to  inquire  into  the 
feasibility  of  the  project  and  the  conformity  of  the  plans  to  correct 
engineering  principles.  This  is  justified  as  a  protection  to  property, 
and  is  a  desirable  exercise  of  public  supervision. 

The  engineers  are  also  given  authority  to  inquire  into  the  financial 
ability  and  good  faith  of  applicants.  With  the  exception  of  Idaho 
none  of  the  States  goes  into  any  detail  on  this  matter.  Idaho  requires 
the  filing  of  a  bond  as  a  guaranty  of  good  faith.  Without  such 
inquiry  by  the  engineer  or  the  filing  of  a  bond  as  required  in  Idaho,  it 
is  possible  for  the  parties  having  no  means  for  carrying  out  works  or 
those  wisliing  merely  to  delay  or  hold  up  some  legitimate  project  to 
file  applications  which  are  purely  speculative,  without  any  intention 
or  ability  to  build  works.  The  protection  of  the  State's  resources 
makes  it  essential  that  there  should  be  some  such  check  upon  specu- 
lative filings.  The  Idaho  irequirements  for  the  filing  of  a  bond  and 
payment  of  a  filing  fee  of  10  cents  for  each  cubic  foot  per  second  after 
the  first  seem  to  be  preferable  to  general  authority  for  the  State  engi- 
neer to  inquire  into  the  financial  abilit}^  and  good  faith  of  the  applicant, 
since  the  exercise  of  this  authority  by  the  engineer  subjects  him 
to  charges  of  favoritism,  and  leads  to  ill  feeling  on  the  part  of  those 
whose  applications  are  rejected. 

Wyoming,  the  pioneer  State  in  providing  for  the  public  supervision 
of  the  acquirement  of  rights,  gives  the  engineer  authority  to  reject 
applications  which  are  contrary  to  public  policy.  This  has  been  fol- 
lowed by  most  of  the  States  which  have  adopted  codes  in  recent  years. 
This  provision  is  so  general  in  its  terms  that  it  may  be  interpreted  to 
mean  much  or  little.  In  Wyoming  charges  of  favoritism  were  made 
against  the  engineer,  and  the  exercise  of  this  authority  has  given  him 
a  great  deal  of  trouble.  The  engineer  of  Nevada  holds  that  this  pro- 
vision gives  him  no  authority  to  reject  applications  which  conform  to 
the  general  rules  of  the  office.  The  Utah  engineer  held  that  this  pro- 
vision gave  him  authority  to  choose  between  possible  uses  and  refused 
an  application  for  a  use  which  in  his  opinion  was  not  the  best  possible 
use  of  the  water.  Appeal  was  taken  to  the  courts,  the  engineer 
was  overruled  in  this  matter,  and  at  the  next  session  of  the  legislature 
the  law  was  repealed.  In  the  other  States  which  have  adopted  this 
provision  the  law  is  not  yet  effective.  It  appears,  therefore,  that  this 
law  is  either  ineffective  or  unpopular  with  both  the  engineers  and  the 
public.  It  seems  very  doubtful  whether  such  discretion  or  such  a 
burden  should  be  put  upon  an  officer,  as  it  leaves  room  for  charges 
of  discrimination  and  appeals  to  the  courts.  It  seems  to  be  better  to 
leave  to  the  legislature  the  determination  of  what  is  good  public  policy, 
making  the  engineer  a  strictly  administrative  officer,  who  is  to  see  that 
these  principles  are  enforced. 
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Rights  may  be  transferred  in  all  of  the  States  witli  tlio  possible 
exception  of  Nebraska.  In  order  that  the  list  of  rights  may  at  all 
times  be  correct,  it  is  necessar}'  that  these  transfers  be  recorded  with 
the  State  engineer.  Correctness  and  accuracy  require  nothing  more 
than  this.  It  is,  howeyer,  a  fundamental  part  of  the  law  of  transfers 
that  they  can  be  made  only  wlien  the  rights  of  others  are  not  injured. 
Originally  there  was  no  pro^^sion  for  determining  in  advance  of  the 
transfer  whetlier  the  rights  of  others  would  ])e  injured  thereby.  The 
usual  procediu'c  was  to  make  the  transfer,  after  which  those  claiming 
to  be  injured  were  compelled  to  bring  action  to  jireyent  it.  This 
placed  the  burden  of  determining  wliother  a  transfer  might  l)emade 
upon  those  who  might  be  injured  rather  than  u])on  those  who  are  to 
receive  the  benefit.  Recognizing  this,  Colorado  requires  that  the 
party  wishing  to  make  a  transfer  apj)ly  to  the  court  haying  jurisdic- 
tion of  the  stream,  and  the  transfer  is  allowetl  only  after  a  hearing 
similar  to  that  held  in  connection  with  defining  rights.  Idaho, 
Nevada,  North  and  South  Dakota,  and  Oklahoma  re({uire  that  appli- 
cation must  be  made  to  the  State  engineer,  who  is  to  hold  liearings, 
after  a  proper  advertisement,  and  determine  in  advance  whether  a 
proposed  transfer  can  be  made  without  injury  to  other  rights.  Wyo- 
ming gives  the  engineer  authority  to  recognize  a  transfer  or  refuse  to 
do  so,  after  which  either  party  may  appeal  to  the  court.  Since  the 
question  whether  the  transfer  of  a  riglit  will  injure  others  is  entirely 
one  of  physical  facts  and  does  not  involve  any  legal  questions,  it 
seems  that  this  matter  is  more  properly  left  with  the  State  engineer, 
who  is  a  liydraulic  engineer,  than  with  the  courts.  The  essential 
requirements  regarding  transfers  are  that  there  shall  be  a  record 
and  that  it  shall  be  determined  in  advance  whether  the  rights  of  others 
will  be  injured. 

Having  a  complete  list  of  all  rights  to  water,  the  officer  charged 
with  its  distribution  needs  also  a  knowledge  of  the  supply  wdth  which 
to  satisf\^  these  rights,  and  all  the  States  having  engineers  provide 
for  the  making  of  stream  gaugings.  It  is  also  essential  that  he  have 
means  of  measuring  accurately  the  quantity  of  water  delivered,  and 
means  of  controlling  this.  Most  of  the  States  have  provided  for  this 
by  requiring  ditch  ow^ners  to  put  in  head  gates  and  measuring  devices 
on  the  request  of  the  water  officials.  Various  means  of  enforcing 
this  provision,  in  case  the  owners  refuse  to  put  in  the  structures, 
have  been  tried,  such  as  having  the  official  put  them  in  and  collect 
the  cost  through  the  county  commissioners  or  by  suit  in  the  court, 
or  having  the  county  commissioners  put  in  the  structures  and  tax 
the  cost  against  the  property  of  the  ditch  owner.  All  such  systems 
have  proved  ineffective,  partly  because  county  commissioners  are 
apt  to  be  in  sympathy  with  the  ditch  owners  and  refuse  to  act,  and 
partly  because  of  the  delay  which  is  unavoidable  where  so  many 
different  agencies  are  required  to  act.  The  only  provision  which  has 
31 774 -No.  168—06 7 
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been  uniformly  eflfective  is  ^ivin":  the  water  officials  power  to  refuse 
to  deliver  water  to  parties  who  do  not  comply  with  their  orders 
within  a  reasonable  time. 

AAliile  the  systems  of  distribution  in  the  various  States  ha\nncr 
public  officials  for  this  purpose  differ  in  detail,  they  are  in  general 
the  same.  The  essential  thing  is  that  the  districts  be  as  nearly 
independent  as  possible,  and  that  all  rights  which  are  in  any  way 
interdependent  come  \\atliin  the  jurisdiction  of  a  single  official. 
Colorado  was  the  first  State  to  provide  for  this,  and  its  system  is  still 
the  model.  The  State  is  di"saded  into  di^^sions  formed  on  drainage 
lines,  each  of  which  is  entirely  independent,  putting  each  stream 
system  under  the  control  of  a  single  division  engineer.  These  are 
subdi^^ded  into  districts  wliich  are  also  formed  on  drainage  lines,  but 
are  not  entirel}^  independent.  Each  of  these  districts  is  served  by  a 
commissioner,  who  is  under  the  general  direction  of  the  division  engi- 
neer. The  methods  of  meeting  the  cost  of  distribution  differ  ■s\4del3^. 
In  some  States  it  is  paid  by  the  counties  and  in  others  assessed  against 
those  using  the  water.  This  does  not  seem  to  be  a  matter  of  great 
importance.  It  may  very  properly  be  assessed  against  the  users  of 
the  water,  since  they  are  the  principal  beneficiaries  of  the  work,  or  it 
may  be  paid  by  the  county  as  a  sort  of  bonus  to  the  industry,  justified 
on  the  ground  of  the  great  public  benefit  derived. 

TABULAR  SUMMARY. 

Public  control  of  water,  1905. 


Defining  of  rights. 

Acquirement  of  rights. 

State  or  Ter- 
ritory. 

Initiation. 

Proof  of  comple- 
tion. 

Distrit>ution. 

Post  and  file  no- 
tice. 
do 

No  provision 

do 

No  pro%'ision. 

do 

Do. 

Colorado 

Idaho 

Courts,  on  appUcation  of 

interested  party. 
Courts— surveys  by  State 

engineer  when  ordered 

by  court. 
Courts 

do 

Application     for 
permit. 

Post  and  file  no- 
tice, 
do  .    . 

.do 

Public  officials. 

Inspection        by 
State  engineer". 

No  provision 

File  maps 

Do. 
Court  officers. 

Courts— all  claimants  par- 
ties; no  surveys. 

Administrative  —  secre- 
tary, board  of  irriga- 
tion. 

Administrative— Stateen- 
gineer. 

Administrative— board  of 
control. 

Courts— surveys  by  State 
engineer. 

Courts— surveys  by  Ter- 
ritorial engineer. 

Courts— surveys  by  State 
engineer  when  ordered 
by  court. 

Courts— surveys  by  State 
engineer. 

No  provision 

Courts— on  applic.it  ion  of 
any  intercstcil  pMrty. 

Administrative— l)oard  of 
control. 

Do. 

Nebraska 

Application     for 
permit. 

do 

Sworn  statement 
and  inspection. 

Rules  not  made... 

No  provision 

Inspection        by 
State  engineer. 

Inspection  by  Ter- 
ritorial engineer. 

No  provision 

Inspection        by 

state  engineer. 
Sworn  statements 

No  provision 

do 

Inspection  by  su- 
perintendent. 

Pul>lic  officials. 
Do. 

New  Mexico  . . . 
North  Dakota. 

File  notice .-. 

Application      for 

permit. 
do 

No  provision. 
Public  officials. 
Do. 

Oregon 

South  Dakota . 
Utah 

Post  and  file  claim. 

.\pplication      for 

permit. 
do 

No  provision. 

Public  officials. 
Do. 

Texas 

Washington... 

Wyoming 

File  notice 

Post  and  file  no- 
tice. 

-Vpplication      for 
permit. 

No  provision. 
Public  officials. 

Do. 

99 

Irriijnl'ion  olTiciaJ't  in  the  arid  States,  lOOo. 
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REPORT  ON  AGRICULTl  KAL  IXVEST1(;AT10NS  IN 

ALASKA,  11)05. 


WEATHER  CONDITIONS. 

In  Alaska  the  weather  is  the  controlling  fai-tor  whieh  determines 
the  degree  of  success  attainable  in  agriculture.  During  the  season  of 
1905  the  weather  was  favorable  to  agricultural  operations  in  the  coast 
region.  The  months  of  July  and  August  were  bright  and  warm,  and 
the  gardens  throughout  (hat  region  were  quite  successful.  Tn  the 
interior,  on  the  other  hand,  conditions  were  somewhat  less  favorable. 
The  spring  was  late.  raw.  and  overcast.  Seeding  was  therefore  late 
and  early  growth  was  slow.  In  July  and  early  August  the  weather 
was  favorable,  but  duriug  the  middle  and  latter  part  of  August  the 
Aveather  was  rainy  anil  overcast,  which  retarded  the  ripening  of  the 
crops.  Conditions  w^ere  not  uniform  throughout  the  interior.  In  the 
Yukon  and  Tanana  valleys  the  settlers  complained  of  too  much  rain 
and  not  enough  sunshine.  In  the  Copper  River  Valley  there  was  not 
enough  rain,  and  killing  frosts  began  in  the  latter  region  as  early  as 
August  14.  Light  frosts  occurred  in  the  Yukon  Valley  on  several 
days  the  latter  part  of  August,  but  no  killing  frosts  destructive  to 
hardy  plants  occurred  until  September.  Hence  the  grain  crops 
matured  at  the  Rampart  Station,  although  they  were  late,  while  only 
a  small  percentage  matured  in  the  Copper  River  Valley  because  of  an 
early  killing  frost. 

SUMMARY  OF  THE  SEASON'S  WORK. 
SITKA  STATION. 

It  was  explained  in  last  year's  report  that  the  w^ork  of  the  Sitka 
Station  would  in  the  future  be  devoted  chiefly  to  horticulture.  In 
conformity  to  this  plan  two  lines  of  work  w^ere  undertaken  which  it 
seemed  most  important  to  prosecute:  (1)  The  introduction,  propaga- 
tion, and  testing  of  fruit  trees  and  fruit  bushes,  with  a  view  to 
ascertaining  what  sorts,  if  any,  can  be  successfully  cultivated  in 
Alaska;  and  (2)  the  testing  of  varieties  of  vegetables  best  suited  to 
the  climate  and  the  soil  in  various  parts  of  the  Territory. 

(7) 
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As  to  the  introduction  and  propagation  of  nursery  stock  work 
begun  last  year  was  continued.  Among  fruit  trees  attention  has  been 
cliiefly  directed  to  the  appk»  as  the  one  most  likely  to  succeed  in  far 
northei-n  latitudes.  Only  sinnmer  varieties  have  been  selected,  and 
these  again  of  only  the  hai-diest  sorts.  It  is  almost  certain  that  the 
season  in  any  part  of  Alaska  is  too  short  to  mature  fall  and  winter 
varieties,  but  sunnner  apples  which,  in  more  southern  latitudes, 
mature  in  July  or  early  in  August  may  possibly  have  time  to  develop 
before  the  cold  Aveather  sets  in.  As  stocks,  seedling  apples  of  hardy 
varieties  have  been  chosen.  Several  thousand  of  these  seedlings  have 
been  grafted  at  the  station,  and  some  have  been  purchased  already 
griifted.  A  few  trees  of  each  of  the  promising  varieties  have  been 
planted  at  the  station  with  a  view  to  noting  their  behavior,  but  the 
majority  have  been  or  will  be  sent  out  to  all  parts  of  the  Territory  to 
be  tested.  It  will  take  some  years  before  results  can  be  secured  from 
which  it  is  safe  to  draw  conclusions.  Success  in  fruit  growing  is 
problematic  at  best.  At  Wrangel  are  two  trees  known  to  the  writer 
which  have  matured  apples.  There  is  a  native  crab  apple  in  south- 
eastern Alaska  {Pyrus  rimdaris).  but  it  is  little  more  than  a  bush, 
though  specimens  have  been  found  with  trunks  5  or  6  inches  in 
diameter.  It  is  of  slow  growth,  and  on  that  account  it  is  doubtful  if  it 
would  have  any  value  as  a  stock  on  which  to  graft.  The  apples  are 
about  the  size  of  sour  cherries,  but  they  are  much  valued  for  jelly. 
When  the  weather  is  cold  and  rainy  during  the  flowering  period,  the 
last  of  May,  these  native  crab  apples  fail  to  set  fruit.  This  would 
point  to  failure  also  of  better  varieties  under  similar  conditions. 
Among  the  varieties  considered  for  introduction,  we  have  selected 
several  of  the  crab  apples  and  their  hybrids  as  being  on  the  whole  the 
most  promising  sorts. 

The  nursery  stock  at  the  station  has  not  grown  as  vigorously  as  it 
would  in  a  better  soil  and  ^^armer  climate.  This  is  in  part  due  to 
the  soil,  which  has  not  as  yet  been  brought  into  satisfactory  condition. 
Our  efforts  to  improve  it  will  be  briefly  mentioned  later.  A  year 
ago  there  were  slight  signs  of  fungus  diseases  appearing  on  the  nur- 
sery stock.  The  past  season  this  evil  increased  so  that  we  found  it 
necessary  to  spray  with  Bordeaux  mixture  several  times.  These 
sprayings  kept  the  attacks  in  check,  but  they  nevertheless  had  a 
retarding  effect  on  the  growth.  This  nursery  work  will  be  continued 
and  extended. 

While  there  may  be  some  doubt  of  the  success  of  fruit  trees,  there 
is  no  doubt  whatever  concerning  the  success  of  fruit  bushes  in  almost 
all  parts  of  Alaska  south  of  the  Arctic  Circle.  Raspberries  and 
currants  grow  wild,  and  cultivated  varieties  of  these  bush  fruits  are 
grown  with  marked  success  everywhere  they  have  so  far  be;'n  tried. 
In  the  coast  region  raspberries,  currants,  and  gooseberries  grow  better 


ami  yit'lil  more  fruit  than  thoy  do  in  rojrions  oast  of  tho  Rocky 
Mountains.  It  is  planned  to  test  as  many  varieties  of  these  as  can  be 
obtained  at  sli<rht  cost,  in  order  to  determine  what  sorts  do  best. 

Stra\vi)erries  have  been  only  a  partial  success  at  the  Sitka  Station. 
The  cultivated  varieties  so  far  introduced  have  been  winterkilled, 
not,  indeed,  as  the  result  of  cold  weather,  but  by  repeated  freezings 
and  thawin<rs.  which  caused  the  plants  to  be  hea\i'd  out  of  the  -oil, 
even  when  protected  l)y  a  covering  of  spruce  boughs.  In  some  places 
strawberry  culture  is  (piite  successful,  as,  for  instance,  at  points  on 
Prince  of  Wales  Island,  at  Killisnoo.  and  in  some  gardens  at  Skag- 
way.  The  native  Alaskan  strawberry  has  been  brought  under  culti- 
vation, and  though  it  grows  well  it  is  found  to  produce  vwy  little 
fruit.  Ktl'orts  will  be  made  to  produce  hybrids  between  this  native 
berry  and  some  of  the  cultivated  varieties.  In  this  connection  I  will 
mention  that  we  succeeded  last  year  in  cross-fertilizing  the  cultivated 
raspberry  with  the  salmon  berry  {RnhuK  s-pecfahil/s) .  which  grows 
wild  throughout  the  coast  region.  The  two  plants  do  not  bloom  at 
the  same  time,  the  salmon  berry  being  out  of  bloom  before  the  rasp- 
berry begins.  To  overcome  this  we  planted  raspberry  bushes  in 
boxes  and  kept  them  in  the  greenhouse,  and  the  periods  of  V)looming 
of  the  two  wei«e  thus  adjusted  to  correspond  to  eacli  other. 

In  the  line  of  vegetable  growing  efforts  were  directed  chiefly  to 
potatoes,  cabbage,  and  cauliflower,  though  small  beds  of  all  the  hardy 
vegetables  were  grown.  The  work  will  be  continued.  The  soil  on 
which  these  tests  were  made  is  new  and  raw,  the  best  soil  having  been 
given  over  to  the  nursery  work.  A  piece  of  new  ground  in  front 
of  the  cottage  has  been  grubbed  and  drained.  This  has,  how'ever, 
only  proceeded  when  time  could  be  spared  from  the  cultivated 
ground.  It  is  not  completed  and  will  be  continued  as  time  and 
means  may  permit. 

BURNING   LIME. 

For  the  purpose  of  procuring  lime  to  apply  to  the  land  at  less  cost 
than  it  can  be  purchased  in  the  local  markets,  we  have  tried  the 
ex'periment  of  quarrying  limestone  from  a  ledge  of  that  material 
located  some  14  miles  from  Sitka.  The  launch  and  scow  belonging 
to  the  station  were  used  for  hauling  the  rock  home,  where  it  was 
burned.  It  w^as  impracticable  to  burn  it  at  the  quarry  because  the 
frequent  rains  would  slack  the  burned  lime,  and  it  was  out  of  the 
question  to  build  a  rain-proof  shelter.  The  experiment  was  a  suc- 
cess so  far  as  it  went.  Good,  active  quicklime  was  made,  and  the  fuel 
used  consisted  mostly  of  roots  and  stumps  from  the  clearings.  The 
labor  involved  is  considerable,  however,  and  in  the  absence  of  a  lime- 
kiln, which  it  would  not  pay  to  build,  only  a  little  over  half  of  the 
rock  w^as  burned  sufficiently  each  time.     Two  methods  of  piling  the 
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fuel  and  rock  were  tried.  In  one  case  a  foundation  of  logs  12  feet 
long  was  laid  on  the  ground ;  on  this  another  layer  of  logs  Avas  laid 
crosswise,  and  on  top  of  this  2  or  3  feet  of  roots  and  stumps.  A 
layer  of  lime  rock,  broken  in  sizes  of  6  or  7  inches  in  diameter,  was 
piled  on  top  1  foot  thick.  Then  the  pile  was  built  up  Avith  alternate 
layers  of  fuel  and  lime  rock  until  it  was  12  feet  high.  Slabs  (the 
outer  cuts  from  logs),  obtained  from  a  local  saAvmill,  were  nailed 
outside  the  Avhole  pile  and  the  chinks  between  these  closed  Avitli  sod 
to  exclude  the  inrush  of  cold  air  so  far  as  j^ossible.  The  top  of  the 
pile  was  also  covered  with  sod,  and  to  secure  a  good  draft  a  flue  was 
built  in  the  center  by  placing  old  barrels,  with  the  bottoms  knocked 
out,  on  top  of  each  other  as  the  pile  Avas  built  up.  When  all  Avas 
ready  a  can  of  loAA-est  grade  kerosene  obtainable  was  poured  oA'er  the 
AAdiole  and  the  fire  started.  The  result  was  a  success,  as  stated,  to  the 
extent  of  burning  rather  more  than  50  per  cent  of  the  limestone. 

In  the  other  case  a  pit  12  feet  in  diameter  was  dug  6  f eef  deep,  and 
the  fuel  and  rock  AA^ere  piled  in  alternate  layers  as  before.  Here  die 
slabs  were  not  needed.  The  earth  excluded  the  air  more  effectiA'ely 
than  the  slabs  did.  The  results  AA^ere  practically  the  same.  Settlers 
who  haA'C  conA'enient  access  to  a  ledge  of  limestone  can  burn  lime  in 
this  AA'ay.  More  AA^ould  be  burned  at  the  station  but  for  Iaao  circum- 
stances. One  is  that  the  launch  is  disabled,  so  that  the  limestone  can 
not  be  hauled,  and  the  other  is  a  fall  in  the  price  of  lime  on  Puget 
Sound,  by  Avhich  it  can  be  laid  doAvn  at  the  station  at  $1.67  per  barrel 
of  200  pounds,  all  charges  paid.  At  this  rate  there  AA'ill  be  little  if 
anything  saved  b}'  burning  the  lime,  Avhen  all  the  items  of  quarrying, 
hauling,  and  cutting  and  transporting  the  fuel,  etc.,  are  counted. 

COOPERATION    AVITII    SETTI.ERS. 

As  in  former  years,  the  station  has  enlisted  the  cooperation  of  the 
settlers  throughout  the  Territory  in  the  testing  of  varieties  of  vege- 
tables, by  the  distribution  of  seeds  for  their  use.  Seeds  are  sent  to 
those  AAdio  desire  them  Avith  the  understanding  that  at  the  end  of  the 
season  they  are  to  Avrite  a  detailed  report  of  the  results  obtained. 
Very  many  of  them  neglect  this  duty ;  others,  however,  do  write  inter- 
esting and  valuable  reports,  some  of  AA'hich  are  published  under  the 
head  of  "  Reports  from  the  seed  distribution."  The  object  is  tAvo- 
fold — first,  to  ascertain  as  far  as  possible  what  varieties  of  vege- 
tables are  best  suited  to  certain  regions,  and,  second,  to  ameliorate 
the  conditions  of  life  among  the  settlers  and  prospectors  by  helping 
them  to  raise  gardens. 

In  this  connection  aa'c  desire  to  give  grateful  acknoAA'ledgment  to 
the  chief  of  the  Bureau  of  Plant  Industry,  Dr.  B.  T.  GalloAvay.  and  to 
Mr.  A.  J.  Pieters,  in  charge  of  seed  and  plant  introduction  and  dis- 
tribution, AA'ho  haA'e  furnished  the  seed  for  this  puri^ose. 
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As  noted,  we  have  cxtondtHl  this  cooperation  by  the  distribn- 
tion  of  selected  fruit  trees  and  fruit  bushes.  Only  a  limited  number 
of  tree>  were  ayailable  last  year,  so  only  a  fe^y  \vere  sent  to  each  per- 
M)M,  and  \vc  were  unable  to  fill  all  the  applications  receiyed;  but  it 
is  planned  to  continue  and  extend  this  work.  It  is  of  yital  importance 
to  ascertain  which  yarieties.  if  any,  of  the  tree  fruits  can  be  success- 
fully "jrown  in  Alaska,  and  it  is  likewise  important  to  stock  the  Ter- 
ritoi-y  with  fruit  trees,  if  any  are  found  which  will  mature  fruit.  The 
apple  is  at  once  the  most  important  and  the  most  likely  fruit  to  ma- 
ture. This  is  therefore  giyen  chief  attention.  The  varieties  under 
experiment  are  enumerated  in  the  notes  (page  27). 

METEOROLOGICAL    M'ORK. 

The  cooperation  with  the  United  States  Weather  Bureau  in  col- 
lecting meteorological  data  has  been  continued  during  the  past  year. 
The  Weather  Bureau  supplies  the  instruments  required  for  yoluntary 
observer's  stations.  They  consist  of  a  maximum  and  a  minimum 
thermometer  and  a  rain  gauge.  The  special  agent  establishes  the 
stations  wherever  it  is  thought  desirable  one  should  be  located,  pro- 
vided a  reliable  i)ermanent  resident  can  be  found  to  undertake  the 
work,  which  is  Avholly  without  compensation.  Monthly  reports  from 
all  these  stations  are  sent  to  the  special  agent  at  Sitka,  who  conducts 
the  correspondence  and  issues  supplies  as  needed.  It  is  a  most  im- 
portant Avork  and  should  be  continued  for  a  long  j^eriod  of  years,  but 
it  involves  considerable  office  work. 

COPPER  CENTER  STATION. 

The  work  of  this  station  is  devoted  chiefly  to  grain  growing. 
About  40  acres  in  all  have  been  cleared,  and  the  past  season  this  area 
was  divided  into  about  200  pkts  and  cropped  mainly  to  grain,  but 
also  to  grasses  and  vegetables.  Only  a  small  percentage  of  the  grain 
matured  this  year.  Early  frost  is  the  bugbear  of  this  station.  This 
is  the  third  year  since  ^vork  was  begun  here.  In  1903  the  first  frost 
occurred  August  27.  At  that  date  nearly  all  the  grain  had  matured, 
so  the  outlook  was  quite  encouraging.  In  1904  the  first  killing  frost 
occurred  August  17.  At  that  time  only  the  earliest  varieties  had 
matured.  But  this  year  a  severe  killing  frost  occurred  August  14, 
before  any  but  the  very  earliest  sowings  of  the  earliest  varieties  had  ma- 
tured. Owing  to  the  fact  that  we  have  but  one  team  and  only  one 
man  employed  the  period  of  seeding  necessarily  extends  over  some 
three  weeks,  the  past  year  from  May  9  until  the  close  of  the  month. 
Now^,  it  is  found  that  the  varieties  sown  before  May  15  have  matured, 
at  least  in  part,  whereas  those  sown  later  than  that  date  were  totally 
killed  by  frost  and  had  to  be  cut  for  hay.     In  no  case  did  a  variety 
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inatnre  as  completely  as  could  be  desired.  The  following  varieties 
matured  in  part :  Kharkov  winter  wheat  and  Ladoga  spring  wheat ; 
Excelsior  winter  rye;  Champion,  Lapland,  and  Manshury  barleys, 
and,  to  a  less  extent.  Chevalier,  Odessa,  Black  Hulless,  Hanna,  and 
Primus  barleys.  The  following  varieties  of  oats  matured  in  part: 
Finnish  Black,  Banner,  Kussian  Xo.  2800,  Tartar  King,  Sixty-Day, 
the  Improved  Ligowo,  and  Burt  Extra  Early. 

Attempts  are  being  made  to  develop  varieties  which  wall  mature 
by  the  middle  of  August,  and  there  is  scarcely  any  doubt  but  that  we 
shall  succeed  in  this.  The  earliest  maturing  heads  will  be  selected 
and  saved  for  seed,  and  this  selection  will  be  continued  year  by  year 
until  the  result  sought  is  obtained. 

It  is  a  rather  remarkable  fact  that  killing  frost  did  not  occur  at 
the  Eampart  Station  in  the  Yukon  Valley,  S^  degrees  farther  north 
than  the  Copper  Center  Station,  until  September.  AAliile  there  were 
six  light  frosts  at  Rampart  in  the  latter  part  of  August  none  of  these 
injured  the  grain  seriously,  and  the  crops  therefore  matured.  For 
some  reason,  as  yet  unexplained,  the  Copper  River  Valley  appears  to 
have  killing  frosts  earlier  than  the  Yukon  Valley. 

Rapid-growing  vegetables  did  fairly  well.  Peas  were  especially 
successful,  and  the  varieties  known  as  "Alaska  "  and  "  Prolific  Early 
Market "  matured  seed  before  the  killing  frost  of  August  14.  Tur- 
nips and  ruta-bagas  succeeded  nearly  everywhere.  The  Broad 
AVindsor  bean,  it  is  Avorthy  of  notice,  produced  edible  pods,  but  it 
failed  to  mature  seed  before  the  frost.  All  the  clovers  were  winter- 
killed. There  is  therefore  but  little  hope  that  the  perennial  clovers 
can  be  grown  as  ingredients  of  the  pastures. 

In  the  interior  grain  hay  will  always  be  an  important  crop.  In 
this  connection  attention  is  called  to  the  fact  that  rye  gave  a  better 
yield  than  oats  or  other  grain. 

IRRICATION    MAY    BE    NECESSARY, 

One  point  whicli  has  developed  since  work  began  in  the  Copper 
River  Valley  is  that  the  rainfall  there  is  very  light,  and  it  is  feared 
it  will  be  insufficient  for  the  normal  development  of  grain  crops,  at 
least  in  some  seasons.  The  rainfall  from  October  1,  1904,  to  Sep- 
tember 13,  1905,  at  the  Copper  Center  Experiment  Station,  was  but 
9.8  inches.  Of  this  only  3.05  inches  fell  during  the  months  of  Ma}'^, 
June.  July,  and  August.  The  remainder  represents  mostly  snow, 
which  fell  during  the  winter.  This  looks  as  though  irrigation  would 
be  necessary  to  insure  normal  development  of  crops.  Owing  to  the 
drought  in  the  early  part  of  the  summer,  much  of  the  grain  was  too 
short  to  cut. 
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It  is  further  to  Ik-  iioletl  that  the  ><)il  i>  not  naturally  rich.  Wlu'iv 
fertilizers  were  applied  there  was  an  increase  in  the  yield  of  straw, 
whieh,  in  some  eases,  amounted  to  double  the  wei<rht  ohtaini'd  on 
unfertilized  i)lats.  Alaska  soils  are,  as  a  rule,  not  fertile,  except  on 
alluvial  (lepo>its  near  the  mouths  of  tho  rivei-s  or  el-ewhere  where 
silt  has  accumulated.  There  is  but  a  small  amount  of  veiretable 
mold  in  the  soil.  In  the  coast  region,  where  the  rainfall  is  abundant, 
vegetation  is  luxuriant  nearly  everywhere,  but  in  the  interior,  where 
the  rainfall  is  scant,  the  native  vegetation  is  not  abundant.  Con- 
sequently, but  little  humus  is  accumulated.  Owing  in  part,  also,  to 
the  same  cause,  disintegration  of  the  rocky  material  is  not  so  com- 
plete as  it  is  in  more  southern  latitudes;  that  is.  the  soil,  as  a  rule, 
contains  a  large  percentage  of  gravel.  These  conditions  coml)ine  to 
make  the  addition  of  fertilizers  very  desirable.  The  fertilizer  used 
the  past  season  was  fish  guano,  an  Alaskan  product  manufactured  at 
Killisnoo. 

FALL    l'LoWIN<;    I'.SSKNTLVL. 

An  important  point  to  note  in  regard  to  grain  growing  in  the  inte- 
rior is  that  the  land  should  be  fall  plowed.  This  will  save  labor  in 
the  spring,  when  it  will  be  only  necessary  to  go  over  the  field  with  a 
disc  harrow  in  order  to  put  it  in  condition  for  seeding.  All  who  at- 
tempt to  farm  in  the  interior  should,  therefore,  make  an  effort  to  plow 
the  land  thoroughly  innnediately  after  the  crops  are  gathered  in  the 
latter  part  of  August  or  the  beginning  of  September. 

EARLY    SEEDING    NECESSARY. 

Another  important  point  is  to  get  the  seed  in  the  ground  as  early  as 
possible.  Begin  seeding  in  early  May  whenever  it  is  possilsle  to  work 
the  ground,  and  let  nothing  interfere  with  the  work  until  all  the  seed 
is  planted.     Early  seedings  may  be  caught  by  frost,  but  late  seedings 

are  sure  to  be. 

RAMPART  STATION. 

While  the  Rampart  Station  was  reserved  in  1900  and  a  small  clear- 
ing of  about  half  an  acre  made,  no  one  was  regularly  employed  at 
this  station  until  July,  1904,  when  Mr.  Fred.  E.  Rader,  formerly 
assistant  at  Sitka,  was  made  superintendent  of  the  station.  He  went 
to  work  at  once  and  cleared  about  2i  acres  of  land  in  that  year,  2 
acres  of  which  were  seeded  for  the  first  time  in  the  present  season. 
During  the  summer  of  1905  the  clearing  was  continued,  and  he  has  now 
about  51  acres  ready  for  the  plow.  The  cleared  portion  was  seeded  to 
grain  and  planted  to  vegetables.     It  has  already  been  noted  that  most 
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of  the  «>r<iin  matured,  although  the  seeding  was  late,  the  first  grain 
being  sown  May  18.  The  summer  was  not  altogether  favorable.  It 
was  colder  than  usual,  with  more  cloudy  and  rainy  weather  than  is 
normal  in  that  region,  and  the  early  grow^th  Avas  slow.  Mr.  Rader's 
report  (see  p.  55)  shoAvs  that  nearly  everything  matured.  "Win- 
ter rye  ripened  satisfactorily,  but  winter  wheat,  on  the  other  hand, 
did  not  fully  ripen.  These  fall-sown  grains  were  partly  w^inter- 
killed  from  the  fact  that  the  snowfall  was  very  light,  and  as  the  snow 
was  the  only  protection  the  grain  was  killed  where  the  snow  was 
thinnest.  The  writer  visited  this  station  in  the  middle  of  July  and 
again  on  August  10.  On  these  dates  the  prospects  were  not  favorable 
for  the  harvest;  but  seasonable  weather  continued  throughout  the 
month  of  August,  and  as  the  frosts  which  occurred  in  the  latter  part 
of  that  month  were  not  severe  enough  to  injure  the  grain  the  crops 
ripened. 

Ten  thousand  feet  of  lumber  were  purchased  to  be  used  in  the 
buildin,g  of  a  house  at  this  station,  which  is  planned  to  be  put  up 
during  the  summer  of  1906.  The  logs  for  this  lumber  were  pur- 
chased from  the  contractor  who  had  supplied  Fort  Gibbon  with  logs 
for  buildings,  and  they  were  saw^ed  and  transported  through  the 
courtesy  of  officers  of  the  War  Department. 

Rabbits  are  so  numerous  about  Rampart  as  to  be  a  veritable  pest. 
Both  grain  and  garden  crops  have  to  be  fenced  rabbit  proof.  In  the 
absence  of  such  protection,  everything  is  eaten  to  the  ground.  Part 
of  the  cleared  ground  has  been  fenced  by  driving  barrel  staves  in 
the  ground  and  part  will  be  fenced  with  wire  netting. 

KENAI  STATION. 

The  writer  visited  Kenai  Station  in  early  September.  There  are 
25  acres  under  cultivation  at  this  place,  all  of  which  was  seeded  to 
grain.  Only  once  since  the  first  crop  was  harvested,  in  1899,  has 
grain  matured  at  this  station.  The  summers  are  too  cool  and  cloudy 
and.  though  the  rainfall  is  not  excessive,  there  is  a  lack  of  the  sun- 
shine which  is  so  necessary  for  the  grain.  Last  season's  crop  w^as 
intended  only  for  feed  and  consisted  chiefly  of  oats,  though  some 
barle}'  was  also  grown.  These  grains  made  a  good  growth,  and  by 
the  beginning  of  September  the  grain  was  in  the  milk,  and  thus 
afforded  most  excellent  feed.  The  fall  Avas  so  dry  that  all  the  grain 
was  cured  for  hay. 

Pursuant  to  the  plan  announced  in  last  year's  report,  this  station 
will  iu  the  future  be  devoted  chiefly  to  (hiirying.  A  small  herd  of 
native  cattle  has  been  reared  at  the  station,  the  cows  being  purchased 
in  the  village  three  and  four  years  ago.  There  were  four  cows  in 
milk  last  summer,  which,  with  the  heifers,  calves,  and  yoke  of  oxen, 
made  a  total  of  thirteen  head.     From  this  number  the  superintendent 
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sold  a  cow  iuul  a  calf,  loaviiif;  cloven  to  be  wintered.  Part  of  the  milk 
has  been  sold  and  i)art  made  into  l)iitter,  which  fonnd  a  ready  sale 
at  from  :)•">  to  10  cents  a  pound.  A  daiiv  e(|iii])ment  suitctl  for  about 
twelvi'  cows  has  been  ])urchased  and  sent  to  this  station,  and  the  numu 
factnre  of  butter  and  cIuh'sc  will  hereafter  be  the  main  feature  of  the 
work  there,  aside  fi'om  tlif  i:rowin<x  of  feed  and  expenments  with 
forage  plants. 

RESERVATION  AT  FAIRBANKS. 

The  people  of  P'airbanks  i)etitionod  the  Secretary  of  Agricnlture 
last  winter  for  the  establishment  of  an  agricultural  experiment  sta- 
tion at  some  suital)le  point  in  the  Tanana  River  \'alK'y.  As  a 
result,  the  special  agent  in  charge  was  instructed  to  examine  the 
Tanana  \'alley  and,  if  a  suitable  location  was  found,  to  make  a 
reservation  for  possible  future  use  as  an  experiment  station.  l*ui"- 
suant  to  these  instructions  the  writer  left  Sitka  on  July  U  and  went 
down  ihe  Yukon  by  way  of  Skagway  and  AA'hitehorse,  arriving  at 
the  Kampart  P^xperiment  Station  on  the  evening  of  July  17.  Two 
days  were  spent  at  this  station.  Sii|)erintendent  Kader,  with  one 
hired  man,  was  hard  at  work  clearing  land.  The  cro])s  on  the 
cultivated  ground  looked  well,  but  they  appeared  to  be  rather  late. 
This  was  due  to  cold,  wet  weather  in  the  spring  and  early  sum- 
mer. Plans  were  perfected  for  the  building  of  a  small  house  for  the 
use  of  the  station,  and  Mr.  Kader  and  the  writer  left  Rampart  July 
19  and  arrived  at  Raker,  SO  miles  from  Tanana.  July  :i;l  After 
examining  the  region  about  the  Baker  Creek  Hot  Springs  (con- 
cerning which  a  statement  will  be  made  elsewhere  in  this  report), 
they  returned  to  the  river  and  arrived  at  Fairbanks  July  28.  Three 
days  were  spent  in  exploring  the  country  in  various  directions  from 
Fairbanks,  with  a  view  to  finding  a  suitable  location  for  the  purpose 
of  an  experiment  station.  The  best  situation  Avas  found  to  be  a  tract 
of  land  which  lies  nearly  midway  between  Fairbanks  and  Chena,  and 
which  adjoins  the  Tanana  Mines  Railway,  now  completed  between 
these  two  towns,  with  a  main  line  running  to  the  mines.  Accord- 
ingly, a  survey  was  made  of  this  tract,  field  notes  and  map  of  which 
are  submitted  herewith.  On  the  return  trip  the  station  at  Rampart 
was  again  visited  while  the  boat  remained  in  port,  and  it  was  noted 
that  the  crops  had  made  good  progress  during  the  preceding  three 
weeks. 

Referring  to  the  map  submitted  herewith  (fig.  1)  it  will  be  seen 
the  tract  selected  lies  in  the  angle  formed  by  the  Fairbanks  branch 
of  the  Tanana  Mines  Railway  and  the  main  line  of  this  road,  which 
forms  a  junction  with  the  line  from  Chena  to  Fairbanks,  nearly 
midway  between  the  two  towns,  and  runs  out  to  the  gold  diggings 
30420— No.  169—06  m 2 
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some  20  miles  distant.  The  tract  comprises  1,393.97  acres.  It  is  in 
many  respects  ideal.  A  low  ridge  of  hills  runs  almost  parallel  to 
the  railway,  beginning  near  the  southeast  corner  of  the  reservation 
and  extending  in  a  westerly  direction  three-fourths  of  the  distance 
across  the  tract.     This  ridge  is  covered  with  fine  timber,  consisting 


Fig.  1. -Map  of  proposed  United  States  reservation  for  experiment  station  purposes  between 
Fairbanks  and  Chena,  Alaska. 

of  almost  equal  proportions  of  spruce  and  birch.  AAlieii  cleared  it 
will  afford  a  fine  southern  slope  for  culture.  The  northward  slope 
of  this  ridge  is  more  gradual  than  that  on  the  south  side.  It  is 
timbered  in  the  same  way,  though  the  timber  is  smaller.  In  the 
jnorthwest  corner  of  the  tract  is  another  elevation,  which  affords  slopes 
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Fig.   1.— View  of  Tanana  Valley  from  Hot  Springs  Farm. 


Fig.  2.— Nenana,  Indian  Village  on  the  Tanana. 
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to  the  south,  sonthonst,  nnd  oast,  of  excellent  soil  timbered  chiefly 
with  spruce  and  birch.  Throujjh  the  center  of  the  tract  from  east 
to  west  the  ground  is  somewhat  low.  and  there  are  two  lakes,  one 
named  Smiths  Lake,  about  25  acres  in  extent,  and  the  other,  which  is 
unnamed,  about  '5  acres  in  extent.  Immediately  surrounding  these 
lakes  is  some  low-,  swampy  ground,  but  the  waste  ground  of  this 
nature,  and  including  the  lakes,  will  not  exceed  100  acres,  all  told. 
The  rest  of  the  tract  is  comparatively  level.  It  has  been  covered  with 
small  timber,  but  this  timber  has  been  destroyed  by  a  fire,  which 
apparently  occurred  some  years  ago,  and  only  the  dead,  charred 
tnmks  now  remain  to  tell  of  the  former  forest.  ^lore  than  half  of 
these  dead  trunks  have  been  overturned  by  the  wind  and  lie  scattered 
in  all  directions.  This  timber  is  small,  from  5  to  8  inches  in  diameter 
in  most  cases,  though  there  are  st)me  larger  trunks.  The  ground  is 
covered  with  a  scattered  growth  of  low  bushes,  very  prominent  among 
which  is  the  black  huckleberry.  There  are  also  scattered  patches  of 
grass,  but  there  is  no  general  or  dense  luxuriant  growth  of  grass,  unless 
the  sedges  on  the  swampy  land  and  around  the  lakes  be  so  considered. 
The  writer  saw  moose  tracks  in  several  places,  but  squirrels  were  the 
only  wild  animals  encountei'ed  in  the  woods.  A  road,  which  leads 
from  Chena  to  the  mines,  runs  through  the  tract,  as  indicated  on  the 
map,  and  there  is  also  another  trail  running  from  near  station  No.  1, 
on  the  southwestern  corner,  to  Smiths  Lake  and  beyond.  The  shaded 
hillsides  are  covered  with  green  timber,  the  rest  of  the  tract  with 
dead  timber  and  bushes,  as  stated.  The  writer  considers  it  an 
admirable  tract  of  land  for  an  experiment  station,  and  being  located 
on  the  railway,  there  wdll  not  be  the  trouble  in  the  transportation  of 
supplies  and  equipment  that  was  experienced  at  the  Copper  Center 
Station.  The  top  soil  everywhere  consists  of  a  thin  layer  of  muck, 
which  grows  thicker,  reaching  a  foot  or  more  in  depth  on  the  lower 
ground.  Below^  this  is  a  yellow,  rather  sandy  loam.  Portions  of 
the  tract  can  be  cleared  and  broken  at  slight  expense. 

The  Tanana  Valley  is  undoubtedly  well  adapted  to  agriculture  as 
we  now  understand  the  term  in  connection  with  Alaska  (PI.  I,  fig.  1). 
The  valley  is  wholly  distinct  from  that  of  the  Yukon,  being  separated 
from  it  by  high  mountains.  According  to  the  reports  of  settlers  and 
prospectors  who  have  lived  in  this  valley  for  longer  or  shorter  periods, 
the  climate  is  milder  here  than  in  the  Yukon  or  in  the  Copper  River 
valleys,  and  all  agree  that  the  spring  is  at  least  three  weeks  earlier 
in  the  Tanana  Valley  than  it  is  in  the  Yukon  Valley.  Eighty-two 
homesteads  have  been  taken  up  and  recorded  in  the  Fairbanks  record- 
ing district.  The  proximity  of  the  mines  and  the  wide  extent  and 
apparently  rich  gold  deposits  make  it  certain  that  there  Avill  be  a 
large  population  in  this  valley  for  many  years  to  come,  and  as  this 
population  will  need  grain,  forage,  and  vegetables  for  its  support  and 
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for  -work  animals,  it  appears  to  ho  highlj^  desirable  that  an  experiment 
station  should  be  started  at  this  jioint.  I  recommend  that  this  reser- 
vation be  set  aside  as  an  agricultural  experiment  station,  and  that 
work  be  begun,  even  though  it  be  on  a  small  scale,  during  the  year 
190G.  if  possible. 

THE  TANANA  VALLEY. 

The  Tanana  River  is  a  stream  of  majestic  proportions.  It  takes  its 
rise  in  the  high  mountains  in  about  latitude  62°  X.,  near  the  Canadian 
boundary,  and  runs  in  a  northwesterly  direction  until  it  joins  the 
Yukon  in  latitude  65°.  Including  the  bends  and  turns  in  the  river, 
it  is  about  ()00  miles  in  length,  though  that  portion  of  the  valley 
adapted  to  agriculture  is  but  about  400  miles  long.  The  river  carries 
a  large  volume  of  water,  and  in  places  it  spreads  over  a  large  area. 
It  is  navigal)le  to  river  boats  of  good  size  from  its  mouth  to  Fairbanks, 
a  distance  of  267  miles.  For  a  distance  of  some  60  miles  upstream 
from  Fairbanks  the  river  is  divided  into  a  number  of  shallow  chan- 
nels through  which  the  water  flows  with  great  rapidity.  In  this  por- 
tion it  is  navigable  only  by  small  and  very  powerful  boats,  strong 
enough  to  stem  a  12-mile  current ;  but  beyond  this  area  it  is  navigable 
again  for  more  than  200  miles. 

The  valle}"  inclosing  this  river  has  an  average  width  of  about  25 
miles  and  consists  in  the  main  of  a  rolling  country,  densely  wooded 
Avith  spruce,  cottonwoocl,  and  birch.  At  a  rough  estimate  the  valley 
contains  15,000  square  miles,  most  of  which  can  be  utilized  for  agri- 
cultural or  grazing  purposes. 

The  principal  settlement  is  at  Fairbanks,  267  miles  from  the 
Yukon.  The  town  itself  has  a  population  of  perhaps  3,000  people, 
but  it  is  estimated  that  there  are  some  10,000  or  12.000  people  in  that 
region  scattered  among  the  creeks  and  in  the  mining  camps  which 
have  sprung  up  on  the  various  creeks.  Chena,  some  12  miles  farther 
down  the  stream,  is  a  prosperous  little  town  with  a  fine  townsite. 
There  are  a  few  white  settlers  at  Xenana  (PL  I,  fig.  2).  Kantishna, 
Tolovana,  Baker  Creek,  and  at  the  famous  Hot  Springs.  At  the 
mouth  of  the  Tanana  is  Fort  Gibbon,  where  some  200  soldiers  are 
stationed,  and  a  town  is  springing  up  in  the  neighborhood.  Above 
Fairbanks  are  a  few  small  mining  camps,  the  principal  one  being  at 
Delta. 

HOT  SPRINGS,   TANANA  VALLEY. 

Some  80  miles  from  the  mouth  of  the  Tanana,  a  so-called  slough, 
i.  e.,  the  stagnant  water  in  an  old  closed  channel,  joins  the  Tanana. 
Following  this  slough  for  a  distance  of  6  miles  one  reaches  the  famous 
hot  springs  of  the  Tanana.  The  agricultural  conditions  here  are  so 
unique  that,  although  they  were  mentioned  in  last  year's  report,  the 
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writer  vontnres  to  return  to  the  subject  more  particularly,  because  an 
opportunity  was  offered  to  study  the  characteristics  of  the  location 
durino-  the  summer  of  1!>0:).  There  are  several  small  hot  sprin<j:s  bub- 
blinjr  out  of  the  ground  near  the  head  of  the  slou<.':h.  The  country  is 
str()n<ily  rollino-.  formino-  a  series  of  knolls  and  hills,  and  between  and 
at  the  bases  of  these  are  a  number  of  seepages  of  hot  water.  A  i)ros- 
l)ector  named  J.  F.  Karshner,  who  was  formerly  a  farmer  in  Kansas, 
happened  on  these  springs,  and,  correctly  estimating  their  impor- 
tance, located  a  homestead,  including  the  springs.  lie  began  clear- 
ing land,  and  the  following  year,  that  of  1908,  he  planted  his  first 
garden.  lie  met  with  such  remarkable  success  that  he  has  extended 
the  clearing  and  continued  his  gardening  operations. 

The  unique  feature  of  the  situation  is  that  the  ground  over  an  area 
of  some  25  or  30  acres  appears  to  be  warmed,  either  by  the  presence 
of  the  springs,  or,  i)erhaps,  from  the  underlying  hot  rocks  which  heat 
the  water.  This  ground  thus  forms  a  natural  hotbed.  Ordinary  gar- 
den crops  develop  with  great  rapidity.  When  visited  July  24  he  had 
already  marketed  his  early  cabbage,  cauliflower,  carrots,  and  peas, 
to  say  notliing  of  radishes,  lettuce,  turnips,  and  other  crops  of  rapid 
growth.  His  new  potatoes  were  fully  grown  and  of  excellent  qual- 
ity, and  the  ground  from  which  the  early  cabbage  and  cauliflower 
liad  been  removed  was  already  planted  to  the  second  crop  of  cabbage. 
For  a  hotbed  a  tent  Avas  stretched  over  a  suitable  patch  of  soil  and 
seed  sown  under  it.  The  natural  warmth  in  the  ground,  which  is 
not,  how^ever,  so  great  as  to  be  readily  perceptible  to  the  hand,  w^as 
sufficient  to  grow  the  j^lants  in  the  month  of  April  to  such  size  that 
they  could  be  planted  in  May.  The  possibilities  of  the  place  are  very 
great.  Mr.  Karshner  grows  beans,  cucumbers,  s(]uash,  Lima  beans, 
and  last  year  there  were  likely  looking  plants  of  both  muskmelons 
and  watermelons  growing  on  the  hillside.  It  is  a  patch  of  the  Tem- 
perate Zone  put  down  near  the  center  of  Alaska. 

The  illustrations  submitted  herewith  show  the  nature  of  the  vege- 
tables (PI.  II).  The  timber  on  this  land  is  mostly  poplar.  Men 
were  at  work  clearing  when  the  writer  was  there.  The  accompany- 
ing statement  from  Mr.  Karshner  gives  further  details  of  his  opera- 
tions.    He  finds  a  market  for  all  he  can  produce  at  Fairbanks. 

Farming  in  Alaska  will  prove  all  right  in  tli?  future  when  once  it  is  under- 
stood what  kinds  of  grains,  grasses,  and  vegetables  will  do  well,  and  we  learn 
how  to  grow  them.  Agricultural  products  grown  here  must  be  managed  differ- 
ently from  what  they  are  in  the  States  to  nuke  it  protital)le.  It  is  especially 
necessary  to  learn  what  kinds  are  adapted  to  this  country. 

As  to  potatoes,  seed  brought  from  the  States  does  not  yield  as  good  a  crop 
as  the  seed  raised  here.  I  have  taken  note  of  that  for  the  last  two  years,  and 
I  suppose  it  will  hold  good  with  all  kinds  of  vegetables  and  grains.  Only  time 
and  experiments  can  determine  this  with  certainty.  I  shall  try  to  raise  more 
seed  of  my  own.     I  must  cite  you  another  case  in  point,  and  that  is  peas.    I 


20 

sowed  peas  of  the  earliest  I  had  last  year  and  planted  them  side  by  side  with 
the  same  kind  I  had  sent  nie  hy  a  seedsman  in  Wisconsin  with  the  result  that 
my  home-srown  seed  produced  peas  fit  for  use  at  least  five  days  earlier  than  the 
other.  So  also  with  potatoes :  I  jxot  larger  and  earlier  ones  from  my  own  seed. 
Now.  as  to  the  tinaneial  side :  I  sui)pose  you  wish  to  know  the  prices  my  crops 
brought,  and  I  quote  as  follows :  (.'aulitiower,  40  cents  per  pound ;  cabbage,  25 
cents  per  pound ;  celery.  50  cents  per  bunch.  These  held  good  for  the  season's 
crop,  but  the  others  fluctuated.  Potatoes,  22  cents  per  pound,  and  at  the  end 
of  the  season  9  cents  per  pound ;  beets,  30  to  10  cents  per  pound ;  parsnips,  20 
to  18  cents  per  pound;  peas,  25  to  20  cents  per  pound;  turnips.  20  to  8  cents 
per  pound ;  ruta-bagas,  15  to  10  cents  per  pound.  As  to  squash,  tomatoes,  and 
cucundters,  the  cucumbers  did  fairly  well,  but  I  can  improve  the  crop  by  a 
different  method  of  planting  and  caring  for  them.  The  scpiasli  did  not  do  as 
well  as  the  first  year's  crop  l)ecause  the  season  was  unfavorable,  the  latter  part 
especially  being  too  wet  and  cold.  I  had  a  few  squashes.  Corn  connnenced 
to  fill  out.  but  did  not  mature  for  the  same  cause.  The  tomatoes  grew  too 
strong  in  branches.  I  had  quite  a  number  of  small  green  tomatoes.  They  did 
nothing  but  blossom  until  I  trimmed  the  tops,  then  fruit  commenced  to  form. 
People  took  them  for  potato  tops.  I  will  prune  severely  iu  future.  I  am 
satisfied  I  can  raise  them  here. 

WORK  WITH  LIVE  STOCK. 

It  is  recommended  that  the  small  appropriation  Tvhich  Congress 
has  allowed  for  experiments  with  live  stock  be  used  to  purchase 
cattle  and  sheep  adapted  to  the  climate  of  Alaska.  The  Galloway 
and  the  West  Highland  cattle  are  the  hardiest  breeds  in  this  country. 
As  many  head  of  one  of  these,  or  of  both  of  them,  as  can  be  purchased 
and  transported  to  Alaska  with  the  available  funds  should  be  pro- 
cured. What  is  needed  is  a  general-purpose  animal — one  which 
makes  good  beef  and  which  can  at  the  same  time  be  used  for  the 
dairy.  The  (lalloways  are  the  most  numerously  represented,  and  can 
be  purchased  for  less  than  the  West  Higlilanders.  It  is  therefore 
proposed  to  select  Galloway  cows  with  good  milking  qualities — for, 
although  they  are  essentially  beef  cattle,  there  are  some  good  milking 
families  among  them — and,  with  these  cows  as  a  foundation,  develop 
a  hardy,  all-purpose  strain,  suited  to  Alaska  conditions. 

If  the  appropriation  will  permit,  it  will  also  be  highly  desirable  to 
purchase  a  few  head  of  West  Highland  cattle.  This  is  a  purely  beef 
breed,  suited  to  the  rigorous  climate  and  noted  for  their  rustling 
qualities.  Cattle  of  that  class  will  be  of  the  highest  value  to  Alaska 
in  time  to  come. 

The  introduction  of  hardy  sheep  is  almost  equally  important,  and 
a  portion  of  the  appropriation  should  be  used  for  this  purpose.  The 
Blackfaced  Scotch  breed,  and  the  Danish  breed,  which  has  for  long 
periods  of  years  been  bred  in  Iceland,  should  be  [)urchased  if  they 
can  be  procured  in  this  country.  These  are  among  the  hardiest 
sheep,  and  it  is  safe  to  say  that  they  will  do  better  in  Alaska  than  any 
so  far  tried  here. 
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Fig.  1  .—Vegetables,  Hot  Springs  Farm  w,-,   ...^  Tanana. 


Fig.  2.— Vegetables,  Hot  Springs  Farm  on  the  Tanana. 
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It  is  proposod.  it"  the  nocessarv  iiioncv  is  :ippi'()i)riatiHl  for  this 
purpose,  to  seli>ct  from  twi'iity-tivo  to  fifty  head  of  shoop.  either  of 
the  Bhickfaced  Scotch  breed  or  Icehind  sheep,  or  both.  When  ani- 
mals of  this  character  are  introchiced  tliev  shouhl  be  bi-ed  |)rimarily 
with  a  view  to  deveh)})  those  qualities  which  are  of  hrst  ini[)ortance 
to  meet  Alaska  conditions,  namely,  hai'diness  and  usefulness  for 
general  domestic  purposes.  In  the  view  of  the  writer." the  offspring 
m  excess  of  that  required  for  the  experiment  stations  should  be  sold 
to  settlers  in  Alaska  for  breeding  purposes.  They  would  thus  aid 
in  stocking  the  Territory  with  cattle  Avhich  the  ordinary  pioneer 
could  not  ati'ord  to  introduce.  Congress  has  appropriated  something 
over  $1200,000  for  the  introduction  of  reindeer  in  Alaska,  a  measure 
which  in  itself  is  very  connnendal)le  and  highly  beneficial  to  the 
Territory,  but  may  it  not  be  assumed  that  cattle  and  sheep  would  be 
of  equal  value? 

It  would  l)e  greatly  to  the  advantage  of  the  Territory  if  an  appro- 
priation of  $10,000  Avere  made  for  the  establishment  of  a  live-stock 
station  on  Kodiak  Island,  such  station  to  be  stocked  with  cattle  and 
sheep  of  the  above-named  breeds.  Kodiak  is  mentioned  as  the  most 
desirable  place  for  such  a  station  because  it  afi'ords  abundant  pastur- 
age, and  a  breeding  station  could  be  maintained  there  at  less  cost 
than  elsewhere  in  the  Territory.  Some  buildings  would  be  needed, 
but  this  item  would  not  be  costly.  Hardy  stock  coidd  run  out  nearly 
the  year  round,  and  one  competent  man  would  be  all  the  labor  needed. 
Kodiak  is,  moreover,  accessible  at  all  times.  Boats  touch  here  regu- 
larly, and  stock  could  be  shipped  to  all  ports  on  the  coast  and  from 
there  to  interior  points  with  equal  ease.  If  there  were  sufficient 
natural  pasturage  at  Sitka,  this  point  would  be  chosen  in  preference, 
because  the  headquarters  for  the  station  work  are  located  there;  but 
the  natural  pasturage  is  lacking.  Neither  can  the  Kenai  Station  be 
chosen,  for  the  reasons  set  forth  below. 

SITUATION  AT  KENAI. 

The  economic  conditions  on  the  Kenai  Peninsula,  particularly  as 
regards  transportation,  are  undergoing  an  important  change.  The 
Alaska  Central  Railway  is  building  from  the  new  town  of  Sew^ard, 
at  the  head  of  Resurrection  Bay,  and  will  run  across  the  neck  of  the 
peninsula  to  the  towais  of  Hope  and  Sunrise,  and  on  northward 
around  the  head  of  Knik  Arm  and  through  the  valley  of  the  Sushitna 
to  the  gold  fields  on  the  Tanana  (PI.  III).  This  railroad  will  doubt- 
less carry  the  traffic  destined  for  the  interior  and  for  the  northern 
part  of  the  peninsula,  and  when  completed  as  far  as  Sunrise,  wdiich 
will  be  during  the  next  few  months,  the  traffic  on  Cook  Inlet,  wdiich 
has  been  chiefly  maintained  on  account  of  the  settlers  at  Turn-Again 
Arm,  will  undoubtedly  cease,  either  in  part  or  altogether.     This  will 


leave  the  Kenai  Station  inaccessible  except  by  hirinji'  special  con- 
veyance. It  is  therefore  reconiniended  that  steps  be  taken  to  remove 
this  station  to  a  suitable  location  somewhere  on  the  railway,  the 
place  to  be  selected  after  the  road  is  built  and  in  ojieration. 

This  change  in  transportation  could  not  j)()ssibly  have  been  fore- 
seen at  the  time  the  station  was  located  at  Kenai,  in  181)8.  It  was 
then  expected  that  the  peninsula  would  be  settled  by  people  who 
would  work  in  the  newly  discovered  placer  mines  and  in  the  coal 
fields,  which  were  then  being  opened  up  in  the  peninsula ;  but  neither 
the  coal  fields  nor  the  placer  mines  have  made  any  progress, 

HOMESTEADS. 

The  writer  has  taken  pains  to  ascertain  how  many  homesteads  have 
been  recorded  to  date  in  Alaska.  Reports  have  not  been  obtained 
from  all  recording  offices,  but  those  heard  from  are  as  follows: 

Circle 5 

Fairbanks 82 

Copper  Center 11 

Sliagway 33 

Juneau 36 

Sitka 6 

Yakutat 6 

Catalla 3 

Valdez 39 

Seward 59 

Total 280 

It  is  probable,  however,  that  many  of  these  homesteads  have  been 
taken  up  for  the  value  of  their  timber  rather  than  for  the  purpose  of 
utilizing  the  land  for  agriculture. 

GRASS  INVESTIGATIONS. 

It  is  hoped  that  the  very  Nahudjle  work  which  was  begun  by 
Professor  Piper  in  the  summer  of  liiOI.  by  his  investigations  of  the 
grass  lands  along  the  coast  region  of  Alaska,  can  be  continued.  The 
native  grasses  and  forage  plants  of  the  interior  have  never  been  in- 
vestigated by  a  specialist.  The  force  employed  by  the  Alaska  stations 
can  not  be  spared  from  their  regular  duties  for  this  work.  It  is  there- 
fore respectfully  recommended  that  steps  be  taken  to  continue  coopera- 
tion with  the  Bureau  of  Plant  Industry  in  this  work.  If  that  Bureau 
could  send  a  man  to  do  the  work,  Alaska  stations  might  possibly 
undertake  to  defray  half  of  his  expenses  while  so  engaged  in  Alaska, 
the  resulting  information  to  be  at  the  disposal  of  the  Bureau  of  Plant 
Industr}'  and  the  Alaska  stations. 


U.  S.  Dept.  of  Agr.,  Bui.  169,  Office  of  Expt.  Stations. 


Plate  III 


Fig.  1.— View  on  Alaska  Central  Railway. 


Fig.  2.— Town  of  Seward,  Resurrection  Bay,  Terminus  of  Alaska  Central 

Railway. 
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IMPORTS  OF  FARM  PRODUCTS. 

During  the  fiscal  yoar  ondino-  Juno  30,  1904,  farm  products  were 
imported  into  Alaska  to  the  value  of  $3,840,899.  This  total  includes 
many  things  grown  in  tropical  regions,  as  coffee,  rice,  sugar,  tobacco, 
nuts,  etc.,  and  it  also  includes  whiskey,  wines,  beer,  etc..  which  are 
manufactured  from  farm  i)roducts,  but  dedtu'ting  all  of  these,  the 
following  interesting  figures  show  the  imports  into  Alaska  for  the 
year  named : 

I  III  ports  into  Ahiskii  liiiriiuj  the  year  ended  June  30,  lOOJ/. 

Animal  products : 

Live  ;iniiiials $100,900 

Dairy   products 454,736 

Eggs    1G4. 471 

Beef,  fresh,  cured,  and  canned 272,  .536 

Pork    241,111 

Other  meat  products^ 84,962 

Miscellaneous  animal  products 118,  806 

Total  animal  products $1,527,522 

Vegetable  products : 

Vegetables,  fresh,  dried,  and  canned 333,550 

(irain  and  grain  products 392,922 

Fruits  231,062 

Ilay     120,084 

Total    vegetable   products 1,  077.  628 

Total  animal  and  vegetable  products 2,605,150 

This  will  give  an  idea  of  the  market  that  Alaska  affords  for  these 
products,  a  very  large  percentage  of  which  could  be  produced  in  the 
Territory. 

FORESTS  IN   THE   INTERIOR. 

The  w^'iter  desires  to  call  special  attention  to  the  forests  in  the 
interior.  They  are  of  such  importance  that  they  should,  in  his  opin- 
ion, be  accorded  Government,  protection  for  the  benefit  of  coming 
generations.  The  chief  forest  belt  of  the  Territory  lies  in  south- 
eastern Alaska,  and  the  most  valuable  portion  of  this  belt  has  already 
been  set  aside  as  a  forest  reserve.  This  is  highly  commendable;  but 
it  is  even  more  necessary  to  preserve  the  smaller  timber  of  the  inte- 
rior. The  forests  make  life  possible  there.  Without  them  the  white 
race  would  have  to  live  as  do  the  Esquimo.  To  import  the  timber 
needed  for  fuel,  for  mining,  for  buiTdings,  and  for  structural  pur- 
poses of  all  kinds  would  be  well-nigh  impossible,  and  the  prices  would 
be  prohibitive.  At  interior  settlements,  right  in  the  midst  of  the 
forests,  lumber  is  worth  $100  per  thousand  board  feet,  and  at  the 
mines,  as,  for  instance,  on  Cleary  Creek,  less  than  20  miles  from  the 
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5a^\nlills  at  Fairbanks,  the  a  ritor  was  informed  that  it  was  regularly 
sold  at  $225  per  thousand  feet  AVhat  it  wouKl  be  worth  if  it  had  to 
be  imported  can  scarcely  be  magined.  While  the  forests  appear  to 
the  pioneer  of  the  present  to  be  an  impediment  to  progress,  their 
value  will  be  increasingly  api)reciated  as  the  country  settles  and  years 
pass.  It  is  the  forests  of  the  interior  that  have  the  greater  value  and 
should  receive  the  most  fostering  care.  Enormous  areas  of  timber 
in  that  region  are  annually  destroyed  by  forest  fires,  to  say  nothing 
of  that  consumed  for  steamer  fuel  and  other  legitimate  purposes. 
Coming  generations  will  sorely  miss  this  timber.  It  can  not  be 
replaced.  Growth  is  slow  in  those  latitudes.  If  the  indiscriminate 
destruction  is  not  stopped,  or  at  least  regulated,  and  existing  forests 
jealously  guarded,  development  must  suffer  and  be  retarded,  if  not 
made  impossible.  In  the  timber  belt  of  the  coast  region  there  is 
but  little  danger  from  forest  fires.  The  rains  are  an  efficient  pre- 
ventive. And  the  forest-clad  gorges  and  mountain  sides  in  that 
i-egion  are,  as  a  rule,  so  inaccessible  that  the  timber  does  not  readily 
fall  a  prey  to  the  woodman's  ax.  Nature  herself  protects  the  forests 
there.  In  the  interior  they  are  open  to  every  sort  of  destruction  and 
their  loss  will  be  grievously  felt. 

The  spruce  {Picea  alba)  is  the  dominating  tree.  It  covers  prac- 
tically all  the  best  land;  only  the  swamps  and  steeper  hillsides  and 
the  tops  of  the  hills  are  void  of  it.  Intermixed  with  the  spruce  is 
a  liberal  sprinkling  of  birch  and  cottonwood,  especially  on  the  higher 
ground.  The  timber  is  not  large.  In  the  Tanana  Valley  spruce 
ranges  in  size  all  the  way  from  mere  saplings  to  trees  which  measure 
18  to  20  inches  in  diameter.  Logs  from  12  to  15  inches  in  diameter 
are  abundant.  On  the  basis  of  $100  per  thousand  feet,  the  stumpage 
in  the  Tanana  Valley  is  worth  all  the  Government  paid  for  the 
whole  Territory.  It  is  an  invaluable  asset.  The  building  of  towns 
and  the  operations  of  placer  mining  w^ould  be  well-nigh  impossible  in 
the  absence  of  timber.  It  is  being  utilized.  At  Fairbanks  the  writer 
found  three  sawmills  in  constant  operation,  sawing  an  average  of 
30,000  feet  of  lumber  a  day.  The  question  arises  if  it  would  not  be 
wise  for  the  Government  to  make  forest  reservations  in  the  interior 
also,  with  a  view  to  preserving  a  portion,  at  least,  of  this  timber 
for  the  use  of  future  generations.  After  a  somewhat  careful  study  of 
the  situation,  the  writer  ventures  the  opinion  that  what  is  needed  is 
supervision  to  avoid  waste,  rather  than  withdrawal  from  use.  The 
waste  is  not  so  much  from  destructive  lumbering  as  it  is  from  ravages 
by  fire.  Fires  are  of  frequent  occurrence,  and  with  the  influx  of  pros- 
pectors and  settlers  their  frequency  wdll  increase  unless  the  Govern- 
ment takes  active  measures  to  prevent  them.  Lumber  is  indis- 
pensable to  the  development  of  the   country,   and,   if  reservations 
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were  made,  free  use  of  the  timber  by  miners  and  settlers  should 
ni)t  be  prohibited.  Kather  the  whole  forest  area  should  be  treated 
as  a  trust  fund,  administered  for  the  benefit  of  the  people  who  live 
in  the  conntrv.  IJeoidations  eould  be  fornnilateil  for  the  use  of 
timl)er  and  f\)r  the  prevention  of  fires,  and  sui)ervisors  shoulil  be  on 
the  oTound  to  enforce  them:  but  eare  should  be  taken  that  they  in 
no  wise  work  a  hardship  on  the  jjeople  or  deter  the  development  of 
mininfj  and  a<:riculture.  Fines  for  violations  should  go  toward  the 
cost  of  administration,  and.  if  necessary,  a  very  small  stumpa^e  fee 
might  be  charged  for  the  same  purpose.  The  use  of  the  timber  should 
be  limited  strictly  to  the  needs  of  the  people  who  live  there  and 
develoj)  the  country.  No  pulp  mills  or  other  manufacturing  i)lants, 
which  would  consume  timber  for  purposes  alien  to  the  needs  of  the 
dwellers  on  the  soil,  should  be  permitted. 

The  writer  believes  that  a  ]K)licy  api)licable  only  to  the  interior, 
along  the  lines  here  roughly  indicated,  would  be  of  great  benefit  to 
Alaska. 

ANALYSES  OF  SOIL  FROM  SITKA  STATION. 

The  folloAving  report  by  Dr.  Milton  Whitney.  Chief  of  the  Bureau 
of  Soils,  on  analyses  of  samples  of  soils  sent  him  from  the  Sitka 
Station,  are  submitted  because  they  throw  light  on  the  quality  of 
nuich  of  the  soil  in  the  coast  region : 

Xo.  1.  Siuiiple  of  subsoil  which  is  frequently  thrown  to  the  surface,  and.  in 
Iila<-es  where  knolls  have  been  leveled,  now  constitutes  the  surface  soil. 

I'er  cent. 

Nitrogen 1 0.05 

Acid  digestion : 

CaO   Trace. 

P2O5 Trace. 

K,0 07 

No.  2.  Sample  of  subsoil  found  somewhat  deeper  than  No.  1. 

Per  cent. 

Nitrogen___ 0.  08 

Acid  digestion  : 

CaO .47 

P,05 .12 

K,0 .  67 

No.    3.  Peaty    subsoil    found    in    hollows    and    spots.     Sterile    to    agricultural 

plants. 

Per  cent. 

Organic  and  volatile  matter 93.8 

Nitrogen -46 

Acid  digestion : 

CO .46 

p„05 Trace. 

kIO-I .17 
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No.  4.  Surface  sample  on  peaty  land  wbicli  bad  been  cleared  and  put  in  culti- 
vation.    Tbe  sample  sent  lias  been  on  tbe  surface  of  tbe  ground  for  one  year. 

11  is  sterile  until  lime  is  added. 

Per  cent. 

Organic  and   volatile  matter 96.42 

Nitrogen •  50 

Acid  digestion : 

CaO -47 

P.O. -07 

K,0 •  13 

ANGORA  GOATS  AT  COPPER  CENTER. 

The  following  letter  from  Judge  Andrew  Holman  shows  some 
possibilities  regarding  Angora  goat  production  in  Alaska: 

Dear  Sir  :  Early  in  August  tbis  year  we  received  from  Monmoutb,  Oreg.,  20 
Angora  goats — 25  grade  ewes  and  1  registered  buck ;  for  tbe  latter  we  paid  .$2;"). 
and  for  tbe  ewes  we  paid  $4  apiece.  It  took  nearly  a  montb  to  get  tbem  bere. 
but  tbey  stood  tbe  trip  better  tban  I  bad  ex|)ected;  not  one  sbowed  any  signs  of 
exbaustion.  But  of  course  tbey  ran  down  in  flesb  and  were  pretty  tbin  wben 
tbey  came  bere. 

Tbey  commenced  to  pick  up  at  once,  bowever,  and  now  tbey  weigb  easily  20 
per  cent  more  tban  they  did  wben  tbey  came;  and  tbe  beauty  of  it  is  that  tbey 
are  not  at  all  inclined  to  be  roving  and  give  us  absolutely  no  trouble.  Tbey 
bave  been  left  entirely  to  tbeir  own  free  will,  but  tbey  keep  close  to  their  camp. 
Only  once  bave  tbey  gone  over  500  yards  from  camp,  and  then  they  were  driven 
by  dogs. 

It  was  my  fear  at  first  that  we  should  have  everlasting  trouble  with  dogs, 
but  we  found  it  took  only  a  few  days  to  train  tbe  dogs  living  around  us  to  let 
them  alone,  and  tbe  Indians  bave  instructions  to  keep  their  dogs  away,  with 
which  tbey  comply  very  well.  But  if  tbey  do  get  after  tbem,  tbey  only  chase 
them  and  the  goats  run  for  camp,  so  we  have  bad  very  little  trouble  in  that  way. 

Now,  as  for  tbe  future  prosi)ects  for  tbeir  propagation  bere,  I  will  give  my 
opinion  just  as  I  have  studied  it  out.  I  bave  come  to  tbe  conclusion  that  we 
bave  bere  in  the  Copper  River  Valley  an  almost  ideal  place  for  tbeir  propaga- 
tion, as  it  seems  that  the  most  important  thing  with  them  is  to  b.-ive  a  dry 
climate  with  plenty  of  young  brush,  which  is  just  what  tbey  have  here.  In  tbe 
first  place,  most  of  tbe  land  in  tbe  valley  runs  in  benches  from  the  Copper  Kiver 
and  its  tributaries,  and  all  tbis  land,  up  to  quite  recently,  or  until  tbe  white  man 
commenced  to  come  in,  has  been  covered  with  more  or  less  heavy  tinibor.  I'.nt 
lately  a  great  deal  of  it  has  been  burnt  off,  and  as  soon  as  a  fire  runs  tbrougb 
tbe  timber  a  second  growth  of  cottonwood  and  willow  grows  ui)  just  ;is  (iiick 
as  it  can  stand;  consequently  there  are  thousands  of  acres  of  such  land,  s(>em- 
ingly  just  what  the  gt)ats  want.  Of  course  tbe  most  important  thing  is  what 
tbey  will  do  in  the  winter,  but  this  much  I  have  already  learned:  It  is  now 
along  in  October,  and  tbe  feed  for  other  kinds  of  stock  is  of  very  little  help  and 
has  been  so  for  some  time,  but  tbe  goats  are  doing  as  well  now  as  tbey  were  dur- 
ing the  summer,  and  it  will  not  be  any  different  until  tbe  snow  gets  deep.  It  is 
evident,  therefore,  that  if  they  are  not  wholly  self-sustaining,  tbey  are  at  least 
much  more  so  than  any  other  kind  of  stock;  and  if  we  have  to  provide  feed 
for  tbem  during  midwinter,  that  can  be  done  nmch  cheaper  tban  for  other  stock. 

Goats  are  browsers  and  eat  princii)ally   hrusb.     1    bad   two  natives   for  two 
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ilays  to  cut  nn<l  put  up  this  younp:  second  growth  into  Imndlos.  and  in  two  days 
tlu'y  put  ui>  iMiou;:h  fot'd  to  last  my  25  goats  at  least  six  weeks;  it  is  therefore 
tiuite  certain  that  goat  raising  will  he  a  proHtahle  industry  here.  It  stands  to 
reason  that  the  fleece  will  he  hetter  here  than  at  any  other  place  farther  east, 
hecause  of  the  climate.  As  a  meat  industry  it  surely  will  he  profitahle  for  a 
long  time  to  come.  A  g(»at  will  dress  from  40  to  GO  pounds,  and  25  cents  per 
pound  here  is  cheap.  From  what  I  have  already  seen  of  the  experiment,  I  have 
concluded  to  go  exclusively  into  the  Angora  goat-raising  husiness.  with  a  little 
farming  on  the  side.  Next  summer  I  shall  get  a  couple  of  hundred  more  ewes 
to  begin  with. 

Yours,  respectfully,  Andrew  Holman. 

Copper  Center.  October  .5,  1905. 


NOTES  ON  GARDEN  AND  NURSERY,  SITKA  STATION,  1905. 

APPLES. 

DWARF    TREES,    IN    ItREWERY    LOT. 

Sweet  Bough:  Juno  1,  three  trees  in  good  condition.  July  1,  leaves  some- 
what  affected   with   a    fungus;    sprayed   with    Bordeaux    mixture.     August    1, 

5  inches  new  growth ;  leaves  somewhat  burned  by  the  spray.  September  15, 
trees  vigorous,  with  no  indication  o*f  leaves  falling.  October  1,  leaves  yet 
green  ;  tips  too  tender  to  withstand  hard  freezing. 

Tetofsl<y  :  June  1,  three  trees  in  good  condition.  July  1.  sprayed  with  Bor- 
deaux mixture  for  leaf  fungus.  August  1.  4  inches  growth.  September  15, 
made  very  little  growth  since  August  1.  October  1,  tips  too  tender  for  hard- 
freezing  weather. 

Golden  Sweet:  June  1,  three  trees  in  fine  condition.  July  1,  sprayed  with 
Bordeaux  mixture.  August  1,  1  foot  growth;  vigorous.  September  1,  18 
inches  growth  :   very  vigorous.    October  1,  yet  holding  the  leaves  ;   tips  tender. 

Primate :  June  1,  two  trees,  both  looking  well.     July  1,  sprayed.     August  1, 

6  inches  growth.  September  15,  one  tree  18  inches  new  growth  ;  other  tree 
looks  well,  hut  has  made  little  new  growth.  October  1,  not  well  hardened  for 
w'inter,  yet  holding  the  leaves. 

Early  Harvest:  June  1,  three  trees,  very  good.  Sprayed  on  July  1.  August 
1,  1  foot  growth ;  thrifty.  September  15,  2  feet  growth.  October  1,  new  wood 
not  hardened  sufficiently  for  winter. 

Fanny:  June  1.  three  thrifty  trees.  Sprayed  on  July  1.  August  1,  2  inches 
of  growth:  very  backward.  September  15,  3  inches  growth;  trees  look  vigor- 
ous, but  have  made  poor  growth.     October  1,  leaves  remain. 

Keswicks  Codling:  June  1.  three  trees  growing  nicely.  Sprayed  on  July  1. 
August  1,  9  inches  growth;  looking  well.  September  15,  1  foot  growth.  Octo- 
ber 1,  wood  yet  tender. 

Yellow  Transparent:  June  1,  three  trees;  leaves  somewhat  affected  with  fun- 
gus; sprayed  with  Bordeaux  mixture.  July  1,  resprayed.  August  1,  growth 
uneven,  average  6  inches.  September  1,  15  inches  growth  on  two  trees;  other 
tree  looks  well,  but  made  little  growth.  October  1,  tips  of  new  wood  very 
tender. 

Red  Astrachan :  June  1,  three  trees ;  doing  nicely.  Sprayed  on  July  1.  Au- 
gust 1,  uneven  growth;  one  tree  vigorous.  September  15,  1  foot  new  growth; 
looking  well.     October  15,  new  wood  tender. 
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STANDARD  TREES. 

Fanny:  June  1,  five  trees;  tips  of  two  winterkilled;  otherwise  all  vigorous. 
August  1,  ,'5  inches  of  new  growth.  September  15.  1  foot  new  growth.  October 
1,  new  wood  very  tender  for  cold  weather. 

Golden  Sweet :  June  1.  five  trees  growing  vigorously.  August  1.  1  foot 
growth.  September  15,  2  feet  new  growth.  October  1.  one  tree  nearly  de- 
stroyed by  ravens  breaking  off  the  branches ;  others  vigorous,  but  too  tender 
for  hard-freezing  weather. 

Sops  of  Wine:  June  1,  five  trees  growing;  do  not  look  vigorous.  August  1,  3 
inches  growth.  September  15,  1  foot  growth ;  looking  much  more  vigorous  than 
earlier  in  the  season.     October  1,  tips  very  soft. 

Summer  Ro.se :  June  1,  five  trees ;  looking  well.  August  1,  very  little  new 
growth.  September  15,  made  but  little  growth  this  season.  October  1,  yet 
holding  leaves. 

Sweet  Bough:  June  1.  five  trees;  doing  nicely.  August  1.  G  inches  growth. 
September  15,  1  foot  growth.     October  1,  tips  of  new  wood  very  tender. 

Early  Strawberry :  June  1,  five  trees ;  very  thrifty.  July  15,  leaves  some- 
what spray-burned.  August  1,  1  foot  growth.  September  15,  vigorous;  18 
inches  new  growth.     October  1,  very  tender. 

Primate  :  June  1,  five  growing,  but  unthrifty  looking.  August  1,  4-inch  growth  ; 
looking  more  vigorous.  September  15,  G-inch  growth  :  many  leaves  for  so  short 
a  growth.     October  1,  trees  yet  holding  their  leaves. 

"Williams  Favorite:  June  1.  three  trees;  rather  unthrifty.  August  1.  3-inch 
growth.  September  15,  G  inches  of  growth ;  not  looking  vigorous.  October  1, 
new  wood  tender. 

Benoni :  June  1,  four  doing  well,  one  luithrifty.  August  1.  1  foot  of  growth. 
September  15.  2  feet  of  growth :  very  vigorous.  October  1,  too  tender  for  hard 
freezing  weather. 

Note. — These  trees  were  all  more  or  less  injured  by  ravens.  They  were 
sprayed  twice  in  July  with  Bordeaux  mixture  for  a  leaf  fungus  and  given  one 
washing  with  a  stiff  brush,  using  kei'osene  emulsion  for  cottony-cushion  scale 
which  had  attacked  them. 

APPLE.     5N   THE   STATION   GROUNDS. 

Duchess  (block  1)  :  June  1,  seventeen  trees;  growing  but  not  thrifty.  August 
1,  very  backward.     September  15.  only  thirteen  trees  alive ;    very  poor. 

Martha  :  June  1,  eighteen  trees ;  none  doing  well.  August  1,  making  but 
little  growth.     September  15,  sixteen  trees  alive;    three  have  made  growth. 

Hibernal  (block  1)  :  June  1,  seven  trees  very  thrifty.  August  1,  2  iuches  of 
growth.  September  15,  6  inches  of  growth;  looking  well.  October  1,  new 
wood  tender. 

Whitney  Crab:  June  1,  sixteen  trees  looking  well.  August  1.  new  growth 
very  short,  but  trees  look  thrifty.  Seittember  15,  1  foot  of  new  wood.  October 
1,  new  wood  appears  too  soft  for  freezing  weather. 

Red  Astrachan  :  June  1,  fifteen  trees  give  good  promise.  August  1.  hut  little 
new  growth.  September  15,  more  thrifty  than  earlier  in  the  season.  October 
1,  new  wood  very  short. 

Lowell:  June  1,  twelve  trees  making  feeble  growth.  August  1.  very  little 
new  growth.     September  15,  leaves  of  good  color  but  short  growth. 

Tetofsky :  June  1.  twenty  trees  look  well.  August  1,  new  growth  very  short; 
trees  look  fine.  September  15,  leaves  of  good  color  but  growth  short.  October 
15,  trees  yet  holding  leaves. 

Yellow  Transparent ;  June  1,  eighteen  trees  looking  well.     August  1,  growth 
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short;    loaves  spniy-lnirnod.     September  1.").  vtry  little  ^^owtli ;  l(>:\ves  of  j^ood 
color.     Oetober  1.  K'ii\»>s  yet  on  the  trees. 

Eureka:  June  1.  fourteen  trees;  tive  ^ive  pxul  i)roiiiisi'.  Auj,'ust  1,  all  trees 
ahoi't  e(;";.i  ;  very  short  i^rowth.  Sei)tenii)er  l.'>.  4-in(h  ^'rowth  ;  jiooil  eolor. 
October  1    leaves  yet  hanjiing. 

Sylvan  Sw*  et  :  June  1.  sixteen  trees  doing  nieely.  Au^'ust  1.  .".-inch  ^'mwtli. 
September  1."..  4-inch  j^rowth.     October  1.  leaves  green:    tips  very  tender. 

I5yers  Sweet  :  .lune  1.  eleven  trees  very  backward.  August  1.  all  nearly  dead. 
September  I.'),  no  growth:    leaves  have  good  color.     Octoi.er  1.  leaves  yet  green. 

Uasi»berry:  .June  .  eighteen  trees  thrifty  looking.  August  1.  4  inches  of 
growth.  Septeml)er  ..».  ''.  inches  of  new  growth.  October  1.  leaves  'lnii)ping: 
UKU'c  prounse  of  hardening  new  wood  than  with  other  varieties. 

lied  .lune:  .Tune  1,  sixteen  trees  look  well.  August  1.  very  little  growth. 
September  l.">.  one  tree  made  1  foot  of  new  gmwtli  :  others  made  i  ut  little 
growth,  some  being  nearly  dead. 

Maiden  Blush:  .Tune  1.  seven  trees;  three  seem  thrifty.  August  1.  not  doing 
well.  September  l."».  one  tree  made  12  inches  of  growth;  four  nearly  dead; 
two  look  well,  but  have  made  little  growth  this  season.  October  1.  leaves  yet 
green. 

Early  Harvest:  .June  1.  sixteen  trees;  seven  thrifty.  August  1.  very  back- 
ward: no  growth.  September  1.").  three  trees  made  (t  inches  of  growth:  others 
made  no  growth  though  the  trees  are  of  good  color. 

I'atten:  June  1,  seven  trees;  five  of  them  vigorous.  August  1.  4  inches 
of  growth.  September  15.  very  little  additional  growth.  October  1,  leaves  yet 
of  good  color. 

Jessie:  June  1.  seven  trees;  not  doing  well.  August  1.  two  trees  made  <! 
inches  of  growth;  others  making  no  growth.  September  l.".  two  trees  made  l."> 
inches  of  growth  ;  others  look  poorly.  October  1.1,  wood  on  vigorous  trees  loo 
soft  for  winter. 

Hibernal  (block  2)  :  June  1,  seven  trees  give  good  promise.  August  1, 
growth  2  inches.     September  1.5.  not  doing  well.     October  1.  very  poor. 

Peerless:  June  1,  six  trees  give  good  promise.  August  1,  4  inches  of  growth; 
looking  well.     September  1.5,  G  inches  of  growth.     October  1,  wood  very  soft. 

Yellow  Transparent :  .Tune  1,  nine  trees  doing  nicely.  August  1,  one  tree  made 
0  inches  of  gi-owth  ;  others  2  inches.  September  1.5,  one  tree  IS  inches,  others 
from  4  to  (5  inches.     October  1,  leaves  yet  hanging. 

Duchess  (block  2)  :  June  1,  eight  trees;  looking  well.  August  1,  new  growth 
very  short.  September  15,  ."?  inches  of  growth  ;  color,  good.  October  1,  leaves 
yet  hanging. 

Red  June:  Juue  1,  three  trees  making  good  start.  August  1.  very  little 
growth.  September  15,  leaves  of  good  color;  no  growth.  October  1,  leaves 
hanging. 

Hyslop :  June  1,  five  trees  look  vigorous.  August  1.  have  grown  very  little, 
but  look  well.  September  15,  18  inches  of  growth;  very  strong.  October  1, 
leaves  yet  retained. 

Native  Crab:  .Tune  1,  five  trees  making  good  start.  August  1,  9  inches  of 
growth:  two  trees  which  dropped  their  leaves  after  being  sprayed  have  again 
leafed  out.  September  1~%  15  inches  of  growth.  October  1.  leaves  have  turned 
and  wood  promises  to  harden. 

Transcendent;  June  1,  two  trees  doing  well.  August  1,  5  inches  of  growth. 
September  15,  8  inches  of  growth ;  very  good. 

Note. — All  these  trees  were  transplanted  this  spring  (1905)  to  ground  that 
had  been  thoroughly  plowed,  and  limed  at  the  rate  of  2  tons  per  acre.  They 
were  sprayed  twice  in  July  with  Bordeaux  mixture  for  leaf  fungus. 
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APPLE    TREES    ORAFTED    AT    THE    STATION,     1904. 

Lowell:  June  15,  whip  graft  on  native  stock  growing  nicely;  crown  graft  on 
native  stoclv  doing  nicely  also.  August  1.  all  doing  well.  September  15,  2 
feet  of  growth;  leaves  of  good  coloi-.     October  1,  wood  too  soft  for  hard  frost. 

Red  June:  June  1,  whip  graft  on  native  stock,  vigorous  looking.  August  1, 
growth  very  short,  looking  well.  September  15,  G  inches  of  growth.  October 
1,  tips  soft. 

Northwest  Greening  on  native  crab  stock  :  June  1,  growing  nicely.  August  1, 
looking  well,  but  growth  is  slow.  September  15,  good  color ;  no  additional 
growth. 

Okabena,  one-year  grafts.  June  1,  growing.  August  1,  2  inches  of  growth. 
September  15,  1  foot  of  growth  ;  very  good. 

Whitney  Crab:  June  1.  giving  good  promise.  August  1,  looking  well;  'S 
inches  of  growth.  September  15,  two  trees  very  vigorous ;  others  not  looking 
so  well. 

Princess  Louise :  June  1,  one-year  grafts  giving  good  promise.  August  15, 
4  inches  of  growth.  September  15,  1  foot  of  growth;  good  color.  October  1, 
wood  very  soft. 

Duchess,  one-year  grafts  :  June  1,  giving  good  promise.  August  1,  3,  inches  of 
growth  :  most  of  them  doing  poorly. 

Llibernal,  one-year  grafts:  June  1.  giving  little  promise.  Se[)tember  15,  one 
tree  6  inches  growth ;  others  doing  nothing. 

Martha  :  June  1,  one-year  grafts  giving  some  promise.  August  1,  growing 
nicely;  3  inches  of  growth.  September  15,  but  little  additional  growth;  not 
looking  well. 

Walbridge,  one-year  grafts:  June  1,  giving  promise.  August  1,  new  growth 
short,  but  looks  well.  September  15,  one  tree  8  Inches  growth  ;  others  appear 
thrifty,  but  the  growth  is  short. 

North  Star,  one-year  grafts :  June  1,  giving  promise.  August  1,  5  inches  of 
growth.     September  15,  growth  6  inches  ;  doing  well. 

Patten,  one-year  grafts :  June  1,  starting  well.  August  15,  (i  inches  of  growth. 
September  15,  growth  of  one  tree,  18  inches ;  others  have  made  no  additional 
growth. 

Minnesota,  one-j^ear  grafts :  June  1,  well  started.  August  1,  6  inches  growth. 
September  15,  one  tree  made  a  growth  of  2  feet ;  others  of  9  inches. 

Jewett,  one-year  grafts :  June  1,  good  promise.  August  1,  13  inches  of  growth. 
September  15,  growth  18  inches ;  very  vigorous. 

NEW    OR.\FTS,    1905. 

Sixteen  hundred  trees  of  many  varieties:  June  1,  very  slow  in  starting, 
weather  being  cool  and  extremely  dry.  August  1,  70  per  cent  doing  nicely. 
September  15,  all  have  made  good  growth.  October  1,  very  few  hard  enough  to 
stand  hard  frosts. 

Duchess  and  Tetofsky,  top-worked  on  native  stocks  are  doing  well  and  have 
made  a  growth  of  2  feet. 

Pyrus  baccata :  June  1,  fifteen  small  trees  all  doing  well.  August  1,  strong 
12-inch  growth ;  very  thrifty.  October  1,  leaves  falling ;  wood  promises  to 
harden  for  winter. 

Juneberry :  June  1,  nine  plants  making  a  vigorous  start.  July  1,  strong 
8-inch  growth ;  bloom  buds  set.  August  1,  14-inch  growth ;  some  fruit  set. 
September  15,  18  inches  of  growth ;  fruit  ripe.     October  1,  leaves  turning. 


31 

CHERRIES. 

English  Morollo,  nine  trees:  .Tune  1.  very  biu-kward.  August  1,  one  tree  dead; 
others  made  an  average  growth  of  10  inehes.  September  15.  growth  1.")  niches ; 
thrifty  looking.     October  1.  leaves  yet  green. 

Ostheim.  fifteen  trees:  .June  1,  doing  well;  in  bluom.  August  1,  some  fruit 
set,  but  dropped  when  small ;  (>  inches  of  growth.  September  1.").  growth  18 
inches;  trees  looking  well.     October  1.  leaves  yet  retained. 

Early  Richmond,  nineteen  trees:  .Tune  1.  growing  nicely.  August  1,  5  inches 
of  growth.  September  15.  three  trees  not  doing  well;  others  made  15  inches 
growth. 

Dyehouse,  nineteen  trees:  June  1,  doing  well.  August  1,  5  inches  growth. 
September  15.  10  inches  growth. 

Sand  Cherry,  six  bushes:  .Tune  1,  slow  to  start.  August  1,  very  thrifty;  15 
inches  growth.     September  15.  18  inches  growth. 

e'omi>ass.  four  trees:  .Tunc  1,  vigorous  start.  August  1,  t)  inches  growth. 
September  15,  growth  spindling. 

PLUMS. 

May  Day.  three  trees:  .Tunc  1.  4  inclu's  of  growth;  strong.  August  1.  growth 
15  inches.  September  1.5.  two  trees  very  strong;  other  one  not  doing  so  well. 
October  1,  leaves  falling. 

Forest  garden,  two  trees:  .June  1.  very  weak.  August  1.  growth  S  inches; 
looking  well.     September  15,  a  growth  of  1  foot.     October  1.  leaves  falling. 

Tomahawk,  one  tree :  June  1,  very  backward.  .Vugust  1,  growth  short,  but 
tree  looks  well.  September  15,  2-inch  growth;  good  color;  vigorous.  October 
1,  holding  its  leaves. 

Sayles,  two  trees:  June  1,  very  weak  growth.  August  1,  12  inches  growth. 
September  15,  leaves  y©llow  ;  growth  15  inches. 

Ilawkeye.  three  trees:  June  1,  very  weak.  August  1.  12  Inches  growth. 
September  15.  18  inches  growth;  thrifty.     October  1,  leaves  coloring. 

Wyant,  two  trees:  June  1.  starting  nicely.  August  15,  ^.^  inches  of  growth. 
September  15,  very  yellow;  growth,  spindling,  0  inches. 

Odegaard,  six  trees:  June  1,  leaves  very  yellow.  August  1,  doing  well; 
growth  0  inches.  September  15,  good  strong  8-inch  growth.  October  1,  leaves 
coloring. 

De  Soto  :  June  1,  four  trees  nearly  dead.  August  1,  three  trees  growing  some. 
Septen)ber  15,  three  trees  made  15  inches  growth  and  promise  well. 

Rollingstone :  June  1,  one  tree;  making  very  poor  start.  August  1,  a  growth 
of  15  inches.  September  15,  18  inches  growth;  vigorous.  October  1,  leaves 
dropping. 

Aitkin,  thirteen  trees:  June  1,  doing  well.  August  1,  12  inches  growth. 
September  15,  18  inches  growth;  vigorous.     October  1,  leaves  coloring. 

Pruijus  hessctji.  fifty  trees:  .Tune  1,  looking  vigorous.  August  1,  50  per  ceut 
looking  well.     September  15,  6  inches  growth.     October  1,  leaves  dropping. 

Seedling  Americana,  one  hundred  trees  :  June  1,  thrifty.  August  1,  6  inches 
growth.  September  15,  15  inches  growth;  very  vigorous.  October  1,  leaves  col- 
oring. 

Seedlings  of  Wyant,  twenty  trees:  June  1,  doing  nicely.  August  1,  growth 
rather  spindling.  September  15,  average  growth  15  inches ;  very  vigorous. 
October  1,  leaves  coloring. 

Seedlings  of  Cherry  Plum,  eighty-seven  trees :  June  1,  doing  nicely.  August 
1,  a  growth  of  15  inches.  September  15,  average  growth  18  inches ;  some  3-foot 
growths  ;  most  trees  sti'ong. 
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BUSH  FRUITS. 

Hiffh-lmsh  Crnnborry.  one  i)l:iiit:  June  1,  growing  very  well.  August  1,  very 
short  new  growth.     S.ej)teuil)er  l."i,  new  growth  very  short,  but  plants  look  strong. 

lUiffalo  Kerry:  June  1.  few  jilants  living;  very  poor.  August  1,  doing  nicely. 
Septenii)er  1."),  new  growth  short;  i)lants  look  well. 

Sand  Cherry  (Western)  :  June  1,  growing  slowly;  good  promise.  August  1, 
making  very  vigorous  growth.  September  15,  12  inches  of  growth;  looking 
thrifty.     October  1,  leaves  yet  green. 

CURRANTS. 

Red  Native  from  Sunrise.  Alaska:  June  1.  some  growing.  July  1.  very  back- 
ward.    August  1,  very  little  growth.     September  15,  nearly  all  dead. 

Red  Cross,  ten  plants  :  June  1,  growing  nicely.  July  1,  looking  well ;  (i  inches 
growth.  August  1.  0  inches  growth.  September  15,  leaves  falling;  1  foot  of 
growth. 

Black  Champion,  ten  plants:  June  1,  vigorous  start;  some  bloom.     July   1, 

5  inches  growth;  no  fruit.     August  1.  8  inches  growth.     September  15,  15  inches 
new  growth  ;  leaves  coloring. 

Lee  Prolific,  ten  i)lants :  June  1,  doing  well;  some  bloom.  July  3.  (5  inches 
growth.  August  1.  10  inches  growth.  September  1,  15  inches  growth.  October 
1,  leaves  dying. 

Wilder,  eleven  plants:  June  1,  thrifty.     July  1,  4  inches  i^'owth.     August  1, 

6  inches  growth.     September  15,  leaves  coloring. 

Russian  Black,  five  plants :  June  1,  vigorous.  July  1.  8  inches  growth. 
August  1,  15  inches  growth.     September  15,  18  inches  growth. 

Common  Red:  June  1.  growing  nicely.  July  1,  6  inches  growth.  August  1, 
12  inches  growth.     September  15,  not  vigorous. 

Ruby  Castle,  seventeen  plants:  June  1,  doing  nicely.  July  1,  3  inches  growth. 
August  1,  very  little  additional  growth.  September  1,  plants  do  not  appear 
thrifty. 

Black  Currants,  twenty-five  plants:  June  1,  good  growth;  in  bloom.  July  1, 
15  inches  growth;  leaves  somewhat  affected  with  fungus — spx-ayed  with  Bor- 
deaux mixture.     August  1,  20  inches  growth.     September  15,  leaves  coloring. 

Natire  Currant:  June  1,  growing  vigorously.  July  1,  strong  growth.  August 
1,  5  inches  growth.     September  15,  leaves  coloring. 

Amber-Colored,  four  plants:  June  1,  gi'owing  nicely;  in  bloom.  July  1,  10 
inches  growth.     August  1,  15  inches  growth.     September  15,  leaves  dropping. 

A'ictoria,  eighteen  plants:  June  ],  thrifty;  in  bloom.  July  ],  8  inches  growth. 
August  1,  fruit  small,  ripe ;  12  inches  growth.     September  15,  leaves  falling. 

Crandall,  five  plants:  June  1,  vigorous  growth;  in  bloom.  July  1,  some  fruit 
set;  6  inches  growth.  August  1,  fruit  not  good;  10  inches  growth.  September 
15,  strong  plants  ;  leaves  falling  ;  2  feet  of  growth. 

Fay  Prolific,  two  bushes:  June  1,  thrifty  growth;  in  bloom.  July  1.  fruit 
set;  5  inches  growth.     August  .1,  8  inches  growth.     September  15,  leaves  falling. 

White  Currant:  Jiine  1,  growing  well;  in  bloom.  July  1,  fruit  set;  5  inches 
growth.  August  1,  8  inches  growth;  very  little  fruit.  September  15,  plants 
thrifty;  leaves  falling;  1  foot  of  new  growth. 

Currant  cuttings  of  various  varieties.  'AftOO  plants:  June  1.  doing  very  well. 
July  1,  making  fair  growth.  August  1,  not  making  the  desired  to])  growth. 
September  15,  top  growth  rathwr  short ;  excellent  root  system  developed. 
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BLACK15ERUIES. 

Snyder,  one  plant:  June  1.  ;,'n)\vin;:;  nieely.  July  1.  niakins:  slow  ^M-owtli. 
Aufiust  1.  S  in<-hes  {^rowtli.     Septeniher  15.  too  tender  lor  winter  weather. 

Taylor,  seventeen  plants:  June  1,  lookinir  well.  July  1.  making  J^ood  f,'rnwtli. 
Au>,'ust  1.  new  eanes  lo  inches  long.  !Sei)teniber  15,  caues  short,  will  re<iuire 
winter  protection. 

RASmKRUIKS. 

Turner,  twenty  plants:  June  1.  not  vigorous.  July  1,  have  better  color;  in 
bloom.  August  1.  new  canes  long.  September  15.  no  fruit;  canes  :?  feet  tall; 
very  tender. 

Miller,  twelve  plants:  .luiie  1.  growing  slowly.  .Inly  I,  making  slow  growth: 
few  bloom.  August  1.  new  canes  18  inches  long.  Septeml)er  15.  canes  l!  feet 
long,  but  tot)  tender  for  freezing  weather. 

London:  .June  1,  making  good  growth.  July  1.  in  l)lo<)m ;  growing  slowly. 
August  1.  new  cfines  '2  feet  long:  fruit  jioor.  September  15.  :*.-foot  canes:  very 
tender. 

Ked  Uas|(berries  ( (•oiiunon  )  grown  for  prop.ig.itiiig  only:  Have  done  exceed- 
ingly well. 

UOOSEBEKRIES. 

Whitesmith,  nine  plants:  June  1.  vigorous:  in  bloom.  July  1.  average  growth 
10  inches;  no  fruit  .set.  August  1.  15  inclu's  growth.  Septemlier  15,  little  addi- 
tional growth;  leaves  coloring. 

Columbus,  eight  plants:  June  1.  growing  nicely.  July  1.  average  growth  2 
inches;  very  backward;  good  color.  August  1.  5  inches  growth.  September  15, 
10  inches  growth;  one  plant  much  more  vigorous  than  the  others. 

Indu.stry,  eight  plants:  June  1.  making  good  start.  July  1.  good  color;  mak- 
ing slow  growth.  August  1,  .">  inches  growth.  September  15,  unthrifty.  Octo- 
ber 1,  leaves  dropped. 

Smith  Imperial,  five  plants:  June  1.  thrifty  start.  July  1,  0  inches  growth. 
August  1,  very  little  additional  growth.     September  15,  1  foot  of  growth. 

Red  Jacket,  six  plants:  June  1.  vigorous  start.  July  1,  4  inches  growth. 
August  1,  6  inches  growth.  Sei)tember  15.  14  inches  growth.  October  1,  leave.s 
coloring. 

Triumph,  five  plants:  June  1,  doing  well.  July  1,  good  color;  very  little  new 
growth.  Augu.st  1,  3  inches  growth.  September  1,  (3  inches  growth.  October  1, 
leaves  well  colored. 

English,  six  plants:  June  1,  vigorous.  July  1,  growing  nicely;  some  fruit. 
August  1,  growing  slowly.  September  15,  new  growth  very  short ;  fruit 
ripened.     October  1.  leaves  dropping. 

Houghton,  eighteen  plants:  June  1,  growing  nicely;  in  bloom.  July  1,  fruit 
well  set ;  medium  size.  August  1,  3  inches  growth.  September  15,  fruit 
ripened;  very  little  additional  growth.     October  1,  leaves  dropping. 

Champion,  thirteen  plants:  June  1,  vigorous,  in  bloom.  July  1,  very  little 
fruit  set;  3  inches  growth.  August  1,  5  inches  new  growth.  September  15,  6 
inches  growth. 

STRAWBERRIES. 

Bismarck:  June  1,  growing  nicely;  in  bloom.  August  1,  fruit  ripening; 
plants  vigorous.  September  15,  many  new  plants.  October  1.  young  plants, 
in  abundance.     This  is  the  best  variety  grown  at  this  station. 
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Enhance:  June  1,  in  bloom.  August  1,  no  berries  set,  plants  growing 
nicely.     September  llj,  vig(;r()us  new  plants. 

Michigan:  June  1,  growing  nicely;  plants  blooming.  August  1,  no  fruit; 
plants  making  vigorous  growth.     September  'i^,  strong  new  plants;    promising. 

Saunder :  June  1,  in  bloom.  August  1,  fruit  ripening;  poor.  September 
15,    many    new    plants. 

Native:  June  1,  vigorous  growth;  in  bloom;  perfect  flowers.  August  1,  no 
fruit ;    Vigorous  growth.     September  la,  new  plants  in  abundance. 

ORNAMENTALS. 

Caragana  arhorestceus:  June  1,  doing  well.  August  1,  growing  slowly.  Sep- 
tember !.">.  plants  look  well;    very  short  growth. 

Canif/aiia  viicmpln/Ua:  June  1,  not  thrifty.  August  1.  growing  slowly.  Sep- 
tember 1.5,  few  plants  growing. 

Eglantine,  nine  plants :  June  1,  doing  well.  August  1,  making  vigorous 
growth.     September  15,  18  inches  growth;    very  strong. 

Lilac  (common),  six  plants:  June  1.  growing  nicely.  August  1,  very  short 
new  growth.     September  15,  new  growth  very  short ;    plants  look  strong. 

Lonkera  alba  rosea,  four  plants:  June  1,  growing  nicely.  August  1,  6  inches 
growth.     September  15,  8  inches  growth  ;    good  color. 

Loniccra  hclla  alhkla:  June  1,  starting  nicely.  August  1,  4  inches  growth. 
September  15,  vigorous  strong  plants;  10  inches  growth.  October  1,  leaves 
yet  hanging. 

Lonicera  tatarica  rosea:  June  1,  started  well.  August  1.  5  inches  growth. 
September  15,  plants  strong  and  vigorous ;  15  inches  growth. 

Lonicera  tatarica  si)le)Hleiif<:  June  1.  thrifty  growth.  August  1,  C,  inches 
growth.  September  15,  strong  vigorous  plants,  15  inches  growth.  October  1, 
yet  holding  the  leaves. 

Loniccra  tatarica,  twelve  plants:  June  1,  not  thrifty.  August  1,  making 
slow  growth.     September  15,  growth  very  short;    not  doing  well. 

Loniccra  tatarica  grand iflora  :  June  1,  growing  nicely.  August  1,  3  inches 
of  new  growth.     September  1.5,  pUmts  strong;    15  inches  growth. 

Mountain  Ash;  June  1,  thrifty.  August  1,  3  inches  growth.  September  15, 
very  little  additional  growth. 

Niobe  Willow:  June  1,  doing  nicely.  August  1.  15  inches  growth.  September 
15,  3  feet  of  growth.     October  1,  wood  too  soft  for  hard  freezing  weather. 

Rosa  riigosa:  June  1,  doing  nicely.  August  1.  growing  slowly.  September 
15,  8  inches  growth  ;  ^doing  very  well. 

Siberian  Sandthorn :  June  1,  not  vigorous.  August  1,  very  little  growth. 
September  15,  very  backward. 

Speer  Elderberry,  four  plants:  June  1,  just  starting  growth.  August  1.  8 
inches  growth.  September  15,  1  foot  of  growth.  October  1,  wood  too  soft  to 
stand  hard  freezing  weather. 

Ural  Willow,  si.\  plants:  June  1,  growing  vigorously.  August  1,  0  inches 
growth.  September  15,  10  inches  growth.  Cuttings  of  this  have  made  a  strong 
growth  this  season. 

VEGETABLES. 

The  season  was  on  the  whole  quite  favorable  to  the  growth  of  vegetables 
and  the  commoner  sox'ts — potatoes,  turnips,  radishes,  lettuce,  etc. — did  very 
well.  (PI.  VII,  fig.  1.)  Excellent  reports  have  been  received  from  various  parts 
of  the  Territory.     These  are  noted  under  reports  from  the  seed  distribution. 

At  the  Sitka  Station  the  soil  continues  to  be  so  uneven  in  quality  that  the 
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experiments  we  hnve  undertaken  with  ve.i:etiii)]ei5!  are  not  reliable.  The  soil  is 
acid  an<l  re(|uiri's  to  be  dressed  with  a  still  heavier  coatiiij;  of  lime  than  has 
been  so  far  applied.     A  suuiiuary  of  the  results  olitained  follows: 


Broad  Windsor  (seed  procured  from  a  Seattle  .seed  house)  :  Of  this  three 
rows  were  planted.  They  all  grew  splendidly,  attained  a  height  of  3  to  4  feet, 
and  were  loaded  with  i»ods,  which  were  ready  for  use  in  the  latter  part  of 
September,  but  none  of  the  seed  matured. 

A  few  beans  of  each  of  luany  varieties  sent  to  the  station  from  the  Depart- 
ment of  Agriculture  for  trial  were  also  planted,  but  none  of  them  compared  to 
those  raised  as  above  stated.  Many  of  them  failed  to  grow  and  none  of  them 
amounted  to  anything  worth  mentioning.  These  varieties  were  imi)orted  from 
Europe  and  elsewhere.  They  were  sent  out  under  the  following  numbers : 
L'45r>.  L'4r,.'',.  24»M.  24()(;.  1041:^.  10414,  l()4ir>,  1041^1,  KM.'^l,  10432,  104:53,  10435, 
10437,  10440,  10443,  1043(i.  10445,  10434.  10430,  10438,  10418,  10441,  10432. 

Wax  beans,  Pole  beans,  and  Lima  beans  were  not  tried,  as  they  have  here- 
tofore proved  unsuccessful. 

BEETS. 

Early  Egyptian:  A  short  row  was  i>lanted  and  did  very  well,  making  roots 
from  3  to  4  inches  in  diameter. 

French  White  Sugar:  A  short  row  of  this  variety  was  iilanted,  but  it  proved 
a  failure. 

BKOCCOr.T. 

Large  White  French:  Seed  sown  in  cold  frame  April  22,  producing  .strong 
l)lants,  which  were  set  in  oiien  ground  June  9.  Plants  set  in  a  small  plat  of 
good  garden  soil  developed  heads  of  good  size,  G  to  7  inches  in  diameter.  Other 
plants  set  in  soil  not  so  good  developed  only  very  small  heads. 

BRUSSELS    SPROUTS. 

Dwarf  Improved :  Seed  sown  April  20,  with  cabbages  in  flats — that  is, 
shallow  boxes  in  the  greenhouse.  Only  40  per  cent  of  the  seed  grew.  The  plants 
were  set  out  the  first  week  in  June  and  developed  satisfactorily.  Brussels 
sprouts  can  be  grown  successfully  in  the  Alaska  coast  region. 


All  the  following  varieties  were  sown  in  shallow  boxes  on  April  20.  These 
boxes  were  kept  under  glass  in  the  greenhouse,  which,  however,  was  not  heated 
artificially.  They  made  a  good  growth.  In  the  middle  of  May  the  boxes  were 
set  outdoors  to  harden  the  plants.  This  gave  us  good  strong  plants  by  June  1, 
and  they  were  transplanted  between  June  1  and  8.  One  hundred  plants  of 
each  variety  were  set  out  with  a  view  to  comparing  the  different  sorts.  The 
experiment  was  only  a  partial  success,  because  the  soil  at  the  station  is  not 
yet  in  proper  condition  for  culture;  although  it  has  been  limed  it  remains 
acid  and  is  very  spotted  in  character.  Early,  medium  early,  and  late  varieties 
were  represented  in  about  equal  numbers. 

Extra  Early  Express:  Many  plants  failed  to  head.  September  1  a  few  heads 
were  ready  for  use,  but  they  were  small,  averaging  but  2  pounds  in  weight. 

Early  Spring:  September  1,  a  few  heads  were  ready  for  use.  They  averaged 
but  1  pound  each,  and  many  plants  failed  to  head. 
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Early  York  :  This  variety  did  hotter  tlian  either  of  the  two  foregoing,  though 
some  plants  failed  to  head.     By  September  1    the  heads  then  ready  averaged 

3  pounds  iu  weij^ht. 

Henderson  Early  Sununer :  A  larger  proportion  produced  heads,  though  they 
were  not  solid.     They  were  later  than  those  already  named  and  averaged  but 

2  pounds  in  weight,  though  some  of  the  best  weighed  4  pounds. 

All-Head  Early:  Only  20  per  cent  formed  heads,  but  these  were  good  and 
solid.  By  November  1  they  averaged  3  pounds  in  weight,  and  some  of  the  best 
weighed  .5  pounds. 

Early  Etampes :  A  French  variety.  Nearly  half  of  the  seed  failed  to  grow. 
By  Sei)tember  1  a  few  heads  were  large  enough  for  use.     Some  of  them  weighed 

4  pounds  each. 

Early  Large  York  :  Only  30  per  cent  of  the  i)lants  headed.  By  October  15 
some  of  the  heads  were  large  enough  for  use.  The  best  weighed  (>  pounds  each. 
Most  of  them  were  small  but  solid. 

Early  Dwarf  Savoy :  About  40  per  cent  of  the  plants  headed.  The  growth 
was  slow ;  none  were  ready  for  use  until  November  1,  when  the  largest  avei'- 
aged  31  pounds. 

Early  Jersey  Wakefield:  Of  all  the  early  varieties  in  the  tests  made  at  the 
station  up  to  this  time,  this  is  on  the  whole  the  most  satisfactory.  It  is  a 
reasonably  sure  header,  although  the  heads  are  small.  The  plants  are  large 
and  spreading,  and  one  is  led  to  expect  larger  heads  from  the  size  of  the  leaves. 
But  all  things  considered,  it  is  a  fairly  reliable  sort.  In  the  present  test  70 
per  cent  of  the  plants  produced  heads.  It  is  not  the  earliest  sort;  none  were 
ready  for  use  until  the  middle  of  October,  and  they  continued  to  grow  until 
November  8.     A  few  heads  reached  the  weight  of  5  pounds ;  33  heads  averaged 

3  pounds  ;  the  i*est  were  still  smaller. 

Early  Drumhead :  Only  40  per  cent  headed.  The  growth  was  slow  and  they 
were  not  ready  for  use  until  the  last  of  October.  Average  weight  of  heads.  3i 
pounds. 

Early  Dwarf  Flat  Dutch:  A  small  variety  that  did  not  prove  to  be  highly 
commendable.     Its  growth  was  slow  ;  the  heads  were  small,  but  solid. 

All  Seasons :  About  40  per  cent  of  the  plants  of  this  variety  produced  small 
heads.     The  largest  weighed  5  pounds. 

Premium  Drumhead:  Only  about  30  per  cent  of  this  variety  produced  mar- 
ketable heads.     The  largest  weighed  2*  pounds.     Growth  was  slow. 

Sure  Head:  Its  growth  did  not  justify  its  name  in  this  case.  Less  than  30 
per  cent  of  the  plants  formed  heads,  and  these  were  small  and  soft. 

Short-Stemmed  Brunswick :  Growth  was  slow  and  the  heads  were  small,  but 
they  were  of  even  size  and  quite  firm.     About  75  per  cent  of  the  plants  headed. 

Fottler  Drumhead:  Did  very  jioorly  throughout.  Only  25  per  cent  of  the 
plants  headed.  The  growth  was  slow  and  backward.  The  best  head  weighed 
3  pounds. 

Winningstadt:  Has  been  grown  at  the  station  before,  and  has  been  more 
satisfactory  in  former  years  than  the  present  season.  It  i)roduces  firm,  conical 
heads  of  small  size.     Only  30  per  cent  of  the  plants  headed. 

Charleston  or  Large  Wakefield:  Similar  to  .lersey  Wakefield  but  later  and 
did  not  do  so  well  as  that  variety.     Average  weight  of  heads,  2  pounds. 

Succession:  Only  a  small  percentage  of  plants  formed  heads  and  the  best  of 
these  weighed  3  pounds. 

Danish  Bald  Head:  This  did  not  prove  a  success.  Only  a  small  percentage 
of  the  plants  headed  and  the  heads  were  very  small. 

Di-uinhe:id  Savoy:  It  w:is  liackward  and  m;iny  plants  failed  to  head,  and  the 
heads  which  did  grow  were  not  solid. 
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Large  Late  Flat  Dutch:  Thousli  only  :M>  por  cont  of  tlio  plant'^  lioadod,  this 
appeared,  nevertheless,  to  in'  a  promising  sDrt.  'I'lic  lu'st  lu-ad  weighed  (> 
pounds. 

As  stated  at  tlie  outset,  it  \v«.uld  not  iu-  fxir  to  pass  Judgment  on  this  test. 
The  soil  is  to  hlame,  and  it  reciuires  timi'  to  get  the  raw  |ieat.v  soil  into  condi- 
tion to  produce  fair  garden  crops. 

CAII.II'I.OXTER. 

The  following  six  varieties  were  grown:  Early  London.  Early  Snowhall, 
Early  Favorite,  Extra  Early  Dwarf  Erfurt,  Early  I'aris,  and  Le  Normand 
Short  Sti'm.  Like  the  cahhages,  these  were  sown  in  flats  April  24,  kept  under 
glass  in  a  cold  greenhouse  until  the  middle  of  May,  and  then  gradually  hard- 
ened. Transplanted  June  0.  In  a  small  patch  of  good  garden  soil  in  town  they 
did  well,  hut  those  planted  on  station  ground  produced  hut  small  heads.  Those 
grown  on  good  soil  gave  results  as  follows : 

E.arly  Snowhall  :  An  early  and  sure  header,  of  evt-n  si/e.  aiii  of  exrellent 
(luality.     They  were  ready  in  early  August. 

Extra  Early  Dwarf  Erfurt:  A  desirahle  variety  hut  somewhat  uncertain. 
Several  plants  failed  to  head. 

Early  Paris:  A  fairly  good  variety. 

Early  Favorite,  Le  Normand  Short  Stem,  and  Early  London  :  IMiese  ranked 
r.hout  together.  Early  London  produced  large  plants,  several  of  which  failed 
to  head  and  the  heads  produced  were  small. 

CARROTS. 

All  the  following  varieties  were  planted  May  IS  and  gathered  Octoher  fl: 

French  Forcing:  This  is  a  short  stump-rooted  variety  producing  small  roots, 
hut  they  grew  to  normal  size  and  can  he  reconnnended  for  early  use. 

Half  Long  Scarlet :  This  variety  likewise  grew  to  normal  size  and  was  on  the 
whole  satisfactory. 

Ox  Heart:  Made  a  slow  growth  and  yielih'd  hut  few  and  small  roots.  It  is 
not  so  good  as  either  of  the  foregoing. 

Chantenay :  This  variety  has  given  good  satisfaction  at  Sitka  Station  in 
former  years.  The  present  year  it  did  not  do  so  well  owing  to  tlie  soil  in  which 
it  grew,  lint  it  has  done  well  in  other  parts  of  Alaska. 

Half  Long  Stump-Rooted:  This,  too,  grew  in  poor  soil,  hut  it  made  a  satis- 
factory yield  and  was  ready  for  use  in  August.  It  can  he  recommended  for 
Alaska. 

CELERY 

Improved  White  Plume:  The  pa*t  season  this  variety  gave  very  good  satis- 
faction. It  was  grown  in  the  cold  frame  where  the  soil  was  rich,  but  it  will 
also  develop  normally  iu  the  open  ground.  By  September  15  the  plants  in  th« 
cold  frame  were  nearly  ready  to  blanch. 


Tall  Green  Scotch  and  Dwarf  German :  The  plants  were  started  in  flats  in  the 
same  manner  as  the  cabbage  plants  and  transferred  to  open  ground  early  in 
June.  They  developed  normally.  Kale  is  one  of  the  crops  than  can  be  grown 
with  certainty  in  Alaska,  and  when  properly  cooked  there  is  no  more  delicious 
form  of  greens  than  Scotch  kale.  It  should  be  grown  in  every  garden  in  the 
Territory. 
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Hollow  Crown:  This  is  a  staudanl  variety.  In  good  soil  it  develops  large 
tender  roots.     The  present  year  roots  2i  inches  in  diameter  were  grown. 

PEAS. 

Half  the  pea  crop  was  treated  with  a  commercial  inoculating  i»reparation,  in 
order  to  ascertain  the  effect,  if  any,  on  the  yield. 

Alaska:  Planted  May  18.  July  1,  2J  feet  high,  and  in  bloom  by  July  15. 
Pickings  were  made  at  various  intervals  from  August  1  to  25.  The  total  yield 
of  pods  from  a  row  00  feet  long  weighed  21  pounds.  The  same  variety  not 
inoculated  developed  normally,  and  there  was  but  little,  if  any,  difference  in 
appearance  between  those  treated  and  those  not  treated;  but  there  was  a 
decided  difference  in  yield.     A  GO-foot  row  not  treated  yielded  15J  pounds. 

First  and  Best :  Seed  inoculated.  Planted  May  18.  July  1,  2^  feet  high  and 
beginning  to  bloom.  They  appeared  to  be  a  little  in  advance  of  Alaska.  A 
GO-foot  row  yielded  2.'^.  pounds  between  August  1  and  25.  Yield  of  a  60-foot 
row  planted  alongside  but  not  trciited  was  but  14  pounds.  This  and  Alaska 
variety  have  been  very  satisfactory  at  the  Sitka  Station,  and  can  be  recom- 
mended for  use  in  Alaska. 

Marblehead  Mammoth:  Planted  May  IS.  July  1,  3  feet  high.  July  15,  a  few 
blossoms  showing.  August  1,  5  feet  high  and  in  full  bloom.  Pods  ready  for  use 
August  IT.  Between  this  date  and  September  19  a  GO-foot  row  yielded  42i 
pounds.  The  seed  was  not  inoculated.  The  pods  of  this  variety  were  affected 
by  a  fungus  growth,  which  did  not  attack  other  varieties  growing  alongside 
of  it.  It  is  a  later  and  larger  sort  than  the  two  first  named,  but  it  also  appears 
to  give  heavier  yields. 

Premium  Gem:  Seed  planted  May  18.  July  1.  2  feet  high.  Beginning  to 
bloom  August  1.  Made  but  poor  growth ;  only  a  few  pods  were  large  enough  for 
use ;  was  almost  a  failure.     The  yield  of  a  GO-foot  row  was  4*  pounds. 

POTATOES. 

The  following  varieties  were  grown  :  Extra  Early  Ohio,  Early  Ohio,  Freeman, 
Burbank.  Hamilton  Early,  Extra  Early  Triumph.  Banner,  Lincoln,  Early  Har- 
vest, Bovee.  Red  River  White  Ohio,  White  Mammoth,  Pat's  Choice,  Extra  Early 
Pioneer,  Early  Michigan,  Vornehm,  Yigensia,  Irish  Cobbler,  Ohio  Junior,  White 
Beauty,  Early  Andes,  Garfield,  Extra  Early,  Carman  No.  3,  White  Kenai,  and 
Red  Kenai. 

Most  of  these  were  grown  on  a  very  small  scale.  The  seed  was  procured  by 
the  pound,  and  only  from  1  to  4  pounds  were  planted,  and  the  yields  of  these 
small  plats  can  not  be  compared  with  any  profit.  Those  grown  on  a  larger  scale 
from  seed  raised  at  the  station  the  previous  year  were  Freeman,  Garfield,  Bur- 
bank,  White  Kenai,  and  Red  Kenai.  Of  these  the  Freeman  was  by  far  the  best, 
one-nineteenth  of  an  acre  yielding  1.44G  pounds,  or  at  the  rate  of  550  bushels  to 
the  acre,  and  04  per  cent  of  the  crop  was  marketable. 

Burbank:  Yielded  at  the  rate  of  288  bushels  per  acre,  and  SG  ]K"r  cent  of  the 
crop  was  marketable. 

Garfield:  Yielded  at  the  rate  of  54  bushels  to  the  acre,  of  which  80  per  cent 
was  marketable. 

White  Kenai  :  Yielded  at  the  rate  of  117  l)ushels  per  acre,  of  which  (!5  per  cent 
was  marketable. 

Red  Kenai  :  Yielded  at  the  rate  of  8!)  bushels  to  the  acre,  of  which  7<'>  per  cent 
was  marketable. 
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This  great  difference  in  yield  is  partly  duo  to  inequalities  in  the  soil,  a  con- 
dition we  have  not  yet  been  able  to  rectify,  but  in  the  main  the  difference  is 
due  to  tlic  varieties.  Up  to  this  time  the  Freeman  is  the  best  potato  urown  at 
the  station.  It  is  mediiun  early,  white,  oblong,  of  medium  size  and  quite  uni- 
form, shallow  eyes,  and  excellent  (piality,  l»eing  dry  and  mealy  when  boiled. 
The  two  varieties — named,  respectively,  the  White  and  Red  Kenai — were 
obtained  from  the  village  of  Kenai,  on  Cook  Inlet,  where  it  was  claimed  that 
they  had  been  grown  by  the  Russian  settlers  for  at  least  fifty  years.  These 
potatoes  have  no  special  merit,  except  the  fact  that  they  have  been  thoroughly 
acclimated,  but  they  are  not  early,  nor  are  they  of  first  quality. 

It  is  to  be  noted  that  seed  potatoes  iyiported  from  the  States  usually  do  not 
do  well  the  first  year.  They  do  not  comjtare  in  yield  or  vigor  with  potatoes  of 
the  same  varieties  raised  from  Alaska-grown  seed.  This  fact  has  been  observed 
also  by  many  settlers,  who  have  conmiented  upon  it.  The  varieties  here  named 
will  be  grown  again  next  year  from  the  present  crop  of  seed,  and  it  will  then  be 
possible  to  make  a  better  estimate  of  tiieir  comparative  value. 

KOIll  -KAIil. 

Planted  in  open  ground  May  1.1.  I'.y  Sei»teuil)er  they  gave  promise  of  a  fair 
crop,  and  October  S  we  gathered  V2i  pounds  of  marketalile  roots  from  1!S()  feet 
of  row,  which  was  a  very  small  yield. 

RUT.\-RAGA. 

I'urple  Top  Yellow  Swede:  Seed  idautetl  in  ojH'n  ground  .May  15.  October  8, 
210  pounds  of  marketable  roots  w<'re  gatiiercd  from  12S0  feet  of  row. 


No.  1G7S,  Imported  Finnish  Seed:  Seed  sown  May  l.o.  The  crop  yielded  IfiO 
lK)unds  of  marketable  roots  from  140  feet  of  row.  This  is  a  small  white  turnip 
of  good  quality.  No.  G176,  Imported  Finnish  Seed :  Seed  sown  May  15.  Yield, 
L'40  pounds  of  marketable  roots  from  1-0  feet  of  row.  This  is  a  small  yellow 
turnip  of  very  fine  quality. 

WORK  AT  THE  COPPER  CENTER  STATION. 
OUTLINE  OF  OPERATIONS. 

Since  the  last  report  little  has  been  done  in  the  way  of  building,  except  the 
addition  of  a  shed,  14  by  SO  feet  in  size,  on  the  south  side  of  the  barn,  which  is 
ready  for  the  roof ;  also  a  frost-proof  root  cellar  is  nearing  completion. 

Having  no  help  from  October  until  February,  when  the  freighting  season 
opened,  the  superintendent  spent  his  time  in  making  the  cabin  (PI.  IV,  fig.  1) 
and  barn  a  little  more  comfortable  for  cold  weather,  whipsawing  some  lumber, 
building  a  hay  press,  making  a  roll-top  office  desk,  baling  and  freighting  5  tons 
of  native  hay  from  Willow  Creek  to  the  station,  and  freighting  1,900  feet  of 
lumber  20  miles  down  the  Klutena  River. 

The  frost  being  sufficiently  out  of  the  ground,  stirring  the  soil  was  begun 
April  25.  The  first  plats  were  seeded  May  9,  as  25  acres  were  then  ready  for 
the  drill.  The  last  seeding  was  done  May  25.  Thirty  acres  were  seeded  to  the 
various  grains,  3  acres  of  which  were  seeded  to  awnless  brome  grass  {Bromus 
inermis). 
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After  the  seeding  was  done  attention  was  given  t©  flearing  and  brealving  4 
acres  of  low  wet  ground  for  the  purpose  of  seeding  it  to  timotliy  and  otlier 
grasses.  Seven  acres  of  new  ground  which  had  already  l)een  broken,  with  the 
3  acres  broken  later,  make  14  acres  of  new  ground  broken  this  season.  There 
are  now  36  acres  of  ground  broken  and  about  5  acres  cleared,  which  could  not 
be  broken  until  the  ground  became  too  dry.  The  4  acres  broken  for  grasses 
could  not  be  got  in  shape  in  reasonable  time  for  seeding,  and  it  was  tliought 
best  to  defer  seeding  till  next  spring,  and  at  the  same  time  sow  oats  or  some 
kind  of  grain  with  the  grass  seed.  Clearings  of  last  year  had  to  be  fenced,  and 
it  was  also  due  time  to  fence  off  the  pasture  lands,  as  travel  is  ra])idly  increas- 
ing from  year  to  year  over  this  trail.  < Enough  stock  passed  here  this  season  to 
graze  off  our  entire  pasture  in  a  single  day;  the  last  herd  of  beef  cattle  passing 
numbered  76  head. 

One  mile  of  barbed-wire  fence  was  built,  two-thirds  of  a  mile  of  stake-and- 
rider  fence,  and  a  picket  fence  inclosing  about  1  acre  around  the  cabin.  The 
yard  was  then  cleared  of  moss,  plowed,  graded,  and  laid  out  with  5-foot  walks 
to  be  graveled  and  the  remainder  seeded  to  grass,  leaving  a  good-sized  kitchen 
garden  on  one  side  and  a  small  grass  plat  in  the  rear. 

WEATHER  CONDITIONS. 

This  season  has  varied  somewhat  from  either  of  the  two  previoiis  years  of 
our  field  operations.  Tlie  precipitation  has  been  so  light  that  croiis  made  \'ery 
short  growth.  Even  the  wild  grasses  in  open  places  were  seen  to  be  withering 
in  midsummer  and  did  not  make  their  usual  growth. 

The  snowfall  was  also  very  light  last  winter,  amounting  to  but  25§  inches, 
making  i)ut  1.64  inches  actual  precipitation  of  melted  snow.  The  I'ainfall 
from  the  last  snow  until  September  1  was  but  r>.0.5  inches,  and  this  was  dis- 
tributed in  light  showers,  usually  just  laying  the  dust  and  doing  crops  little 
good.  '*■ 

Other  conditions  remained  very  favorable  to  growing  crops  until  August  1, 
when  cool,  damp,  cloudy  weather  set  in.  Fi-om  this  time  on  most  of  the  grains 
made  very  little  advance  toward  ripening.  August  14  the  temperature  fell  to 
26°  F.  on  the  main  bench  and  23°  F.  on  the  upper  bench,  seriously  injuring  the 
crops.  This  frost  was  followed  by  killing  frosts  on  August  19,  21,  and  24,  the 
coldest  being  20°  F.  on  the  lower  bench  and  16°  F.  on  the  ui»per  bench. 

CULTURE  WORK  AND  FIELD  NOTES. 

It  is  becoming  apparent  that  grain  growing  is  not  to  1)0  the  chief  industry  in 
this  section  of  the  Copper  Valley,  owing  to  the  early  frosts,  and  esijecially  those 
through  the  month  of  August.  However,  under  usual  conditions,  any  amount  of 
rough  feed  can  be  grown.     Crops  were  light  this  year  owing  to  the  lack  of  rain. 

It  has  been  thoroughly  demonstrated  for  the  third  time  that  new  land  broken 
and  seeded  the  same  year  does  little  more  than  return  the  seed  sown,  and 
even  this  is  difficult  to  save  on  account  of  short  growth.  New  land,  however, 
may  be  made  to  produce  heavy  crops  by  using  some  fertilizer.  Experiments  this 
.^ear,  in  almost  every  instance,  proved  that  new  ground  just  broken  and  ferti- 
lized with  guano  at  the  rate  of  500  or  (JOO  pounds  per  acre — the  greater  amount 
giving  the  best  results — produced  from  50  to  90  per  cent  better  croi^s  than  where 
no  fertilizer  was  used.  Where  brush  or  logs  were  burned  in  some  quantity,  the 
result  was  about  the  same  as  where  the  fertilizer  was  used.  Third-year  ground 
also  res])onded  to  fertilizers,  but  of  course  not  to  so  marked  a  degree. 
Wherever  the  fertilizer  was  used  the  growth  was  mure  vigorous  uud  the  crops 
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had  a  better  color  from  the  first,  ami  invariably  the  heads  were  much  larger 
ami  the  growth  more  uniform  on  both  old  and  new  ground.  On  tliese  fer- 
lilizcd  plats  and  burned  spots  the  grain  stood  well,  and  this  dry  season  I 
counted  as  many  as  IS  large  heads  from  one  grain  of  barley  and  '2\i  heads  from 
one  grain  of  oats  where  the  seed  was  scattered  sparingly.  New  ground  brolcen 
and  let  lie  to  the  weather  one  year  gave  very  good  returns  even  in  this  dry  year. 
(PI.  IV.  tig.  2.)  It  produced  fully  1  ton  of  hay  per  acre,  while  third-year 
ground  alongside  the  sununer-fallowed  new  ground  did  not  produce  more  than 
half  that  amount.  It  should  be  said,  however,  that  this  sununer  fallow  was 
very  rich  sod  and  more  capable  of  holding  moisture  thau  the  old  ground. 

For  convenience  in  this  report  the  several  tracts  seeded  an*  designated  as 
follows : 

Tract  A.  third-year  ground,  used  last  season  as  the  main  culture  tract.  The 
soil  is  rather  light  and  dry. 

Tract  B,  third-year  ground  on  the  same  bench,  but  heavier  soil. 

Tract  C,  new  ground  on  a  bench  probably  l.'jO  feet  higher  than  tracts  .\  and  R. 
This  soil  is  somewhat  heavier  than  the  majority  of  that  on  the  lower  bench,  hav- 
ing more  of  a  clay  subsoil. 

Tract  I)  represents  the  large  field  i)lats  on  either  bench. 

On  tracts  A,  K,  and  ("  half  of  each  plat  or  variety  was  fertilized  at  the  time 
of  seeding  with  guano,  at  the  rate  of  about  .")(>()  jtounds  per  acre.  Tract  A  was 
laid  out  exactly  as  last  year  in  order  to  refertilize  a  portion  of  each  plat,  leav- 
ing a  portion  of  last  season's  fertilizing  undisturbed,  and  fertilizing  half  of  the 
ground  not  fertilized  last  year,  leaving  the  remainder  unfertilized  from  the 
beginning.  The  fertilizer  used  was  the  same  kind  and  quantity  each  year. 
There  being  no  visible  results  from  the  fertilizing  of  last  year  on  the  present 
crop,  there  is  no  mention  of  that  fertilizing  in  my  notes  on  this  year's  crop. 

Tracts  A  and  C  were  seeded  with  a  small  hand  drill.  Tract  B  was  seeded  in 
open  drills  by  hand  and  covered  with  a  hand  rake.  Tract  D  was  seeded  with 
a  horse  drill  unless  otherwise  mentioned.  In  tract  D  the  summer  fallow  men- 
tioned is  a  deep  black  soil  on  the  willow  ground,  broken  in  the  fall  of  lOO:^  and 
not  seeded  last  year. 

The  results  of  the  fertilizer  experiment  on  tract  C  were  in  some  measure 
obscured,  owing  to  the  fact  that  the  tract  was  new  ground  broken  before  the 
small  culture  tract  was  selected,  and  unfortunately  a  portion  of  the  tract  had 
considerable  brush  burned  on  it,  the  effect  of  which  was  in  evidence  as  soon  as 
the  grains  were  up  a  few  days.  Therefore,  the  unfertilized  jiortions  gave  much 
better  results  than  they  otherwise  would  have  done,  judging  from  the  growth 
over  the  main  field. 


Kharkov  Winter :  Sown  August  3,  1904,  Seed  germinated  very  quickly,  mak- 
ing a  good  stand,  and  covei'ed  the  ground  with  the  vesture  of  an  eastern  wheat 
field  by  the  end  of  September.  Spring  growth  started  early  in  May.  The  fall 
growth  was  nearly  all  dead,  but  by  June  1  the  drills  were  again  thickly  covered 
and  some  stood  5  or  6  inches  high.  A  few  spots,  however,  were  suffering  from 
drought  and  winter  injury.  .Tune  15,  8  to  10  inches  of  height  had  been  gained, 
and  the  grain  looked  well.  .July  1,  16  to  18  inches  high ;  some  heads  showing ; 
the  soil  getting  very  dry.  July  15,  graia  20  to  38  inches  high ;  the  blooms  fall- 
ing and  the  grain  forming.  July  28,  the  grain  well  filled  and  nearly  in  the  milk. 
August  14,  grain  in  dough  and  beginning  to  harden  when  injured  by  a  heavy 
frost.  The  straw  was  turning  and  ripened  very  rapidly  after  the  frost.  Sev- 
eral severe  frosts  followed  within  a  few  days.  This  grain  was  cut  for  thrash- 
ing, as  it  is  thought  some  grains  will  grow. 
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Padui  No.  0120:  A  l)oarded  variety  of  winter  wheat,  seeded  July  16.  1904.  It 
acted  about  the  same  as  the  Kharkov,  except  that  much  of  this  variety  was 
winterkilled,  and  it  was  not  (luite  so  far  advanced  when  injured  by  the  same 
frost. 

Romanow :  Sown  in  tract  A,  May  0.  The  seed  germinated  rather  slowly,  and 
probably  only  75  per  cent  came  up.  :May  24,  coming  up.  July  1,  that  on 
fertilized  ground  was  1('>  to  17  inches  high;  that  on  unfertilized,  12  inches  high. 
August  14,  spoiled  by  frost.  No  seed  matured.  The  fertilized  ground  produced 
fully  2~>  per  cent  more  straw  than  the  unfertilized. 

Saskatchewan  Fife :   Sown  in  four  different  plats. 

Tract  A. — Seeded  May  10.  May  23,  coming  up.  July  28.  on  fertilized  portion 
averaged  28  inches  high,  best  30  inches  high;  on  unfertilized,  18  inches  high; 
grain  two-thirds  filled.  August  14,  frosts  spoiled  the  grain  and  no  seed  matured. 
This  variety,  as  with  all  the  wheats  in  tract  A,  was  sufficiently  matured  for 
good  hay  by  August  30,  and  when  cut  cured  very  quickly. 

Tract  B.— Seeded  May  25.  June  3,  coming  up.  July  29,  that  on  fertilized 
ground  averaged  30  inches  high;  best,  30  inches  high;  that  on  unfertilized 
ground  averaged  24  inches  high.  August  14,  grain  about  filled  when  spoiled  bj 
frost. 

Tract  C. — Seeded  May  23.  June  1,  coming  up.  July  28,  on  fertilized  portion, 
averaged  38  inches  ;  best,  40  inches  ;  on  unfertilized,  averaged  20  inches.  August 
14,  frost  spoiled  the  grain  when  about  filled.  September  1,  cut  for  hay.  The 
fertilized  plat  yielded  about  50  per  cent  more  straw  than  the  unfertilized. 

Tract  D.— Seeded  May  10,  with  horse  drill  on  both  old  ground  and  summer 
fallow  of  the  first  seeding.  Coming  up  May  23.  July  28,  24  inches  high  on  the 
old  groiuid  and  the  grain  a  little  more  than  half  filled,  heads  rather  small ;  on 
the  summer  fallow,  straw  very  thick  on  the  ground,  standing  38  inches  high 
and  about  heading,  grain  just  forming.  August  14,  frost  spoiled  the  grain. 
At  that  date,  most  of  the  grain  on  old  ground  was  in  the  dough. 

Velvet  Chaff  Blue  Stem :  This  variety  was  also  sown  in  four  different  tracts. 

Tract  A.— Seeded  IMay  10.  Coming  up  May  23.  July  28,  best  38  inches  high, 
average  34  inches  on  the  fertilized  plat,  grain  about  half  filled;  on  unfertilized 
plat,  average  24  inches  high,  heads  smaller,  and  the  grain  not  so  much  filled. 
August  14,  frost  spoiled  the  grain.  Would  have  ripened  in  a  few  days  of  favor- 
able weather. 

Tract  B.— Seeded  May  25.  Coming  up  June  2.  July  29,  the  best  was  30 
inches  high,  the  average  33  inches,  on  the  plat  fertilized;  on  the  unfertilized, 
average  height  about  20  inches,  grain  just  forming.  August  14,  the  grain  was 
about  filled  when  spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  June  1.  July  28,  on  fertilized  ground, 
averaged  30  inches  high,  best  40  inches  high ;  on  unfertilized,  averaged  about  26 
inches,  grain  just  forming.     August  14,   frosts  spoiled  the  grain  when  about 

filled. 

Tract  D. Seeded  May  10  on  both  old  ground  and  summer  fallow  of  the  first 

seeding.  Coming  up  May  23.  July  28,  18  to  24  inches  high  on  the  old  ground, 
and  the  grain  about  half  filled,  heads  small ;  30  to  40  inches  high  on  the  summer 
fallow  and  the  grain  nearly  one-third  filled.  Frost  spoiled  the  grain  August  14. 
The  grain  on  the  old  ground  was  well  filled  and  in  the  dough.  That  on  the  sum- 
mer fallow  was  several  days  later,  the  growth  rank  and  yet  green. 

Early  Riga  :  This  variety  was  sown  May  10  only  in  tract  A.  Coming  up  May 
23,  July  28,  the  grain  was  well  filled  and  about  in  the  milk.  August  14,  the 
grain  was  in  the  dough  when  spoiled  by  a  heavy  frost.  A  few  heads  were 
nearly  matured. 

Romanow,  No.  8892:  This  variety  was  seeded  in  four  different  tracts. 
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Tract  A.— Seeded  May  10.  Coming  "P  May  24.  July  28,  the  best  was  31 
inches  high,  averaging,'  about  'M)  iut-hes  on  fertilized  plat,  srain  being  well  filled 
and  nearly  in  the  milk  ;  on  unfertilized,  averaged  about  24  Intlies,  and  a  day  or 
two  later  in  tilling.     August  14.  spoiled  by  frost. 

Tract  K. — Seeded  May  2.">.  Connng  up  June  o.  July  20,  the  b(>st  was  42 
inches  high,  averaging  about  40  inches  on  the  fertilized  plat,  grain  half  filled; 
on  unfertilized,  averaged  al)Out  28  inches  high,  gi-ain  one-third  filled.  August  14. 
spoiled  by  frost. 

Tract  C— Seeded  May  23.  Coming  up  June  1.  July  28,  best  44  inches  high, 
with  an  average  of  42  inches  on  the  fertilized  plat;  on  the  unfertilized,  aver- 
aged about  23  inches  high.  The  grain  was  one-third  filled.  August  14,  spoiled 
by  frost. 

Tract  D. — Seeded  May  10  on  old  ground  and  summer  fallow  of  the  first 
seeding.  Coming  up  May  23.  July  28,  IS  to  24  inches  high  on  the  old  ground, 
grain  about  half  filled;  on  the  summer  fallow,  30  to  40  inches  high,  headed, 
and  the  grain  one-third  filled.  August  14,  the  grain  on  the  old  ground  was  in 
the  dough  and  well  filled  when  spoiled  by  frost;  that  on  the  summer  fallow 
was  some  days  later. 

Romanow,  seed  of  first  importation:  A  small  amount  of  this  seed  was  held 
over  from  last  year's  seeding.  Sown  on  tract  A  May  10.  Coming  up  May  25. 
July  28,  3.T  to  .38  inches  high  ;  grain  about  two-thirds  filled ;  heads  of  fair  size 
and  quite  uniform.  August  14,  grain  well  filled  and  in  dough  when  spoiled  by 
frost. 

Romanow,  imported  seed :  Sown  on  tract  A  May  10.  Coming  up  May  25. 
July  28,  30  inches  high ;  grain  about  two-thirds  filled.  August  14,  the  grain 
was  well  filled  and  in  the  dough  when  spoiled  by  frost. 

Romanow,  Sitka  Experiment  Station  seed:  Two  plats  of  this  variety  were 
sown. 

Tract  B. — Seeded  May  2.5.  Coming  uji  June  3.  July  28.  on  the  fertilized 
portion  the  best  was  40  inches  high,  with  an  average  height  of  36  inches,  and 
the  grain  was  one-third  filled;  on  the  unfertilized  portion  average  height  about 
28  inches,  and  the  grain  was  filling  a  little  later.     August  14,  spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  June  2.  July  28,  on  the  fertilized 
ground  the  best  was  38  inches  high,  with  an  average  height  of  .30  inches ; 
grain  about  filled ;  average  height  on  the  unfertilized,  27  inches,  and  grain  filling 
a  day  or  two  later.     August  14,  spoiled  by  frost. 

Stanley :  Tins  variety  was  sown  in  tract  A  only  on  May  10.  Coming  up 
May  23.  July  28,  on  the  portions  fertilized  the  best  was  34  inches  high,  with 
an  average  height  of  .33  inches,  grain  being  about  three-fourths  filled ;  on  the 
unfertilized,  average  height,  24  inches,  filling  at  about  the  same  stage.  August 
14,  spoiled  by  frost. 

Ladoga  :  This  variety  was  sown  in  tract  A  only  on  May  10.  Coming  up  May 
22.  July  28,  on  the  fertilized  portion,  the  best  was  28  inches  high,  with  an 
average  height  of  2G  inches  ;  on  the  unfertilized,  average  height,  20  inches.  This 
variety  was  so  far  advanced  that  some  heads  matured  fair  grain. 

Preston :  This  variety  was  sown  in  tract  A  only  on  May  10.  Coming  up  May 
24.  July  28,  on  the  portion  fertilized,  the  best  was  34  inches  high,  with  an 
average  height  of  32  inches;  average  height  on  the  unfertilized,  2G  inches. 
August  14,  the  grain  was  well  filled  and  in  the  dough  when  spoiled  by  a  frost. 
Ebert:  Sown  in  tract  A  May  10.  Coming  up  May  24.  July  28,  the  average 
height  on  the  portion  fertilized  was  30  inches,  the  grain  being  about  two-thirds 
filled;  on  the  unfertilized,  average  height  about  22  inches.  August  14,  grain 
just  in  the  dough  when  spoiled  by  frost. 
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Phimpor :  Tliis  A-ariety  was  sown  on  3  tracts,  A,  B,  and  C. 

Tract  A.— Sown  May  10.  C'oniinii  np  May  25.  Jnly  28,  on  the  portion  fer- 
tilized, the  hest  was  oO  inclies  higli  and  the  average  28  inclies.  grain  more  than 
two-thirds  filled;  on  luifertilized,  average  ahout  28  inches  high,  grain  filling  a 
little  later.     August  14,  grain  in  the  dough  when  spoiled  by  a  frost. 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  29,  the  fertilized  portion 
averaged  3G  inches  high,  grain  one-third  filled ;  the  unfertilized  averaged  26 
inches  high,  grain  filling  a  little  later.    August  14,  spoiled  by  a  frost 

Tract  C. — Seeded  :\lay  23.  Coming  up  June  2.  July  28,  that  on  fertilized 
ground  averaged  ;>S  inches,  the  best  40  inches ;  that  on  unfertilized  a^^eraged  26 
inches,  grain  about  lialf  filled.    Spoiled  by  frost. 

Glyndon  No.  661 :  This  variety  was  also  sown  on  three  tracts. 

Tract  A- — Sown  May  10.  Coming  up  May  25.  July  28,  that  on  fertilized 
ground  averaged  30  inches  high,  best  32  inches  high,  grain  half  filled ;  average 
height  on  unfertilized  ground  was  about  27  inches,  grain  one-third  filled.  August 
14,  the  grain  was  in  the  dough  and  spoiled  by  a  frost. 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  29,  on  fertilized  plat  aver- 
aged 35  inches  high,  best  38  ln(-hes  high ;  on  unfertilized  averaged  24  inches 
high,  grain  just  forming.    August  14,  frost  spoiled  the  grain. 

Tract  C. — Seeded  May  23.  Coming  up  June  2.  July  28,  the  best  36  inches 
high  on  the  fertilized  portions,  average  height  33  inches;  on  the  unfertilized, 
average  18  inches  high,  headed  and  blooming.  Spoiled  by  frost  when  about 
filled. 

Harold  :  Sown  in  three  different  tracts,  as  follows  : 

Tract  A. — Seeded  May  10.  Coming  up  May  24.  July  28,  average  27  inches 
high  on  the  portions  fertilized ;  on  the  unfertilized  averaged  20  inches  high. 
August  14,  grain  injured  by  frost,  but  some  heads  were  so  far  advanced  that  the 
grain  seemed  to  have  escaped  without  injury.    The  crop  was  cut  for  seed. 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  29,  that  on  fertilized 
portions  averaged  34  inches  high,  that  on  unfertilized  ground  averaged  26 
inches  high.     Grain  one-fourth  filled  when  killed  by  frost. 

Tract  C. — Seeded  JNIay  23.  Coming  up  June  2.  July  28,  that  sown  on  fer- 
tilized ground  averaged  43  inches  high,  on  unfertilized  26  inches  high ;  grain 
just  forming  on  both  plats.     Spoiled  by  frost. 

Kubanka :  This  variety  was  sown  in  two  tracts. 

Tract  B. — Seeded  May  25.  Coming  u])  June  4.  July  29,  fertilized  34  to  40 
inches  high,  grain  just  forming ;  unfertilized  20  to  26  inches  high ;  grain  the 
same.     Spoiled  by  frost 

Tract  C— Seeded  May  23.  Coming  up  June  2.  July  28,  fertilized  40  to  46 
inches  high ;  unfertilized  20  to  24  inches  high ;  grain  just  foi-ming  in  both. 
No  seed  matured. 

Russian  wheat.  No.  2955:  Sown  on  tract  C  May  23.  This  seed  was  old  and 
germinated  very  slowly.  June  15,  a  small  percentage  was  up  3  inches  high. 
July  28,  that  on  fertilized  ground  was  20  to  30  inches  high ;  on  unfertilized 
12  to  18  inches  high ;   grain  just  forming  in  both.     No  seed  matured. 

Of  all  the  wheats  tried  this  year  Ladoga  and  Harold  were  the  furthest 
advanced  when  the  first  killing  frost  came.  These  two  varieties  matured 
many  heads  sufficiently  for  making  flour,  and  a  part  of  the  seed  will  grow. 
But  even  of  these  varieties  the  greater  iiortion  was  spoiled  by  fi'ost.  Next 
to  these  was  Ebert,  with  many  heads  almost  matured.  Plumper,  Stanley,  Early 
Riga,  and  Roumanian  wei'c  no.xt,  with  many  heads  nearly  ripe.  These  were 
all  on  tract  A,  the  earliest  seeded. 
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ItLt'KWlIKAT. 

Silver  Hull:  Ilome-frrowii  avod  from  I'.KCJ  croj)  was  sown  on  tracts  B  anil  C 
with  the  followinjL:  results: 

Tract  H. — Sown  May  2'>.  Coniinj;  up  June  .'}.  July  1."(.  oxcelliMit  color  and 
tilled  with  bloom.  The  fertilized  portion  was  slifjhtly  injured  July  lit  by  frost, 
the  top  leaves  being  killed.  Nothinj;  else  on  the  station  showed  any  effec-ts  of 
(his  frost.  The  minimum  temperature  rej^istered  was  .'U°  F.  on  that  date. 
July  li!>,  iiartially  recovered  injury  from  the  frost  and  was  in  full  bloom.  Auj?ust 
14.  killed  to  the  ground  by  frost;    some  seed  had  nearly  matured. 

Tract  C. — Seeded  from  the  same  seed  May  23.  Coming  up  June  :i.  July  28. 
about  the  same  on  both  plats,  being  20  to  24  inches  high,  covered  with  bloom. 
August  14,  killed  to  the  ground  by  frost ;  some  of  the  graiu  was  almost  matured. 


Schlansted  Winter:  Sown  July  H"..  P.KI4.  Did  not  come  uj).  The  seed  evi- 
dently was  old. 

Excelsior  Winter:  Sown  July  ir>.  1004.  Came  up  (luickly  and  covered  the 
ground  well  by  winter.  June  1,  jointing;  some  stalks  S  to  i)  inches  high:  a  few 
sjuits  showed  winter  injury.  July  1"),  grain  about  half  lilled.  sti'aw  beginning  to 
ripen.  July  2S,  grain  well  filled  and  in  the  dough.  August  14,  grain  injured 
by  frost ;  some  grain  seemed  matured,  and  the  crop  was  cut  for  seed. 

Another  winter  variety  (not  named)  :  Seeded  at  the  same  time  behaved  about 
the  same  as  Excelsior  Winter.  June  15,  IS  inches  high,  lH>ads  about  showing. 
July  28,  grain  well  filled  and  in  the  dough.  August  14,  grain  injured  by  frost. 
Some  grain  seemed  matured,  and  the  crop  was  cut  for  seed. 

Spring  rye.  True  Stock:  Seeded  in  Tract  D  May  2.">.  Coming  up  June  3. 
July  20,  th.it  on  fertilized  ground,  40  to  44  inches  high,  grain  one-third  filled; 
on  unfertilized,  30  to  40  inches  high,  grain  filling  a  d.iy  or  two  later.  August 
14,  the  grain  was  about  filled  when  spoiled  by  frost. 

Another  plant  of  this  same  variety  was  seeded  the  s.-uiie  day,  farther  up  the 
fiat  and  near  the  winter  wheat.  It  behaved  about  the  same  and  yielded  a 
good  crop  of  hay.  It  was  reasonably  thii-k  on  the  ground  and  stood  fi'om  3  to  4 
feet  high  alongside  of  oats  sown  some  days  earlier,  which  stood  but  12  to  10 
inches  high.  The  point  of  interest  rests  in  the  fact  that  the  spring  rye  yielded 
tully  two-thirds  more  forage  than  the  oats  under  like  conditions,  the  soil  being 
the  same. 

BARLEY. 

Champion :  This  variety  was  tried  on  three  different  tracts  with  the  follow- 
ing results : 

Tract  A. — Seeded  May  11.  Coming  up  May  24.  Julj'  28,  on  the  fertilized 
ground,  24  to  30  inches  high,  grain  in  the  dough,  straw  golden  color ;  on  the 
unfertilized,  16  to  20  inches  high,  grain  well  filled,  but  not  so  far  advanced  by 
some  days.  August  14,  grain  hardening,  frost  injured  it  some.  The  crop  was 
thrashed  for  seed  (PI.  IV,  fig.  3). 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  29,  on  fertilized  ground, 
24  to  33  inches  high ;  on  unfertilized,  12  to  18  inches  high ;  grain  one-third 
filled  in  both  plats.     Spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  May  31.  July  28.  on  fertilized  portion, 
40  to  48  inches  high ;  on  unfertilized,  24  to  34  inches  high ;  grain  half  filled  in 
both  plats,  straw  turning.     August  14,  grain  spoiled  by  frost. 

Hanna  Two-Row  (full)  ;  This  variety  was  tested  on  Tracts  A  and  D. 


46 

Tract  A. — Sown  May  11.  Coming  up  May  24  July  28,  on  the  fertilized  plat, 
grain  well  filled  and  nearly  in  the  dough,  straw  turning;  on  the  unfertilized, 
16  to  18  inches  high,  grain  ahout  filled,  straw  not  turning.  August  14,  all  in 
the  dough,  but  most  advanced  on  the  fertilized  plat ;   damaged  by  frost. 

Tract  D,  on  lower  bench. — Second-year  ground ;  seeded  INIay  13.  Coming  up 
May  2").  .July  28,  18  to  24  inches  high,  grain  nearly  filled.  August  14,  grain 
spoiled  by  frost. 

Tract  D,  on  the  iipper  bench. — New  ground,  seeded  broadcast  May  2?,.  Com- 
ing up  June  1.  July  28,  40  to  44  inches  high,  grain  half  filled.  August  14, 
grain  spoiled  by  fi'ost ;  straw  thick  on  the  ground  and  matured  sufficiently  for 
good  hay  August  22. 

Chevalier  (beardless)  :  This  variety  was  tried  on  tracts  A,  B,  and  C. 

Tract  A. — Seeded  May  11.  Coming  up  May  24.  July  28,  on  the  fertilized 
part,  18  to  24  inches  high,  grain  in  the  dough  and  straw  semigolden ;  on  the 
unfertilized,  10  to  14  inches  high,  grain  and  straw  ripening  a  little  later. 
Grain  damaged  by  frosts  and  shriveled  some. 

Tract  B. — Seeded  May  2^^.  Coming  up  June  ?>.  July  29,  on  fertilized  portion, 
20  to  28  inches  high,  grain  half  filled ;  on  unfertilized,  12  to  20  inches  high, 
grain  about  the  same.     Grain  spoiled  by  frost. 

Tract  C. — Seeded  May  2,3.  Coming  up  June  1.  July  28.  that  on  fertilized 
ground,  30  inches  high,  grain  half  filled;  on  unfertilized,  20  to  20  inches  high, 
grain  filled  about  the  same.     August  14,  grain  spoiled  liy  frost. 

Odessa  :  This  variety  was  sown  on  three  tracts  witli  the  following  results : 

Tract  A. — Seeded  May  11.  Coming  up  May  24.  July  28,  on  the  fertilized 
portion,  24  to  28  inches  high,  grain  well  filled  and  in  the  dough,  straw  turning 
fast;  on  the  unfertilized,  14  to  20  inches  high,  grain  a  little  later.  August  14, 
frost  damaged  the  grain,  causing  it  to  shrivel  some. 

Tract  B. — Seeded  May  25.  Coming  up  June  2.  July  20,  on  the  fertilized 
plat,  27  to  33  inches  high,  grain  half  filled;  on  the  unfertilized,  18  to  27  inches 
high,  grain  one-third  filled.     August  14,  spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  May  31.  July  28,  on  fertilized  ground, 
36  inches  high,  grain  nearly  filled ;  on  unfertilized,  30  to  35  inches  high,  grain 
the  same.     August  14,  grain  spoiled  by  frost. 

Black  Hulless :  This  variety  was  also  tried  on  three  different  tracts. 

Tract  A.— Seeded  May  12.  Coming  up  May  24.  July  28,  fertilized,  20  to  25 
inches  high,  grain  well  filled  in  the  dough,  straw  nearly  golden ;  inifertilized. 
15  to  19  inches  high,  grain  filled  about  three  days  later.     Damaged  by  frost. 

Tract  B. — Seeded  May  25.  Coming  up  June  2.  July  29,  on  fertilized  ground, 
30  to  .32  inches  high ;  on  unfertilized.  18  to  24  inches  high  ;  grain  in  both  plats 
about  three-fourths  filled.     Spoiled  l)y  frost. 

Tract  C. — Seeded  May  23.  Coming  up  May  31.  July  28.  that  on  the  ferti- 
lized poi'tion  was  30  to  .30  inches  high;  on  uof(>rtilized.  20  to  30  inr-lics  high; 
grain  about  filled  in  bo4:h  plats.  August  14,  the  grain  was  damaged  by  frost. 
It  was  thrashed  and  sacked  with  that  from  tract  A. 

Sisolsk :  This  seed  was  sown  for  testing  on  three  ti-acts. 

Tract  A. — Seeded  May  12.  June  1.  none  showing.  July  1.  a  small  percentage 
came  and  was  15  to  K!  inches  high.  July  2S,  on  fertilized  ground,  25  to  32 
inches  high;  on  unfertilized  not  quite  so  high;  grain  one-fourth  filled  in  both 
plats.     Damaged  by  frost. 

Tract  D. — Seeded  May  25.  Coming  up  June  3.  July  20,  on  the  fertilized 
portion,  20  to  27  inches  high,  grain  one-third  filled;  on  the  unfertilized,  14  to 
20  inches  high,  grain  filling  a  little  later.     .August  14.  grain  was  spoiled. 

Tract  C. — Seeded  May  23.  Coming  up  June  2.  July  2S.  that  on  the  fertilized 
area  was  30  to  38  inches  high,  grain  about  half  filled;  that  on  unfertilized 
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ground,    120   to   oO    inches   lii.i,'h.    Ki'Jii'i    Hlliii.t:   a    little   later.     Grain   spoiled   by 

frost. 
Lapland :  Sown  on  tract  A,  May  12.     Conunj;  up  May  25.     July  28,  25  to  30 

inches  hit;h.  grain  well  tilled,  and  nearly  in  the  dough;  straw  turning.     August 

14,  almost  rijie.     The  grain  shriveled  some. 

Primus  Xo.  l()5S(i :  This  was  sown  on  two  tracts  with  the  following  results : 
Tract  A. — Seeded  May  12.     (\)niing  up  May  25.     July  2.S.  on  fertilized  portion, 

25  to  2S  inches  high,  grain  well  tilled  and  in  the  dough;  on  unfertilized,  20  to 
22  inches  high,  grain  filled  a  little  later;  straw  ripening  fast  on  both  plats. 
August  14,  grain  damaged  by  frost. 

Tract  B. — Seeded  May  25.     Coming  up  June  3.     July  20.  on  fertilized  ground, 

24  to  3.'',  inclies  high,  about  all  headed,  grain  one-fourth  filled ;  on  unfertilized, 
IS  to  24  inches  high,  grain  tilling  a  little  later.    August  14,  grain  spoiled  by  frost. 

Manchuria  :  This  variety  was  tested  on  all  four  tracts. 

Tract  A. — Seeded  May  12.  Coming  up  May  25.  July  2S,  where  fertilizer 
was  applied  it  was  2<>  to  30  inclies  high,  grain  well  tilled  and  in  tlie  dough,  straw 
lurning  yellow;  on  unfertilized  portion.  14  to  IS  inches  high,  grain  tilted  a  little 
later.     Frost  caused  the  grain  to  shrivel  some. 

Tract  B. — Seeded  May  25.     Coming  up  June  3.     July  29  on  the  fertilized  area 

26  to  32  inches  high,  grain  about  half  filled;  on  the  unfertilized,  12  to  18  inches 
high,  grain  filled  a  little  later.    Grain  spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  June  1.  July  28,  where  fertilized,  3t) 
to  40  inches  high,  grain  lialf  filled;  wliere  unfertilized.  24  to  34  inches  high, 
grain  one-third  filled.     Spoiled  by  frost. 

Tract  D. — Seeded  May  12  on  new  and  second-year  ground.  Coming  up  May 
24.  July  28,  18  to  32  inches  high,  grain  about  filled,  straw  rii)ening  fast.  August 
14,  grain  spoiled  by  frost. 

Hanua,  No.  9133 :  This  variety  was  also  sown  on  all  four  tracts. 

Tract  A.— Seeded  May  12.  Coming  up  May  24.  July  28  where  fertilized 
was  24  to  28  inches  high,  grain  well  filled  and  in  the  dough,  straw  nearly 
golden ;  where  unfertilized,  K!  to  18  inches  high,  grain  filled  a  little  later.  Grain 
damaged  by  frost ;  shriveled  some. 

Tract  B. — Seeded  May  25.  Coming  up  June  2.  July  29  on  the  fertilized 
portion  20  to  32  inches  higli.  grain  about  half  filled;  on  the  unfertilized.  18  to 

25  inches  high,  grain  one-tliird  filled.     Spoiled  by  frost. 

Tract  C. — Seeded  May  25.  Coming  up  June  1.  July  28,  where  fertilized,  36 
inches  high ;  where  unfertilized,  24  to  30  inches  high ;  grain  about  one-half 
filled  in  both  plats.     Spoiled  by  frost. 

Tract  D. — Seeded  May  11,  broadcast  on  summer  fallow  and  newly  brolcen 
ground.  Coming  up  May  25.  July  28,  26  to  30  inches  high,  grain  about  half 
filled,  heads  good  size,  uniform ;  on  burned  spots.  32  to  40  inches  high,  grain 
filling  a  little  earlier.     August  14  grain  spoiled  by  frost. 

Manshury :  This  seed  was  sown  on  each  of  the  four  tracts. 

Tract  A. — Seeded  May  12.  Coming  up  May  26.  July  28,  where  fertilized,  24 
to  30  inches  high,  heads  large,  uniform,  grain  nearly  filled;  where  unfertilized, 
22  to  26  inches  high,  grain  filling  a  little  in  advance.  August  14  grain  in  the 
dough  but  damaged  somewhat  by  frost. 

Tract  D. — Seeded  ^lay  25.  Coming  up  June  3.  July  29,  on  fertilized  ground, 
30  to  34  inches  high,  grain  one-fourth  filJed ;  on  unfertilized,  18  to  23  inches  high, 
grain  filling  a  day  or  two  later.     Spoiled  by  frost. 

Tract  C— Seeded  May  23.  Coming  up  June  1.  July  28  on  the  fertilized  por- 
tion 36  to  41  inches  high ;  on  the  unfertilized,  20  to  24  inches ;  grain  one-fourth 
filled  in  both  plats.     Grain  spoiled  by  frost. 
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Tract  D,  lower  bench.— Seeded  May  9  and  10  on  «ld  and  new  ground.  A  part 
of  this  new  ground  was  fertilised  with  guano  at  the  rate  of  500  to  GOO  pounds 
per  acre,  also  a  part  with  new  stable  manure,  covering  the  ground  liberally. 
The  season  proved  too  dry  for  the  stable  niaiuu-e  to  show  any  effe«t.  Coming 
up  May  23.  July  28  on  old  ground  20  to  .^G  inches,  grain  nearly  filled;  on 
guano  plat  averaged  nearly  3<i  inches  high,  thick  on  the  ground,  grain  filled  and 
in  the  dough,  straw  nearly  gcflden  color ;  on  burned  spots  2-i  to  3(5  inches  high, 
nearly  as  good  as  on  guano  plats  and  quite  as  far  advanced ;  remiainder  very 
shoi-t  and  quite  green.  Somewhat  damaged  by  the  frost.  The  spots  furthest 
advan<?ed  were  thrashed  for  seed. 

Trooper :  Seed  of  this  variety  was  sown  on  tracts  A,  B,  and  C. 

Tract  A. — Seeded  May  12.  Coming  up  May  2.5.  July  28  on  fertilized  portion 
25  to  28  inches  high,  grain  well  filled  and  nearly  in  the  dough,  straw  turning; 
on  the  unfertilized,  14  to  20  inches  high,  grain  filled  a  little  later.  Damaged 
by  frost. 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  20  on  fert-iliKed  area 
24  to  32  inches  high,  grain  one-third  filled;  on  unfertilized,  12  to  18  inches  high, 
grain  filling  a  little  later.     Spoiled  by  frost. 

Tract  C. — Seeded  May  23.  Coming  up  May  31.  July  36  on  fertiliaed  area 
86  to  42  Inches  high,  grain  u»arly  half  filled;  on  uwfertilizetl,  24  to  62  inches 
high,  grain  filling  about  the  same. 

Royal :  Sown  on  tract  C  May  23.  Coming  up  June  1.  July  38  on  the 
fertilized  plat  30  to  35  inches  high ;  on  the  unfertilized,  24  to  30  inches  high ; 
grain  two-thirds  filled  in  both  plats.     Spoiled  by  frost. 

Several  of  the  barleys  in  tract  A  were  almost  rip»  when  the  first  killing  frors-t 
came,  August  14,  which  caused  them  to  shrivel  some.  Champion  was  the 
furthest  advanced,  closely  followed  by  Chevalier,  Odessa,  Black  Hulless,  Man- 
churia, IManshury,  Ilanna  No.  0133,  and  Primus  No.  10.586.  The  several  varie- 
ties in  this  tract  were  thrashed  to  ascertain  what  part,  if  any,  of  the  s»ed  will 
grow.  The  later  sowings  were  un(iuestionably  lost  and  were  therefoiH?  cut  fen- 
feed.  The  unfavorable  weather  from  August  1  prevented  both  the  wheats  and 
barleys  from  hardening. 


Finnish  Black  (Rampart  Experiment  Station  Seed)  :  This  variety  was  tested 
on  each  of  the  four  tr«cts. 

Tract  A. — Seeded  May  12.  Coming  up  May  2.5.  July  28  where  fertilized  30 
to  3G  inches  high,  grain  well  filled,  in  the  milk,  straw  turning  yellow  ;  where 
unfertilized,  18  to  22  inches  high,  grain  filling  a  Httle  later.  August  14  grain 
hardening.  Harvested  for  seed  August  ;?0.,  no  visible  injury  from  frost 
(PI.  V,  fig.  1). 

Tract  B. — Seeded  May  25.  Coming  up  Jmie  4.  July  29  on  fertilizatl  ground 
SO  to  38  inches  high,  grain  one-third  filled  ;  on  unfertilized,  18  to  20  iuche*  high, 
grain  nearly  half  filled.  August  14,  frost  damaged  the  crop,  most  of  the  grain 
shriveled. 

Tract  C. — Seeded  May  2,3.  Coming  up  June  2.  July  28,  on  the  fertilized 
plat,  40  to  42  inches  high,  grain  about  formed ;  oh  the  inifertllized,  24  to  30 
inches  high,  grain  about  the  same.  Frost  of  August  14  damaged  the  crop 
somewhat. 

Tract  D  (Sitka  Experiment  Station  seed). — Seeded  on  lower  bench  May  9, 
third-year  ground.  Coming  up  May  33.  July  28.  20  to  30  inches  high,  grain 
well  filled  and  iie.irly  in  the  milk.  August  14,  frost  damaged  a  sm^Jill  per  eent- 
age.    The  crop  was  thrashed  for  seed, 
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Two  other  flekl  plats  of  these  oats  were  sL-edeil  from  houie-^rowu  seed  saved 
fmiii  10(»4  erop;  only  about  15  per  cent  grew,  the  seed  having  been  exposed  to 
severe  frosts  when  ripening. 

Banner:  Seed  of  this  variety  was  sown  on  traits  A.  I?.  C.  and  D. 

Traet  A. — Seeded  May  12.  Coming  up  May  2:5.  July  28,  on  the  fertilized 
l)art.  20  to  24  inches  high,  grain  filled  and  nearly  in  the  millv ;  on  the  unfertilized, 
12  to  15  inches,  grain  filled  a  little  later.  August  14,  grain  hardening:  seems  to 
have  escaped  the  frost  with  little  visible  damage.     Harvested  for  seed  August  :*.(). 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  20,  on  fertilized  area, 
.'iO  to  34  inches  high,  grain  just  forming;  on  the  unfertilized,  12  to  IS  inches 
high,  grain  forming  a  little  earlier.  Frost  of  August  14  caused  some  of  the 
grain  to  shrivel. 

Tract  D. — Seeded  ilay  11,  on  third-year  ground,  also  on  summer  fallow  of  the 
first  seeding,  lower  bench.  Coming  up  May  22.  July  28,  on  old  ground,  Kt  to  18 
inches  high,  grain  in  the  milk:  on  sunnner  fallow,  24  to  30  inches  high,  grain 
lialf  filled.  This  sowing  covered  a  tract  of  new  ground,  and  at  this  date,  on 
burned  spots,  it  was  40  to  41  inches  high,  with  the  grain  half  filled.  August 
14,  frost  spoiled  the  greater  portion.  It  was  much  the  furthest  advanced  on 
the  driest  and  jtoorest  soil,  and  there  only  a  small  percentage  showed  any 
injury.     This  portion  of  the  tract  was  harvested  and  thrashed  for  seed. 

Russian  No.  2800 :  Sown  on  each  of  the  four  tracts. 

Tract  A. — Seeded  May  12.  Coming  up  May  2.").  July  28.  where  fertilized,  25 
to  28  inches  high:  where  unfertilized.  10  to  10  inches  high:  grain  well  filled 
and  in  the  milk.  Straw  turning  in  lM)th  plats.  August  14,  grain  hardening. 
The  grain  was  thrashed  for  seed,  as  the  frost  did  not  seem  to  hurt  it. 

Tract  B. — Seeded  May  25.  Coming  up  June  3.  July  28,  where  fertilized,  30 
to  36  inches  high,  headed,  grain  one-third  filled;  where  unfertilized,  14  to  18 
inches  high,  grain  filling  a  day  or  two  later.  August  14,  frost  damaged  the 
grain;  much  of  it  shriveled. 

Tract  C. — Seeded  May  23.  Coming  up  May  31.  July  28,  on  the  fertilized 
part,  35  to  40  inches  high,  grain  well  formed;  on  the  unfertilized,  25  to  35 
inches  high,  grain  one-fourth  filled.     Damaged  by  frost;  the  straw  cut  for  feed. 

Tract  D.— Seeded  May  9.  Coming  up  INIay  22.  July  28,  16  to  32  inches, 
grain  well  filled  and  much  of  it  in  the  milk ;  straw  turning.  August  21,  cut  for 
seed,  a  small  percentage  shriveled  by  frost  August  14. 

Tartar  King:  Sowings  made  on  the  four  tracts. 

Tract  A. — Seeded  May  12.  Coming  up  May  25.  July  28,  on  fertilized  portion, 
24  to  30  inches  high,  grain  well  filled  and  in  the  milk;  on  unfertilized,  15 
inches  high,  grain  filled  a  little  later.  August  14,  grain  hardening,  frost  did  no 
visible  harm.     The  crop  was  thrashed  for  seed. 

Tract  B. — Seeded  May  25.  Coming  up  June  4.  July  29,  where  fertilized,  30 
to  34  inches  high ;  where  unfertilized,  10  inches  high ;  grain  half  filled  in  both 
plats.     August  14,  frost  damaged  the  grain;  later  frosts  spoiled  the  crop. 

Tract  D. — Seeded  May  28.  Coming  up  June  1.  July  28.  on  fertilized  ground, 
33  to  36  inches  high;  on  unfertilized,  24  inches  high;  both  heading  and  grain 
forming.     August  14,  frost  damaged  the  grain. 

Sixty-Day :  Sowings  of  this  variety  were  made  as  follows : 

Tract  A. — Seeded  May  12,  Coming  up  May  25.  July  28,  on  the  fertilized 
portion,  28  to  33  inches  high,  grain  well  filled  and  in  the  milk;  on  unfertilized, 
12  to  16  inches  high,  grain  filled  a  little  later.  August  14,  grain  in  the  dough. 
Harvested  August  30  for  seed.     The  heavy  frost  did  no  visible  damage. 

Tract  B.— Seeded  May  25.  Coming  up  June  4.  July  29,  on  fertilized  area, 
30  to  33  inches  high;  on  the  unfertilized,  16  to  20  inches  high;  grain  in  both 
crops  one-third  filled.     Frost  of  August  14  damaged  the  grain. 
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Tract  C. — Seeded  May  23.  Coming  up  June  2.  July  28,  where  fertilized,  34 
to  38  iHcbes  high;  where  unfertilized,  20  to  30  inches  high;  both  plats  heading 
and  grain  just  forming.  August  22,  grain  in  the  dough  and  no  visible  damage 
from  frost  of  August  14.     Later  frost. damaged  it  some,  and  it  was  cut  for  feed. 

Tract  D,  lower  bench. — Seeded  May  11,  broadcast  on  new  ground  and  summer 
fallow  of  the  first  seeding.  Coming  up  May  24.  July  28,  on  summer  fallow,  26 
to  33  inches  high ;  on  burned  spots  of  the  new  ground,  34  to  38  inches  high ; 
grain  in  both  plats  nearly  filled.  August  21,  grain  alwut  ripened,  showing  some 
damage  from  frost.  The  crop  was  harvested  and  thrashed.  The  new  ground 
plat  was  not  worth  cutting. 

Improved  Ligowo :  Sown  on  tract  A  May  12.  Coming  up  May  25.  July  28, 
where  fertilized,  26  to  32  inches  high;  where  unfertilized,  15  to  25  inches  high; 
grain  in  both  plats  filled  and  in  the  milk  ;  fertilized  ])lat  a  little  furthest  ad- 
vanced. August  14,  grain  in  the  dough;  the  grain  did  not  show  any  damage 
from  August  frost.     Harvested  for  seed  August  30. 

Duppaur :  Sown  on  tract  A,  May  12;  all  fertilized.  Coming  ui)  May  26. 
July  28,  30  to  .36  inches  high,  grain  two-thirds  filled.  August  14,  grain  in  the 
milk.     August  frost  spoiled  the  grain. 

Burt  E.xtra  Early  :  The  seed  of  this  variety  was  sown  on  all  four  tracts. 

Tract  A. — Seeded  May  12.  Coming  up  May  2.5.  July  28,  on  fertilized  part, 
30  to  33  inches  high,  grain  well  filled  and  in  the  milk  ;  straw  turning;  on  unfer- 
tilized, 20  to  24  inches  high,  grain  filled  a  little  later.  August  14,  grain  harden- 
ing. Grain  not  visibly  damaged  by  August  frost.  Crop  thrashed  for  seed 
(PI.  V,  fig.  2). 

Tract  B. — Seeded  May  25.  Coming  up  June  4.  July  29,  on  fertilized  portion, 
24  to  28  inches  high;  on  unfertilized,  12  to  18  inches  high;  grain  in  both  plats 
three-fourths  filled.  August  14,  heavy  frosts  damaged  the  grain  and  the  crop 
was  cut  for  feed. 

Tract  C. — Seeded  May  23.  Coming  up  June  2.  July  28,  on  fertilized  plat, 
36  inches  high,  grain  half  filled;  on  unfertilized.  20  to  24  inches  high,  grain  fill- 
ing a  little  later.  August  14,  grain  damaged  by  frosts.  August  22.  straw  about 
ripe,  cut  for  feed. 

Tract  D,  lower  bench. — Seeded  May  10  on  summer  fallow  of  first  seeding  and 
third-year  ground.  Coming  up  May  23.  July  28,  on  old  ground,  18  to  20  inches 
high,  grain  nearly  in  the  dough,  straw  about  ripe  enough  for  hay;  on  summer 
fallow,  24  to  33  inches,  grain  well  filled  and  in  the  milk,  straw  turning.  August 
T,  grain  on  the  old  ground  ripe  and  cut  for  seed;  summer  fallow  a  little  damaged 
by  frosts  August  14,  part  cut  for  hay  and  part  allowed  to  ripen  which  was 
thrashed  to  test  for  seed.  The  summer  fallow  ground  made  a  50  per  cent  larger 
crop  than  the  old  ground. 

Burt  Extra  Early  was  the  first  to  ripen  by  several  days  and  was  thrashed 
before  any  frost.  Finnish.  Swedish,  Select,  Sixty-Day,  Improved  Ligowo,  and 
Tartar  King  ripened  about  together.  The  early  seedings  of  these  varieties 
i^.howed  no  injury  from  frost  of  August  14. 

GRASSES     (THIRD    SEASON'S    GROWTH). 

The  grasses  all  did  poorly,  the  season  being  too  dry. 

Tall  meadow  fescue  (Fcstuca  elntior)  :  June  1,  poor  stand  and  new  growth 
backward.  July  1,  20  inches  high;  beading.  July  29,  seed  stalks  about  36 
inches  high;  scattering.     September  1,  no  seed  matured. 

Timothy  (Phlemn  pratcnse)  :  May  5,  new  growth  started.  June  1,  looking 
lair.  July  1,  12  to  18  inches  high;  headed;  suffering  for  moisture.  July  15, 
blooming ;  growth  uneven.     July  29,  bloom  falling  and  seed  well  formed.     Sep- 
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tember  1,  seed  ripened.  Guano  was  scattered  on  a  jxtrtion  of  the  plat  in  the 
sprinj;.  i)ut  there  was  not  sufficient  rain  to  cairy  it  into  the  soil  until  late  in 
the  season;  this  part  is  nuich  greener  at  tlie  close  of  the  season. 

Meadow  fo.xtail  ( Alopccunts  pratcnsi.s)  :  .Tune  1,  stand  very  tliin  ;  j,'n>wtli  well 
started  and  throwing  out  seed  stalks.  .Inly  1.  seed  stalks  scattering,  L'4  inches 
high.  ,TnIy  1.".  hlooni  falling;  crop  very  light.  .Tuly  L".».  seed  nearly  matured. 
August  l.j,  seed  was  ripe. 

Bronie  grass  {l{ro)ints  iiirniii-'<)  :  May  ir»,  up  enough  for  good  pasture.  .Inly  1, 
12  to  18  inches  high  ;  some  seed  stalks  2!)  inches  high  and  headed.  .July  ir>, 
stalks  scattering,  24  to  HO  inches  high ;  good  lower  growth.  July  2!t,  stalks  IM) 
inches  tall;  lower  growth  shorter  than  last  year.  September  1,  seed  did  not 
ripen.  Three  acres  were  seeded  to  this  variety  May  12  of  this  year.  It  being 
very  dry,  the  grass  did  not  make  much  growth  ;  however,  the  ground  is  quite 
well  covered  at  the  close  of  the  season. 

Kedtop  (Agrostis  riilt/aris)  :  .Tune  1,  getting  (|uite  green:  seed  stalks  showing. 
July  1,  12  to  IS  inclies  high.  July  l.").  good  stand;  heads  o|)ening.  July  21),  24 
Inches  high;  seed  formed.     Septemlier  1,  seed  rii)ened. 

Blue  grass  {Poa  pratoisis)  :  .May  l.">,  showing  green.  June  1,  seed  stalks 
started,  some  heads  showing.  July  1,  20  to  24  inches  liigh ;  very  thin  stand. 
Jul.v  28,  seen  nearly  matured.     August  14,  seed  ripened. 

Orchard  grass  {Dncti/lis  nloinrrata)  :  June  1,  getting  green  very  slowly, 
partly  winterkilled.  July  1,  little  growth,  very  thin.  July  29,  good  bunches 
thinly  scattered  over  the  ground ;  no  seed  stalks  thrown  out  this  season. 

Tall  meadow  oat  grass  (Arena  claiior)  :  June  1,  started  late,  a  few  stalks 
showing.  July  1,  24  inches  high;  a  few  heads  showing;  looking  poorly.  ,Fuly 
15,  36  to  42  inches  high;  very  thin  on  the  gi'ound ;  heads  opening.  July  20, 
seed  formed.     August  15,  seed  ripened. 

Small  plats  of  timothy,  meadow  fescue,  orchard  grass,  brome  grass,  and  has- 
sock gra.ss  seeded  in  1004  all  made  about  the  same  growth  as  those  of  th(>  1903 
seeding.  Hassock  grass  of  both  seedings  dead.  The  same  sown  this  year  did 
not  come  up.  Red.  white,  and  alsike  clover  of  the  1003  and  1004  sowings  were 
killed  by  the  winter.  The  plats  were  reseeded  this  year,  but  made  very  little 
growth.  Perennial  rye  grass  was  winterkilled  and  the  plat  was  reseeded,  but  it 
also  made  very  little  start.  Holcus  lanatus  was  sown  June  6,  of  this  year.  The 
soil  kept  so  dry  that  the  seed  germinated  very  slowly  and  made  a  poor  stand 
and  little  growth. 

VEGETABLES. 


Marblehead  Mammoth :  Planted  May  12.  Coming  up  May  2.3.  July  15. 
vines  thrifty,  24  Indies  high;  supported  with  brush.  July  23,  blooming.  July 
29,  36  inches  high ;  good  setting  of  pods.  August  14,  just  ready  for  first  pick- 
ing when  heavy  frost  killed  the  whole  vine. 

Alaska:  Seeded  May  12.  Coming  up  May  23.  First  picking  July  20.  The 
first  setting  ripened  for  seed.     August  14,  the  frost  killed  the  vines. 

Prolific  Early  Market:  Seeded  May  12.  Coming  up  May  22.  July  15.  full  of 
bloom ;  some  pods.  First  picking  July  20.  The  first  setting  matured  seed. 
August  14,  fro.st  killed  the  vines. 

LETTUCE. 

Early  Curled  Silicia,  ^Philadelphia  liutter,  and  Big  Boston  all  sown  in  the 
open  ground  May  26.  Were  ready  for  the  table  July  1.  The  first  named  did  the 
best ;  all  made  large  plants. 
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Long  Rtanding :  Coming  up  June  2.  July  1,  quite  ready  for  the  table.  The 
plants  became  very  large,  and  where  not  cut  back  the  stalks  were  covered  with 
seed,  although  it  did  not  mature. 


Dwarf  German:  Only  a  few  seeds  grew.  August  IT),  the  few  stalks  were 
looking  fine,  12  inches  high  and  18  inches  across ;  very  brittle. 

RUTA-BAGA. 

Purple  Top  Yellow  Swede :  Sown  in  boxes  and  open  ground.  Box  plants  set 
out  June  8.  Both  seedings  made  excellent  growth,  showing  large  tops.  Roots 
did  not  develop  much  till  late  in  the  summer.  Those  sown  in  the  open  were 
l)ulled  September  2  to  clear  the  field  for  pasture.  The  I'oots  averaged  of  good 
size ;  the  largest  with  top  weighed  7  pounds.  Those  transplanted  from  boxes 
made  a  handsome  crop;  roots  nearly  all  good  size;  largest  weighed  7i  pounds. 
The  crop  was  pulled  late  in  September.  A  few  plants  from  the  box  seeding 
sent  up  seed  stalks. 


White  Strap-Leaf :  Roots  were  large  enough  for  table  use  July  15 ;  tops  large. 
This  variety  did  well ;  still  growing  when  pulled  September  2  to  open  the 
pasture.  The  largest  weighed  8  pounds.  This  variety  suffered  from  a  slight 
attack  of  the  root  maggot. 

Purple  Top  White  Globe:  Large  enough  for  use  July  1.5.  The  crop  was  pulled 
September  2,  for  same  reason  as  above.  This  variety  did  unusually  well ;  roots 
averaged  5  to  G  pounds ;  largest  with  top  weighed  11  pounds ;  sweet  and  tender. 


Old  plants  from  seed  sown  in  190.3  made  stalks  of  fair  size  for  use  June  15  and 
furnished  three  cuttings. 

Winter  Crimson  Forcing:  Seeds  planted  in  the  open  garden  June  .3.  July  1, 
up  with  fourth  leaf.  July  15,  plants  looking  well  and  getting  to  be  of  good  size. 
September  1,  the  stalks  from  these  young  plants  would  almost  do  for  use;  some 
seed  stalks  were  sent  up  12  inches  high. 

CUCUMBER. 

Early  Cluster:  Seeded  in  the  open  May  26.  July  1,  plants  looking  fair, 
fourth  leaf  forming.  July  15,  plants  thrifty ;  about  vining.  July  20,  vines 
started;  blooming  and  some  cucumbers  setting.  August  14,  some  cucumbers  1 
inch  long  when  the  vines  were  killed  by  frost. 


Broad  Windsor :  Seed  planted  May  2G.  Coming  up  June  10.  June  15,  plants 
1  inch  high;  healthy.  July  1,  average  9  inches  high;  looking  well;  branching 
out  some.  July  15,  blooming.  July  29,  many  pods  showing,  some  filled  enough 
for  table  use;  still  blooming.  August  14.  frost  killed  the  vines.  From  August 
1  until  the  vines  were  killed  they  were  full  of  large  pods  well  filled  and  excel- 
lent for  green  beans;  only  a  few  had  been  used,  as  we  hoped  that  the  seed 
would  mature. 


Ilorso  P.oan  Xd.  7<>24  :  Sc^d  iilantod  May  2tf.  roniiiifr  up  .Tuii«  0.  .Tuiu'  I'l, 
2  iiu-lu's  lii^'li.  July  1,  '.»  to  TJ  iiulies  liigli ;  not  lipaltliy  lookiiifi.  July  ir»,  1(M)1v- 
iiig  iK'ttor:  blooming.  July  liM.  pods  (illo<l  and  about  ready  for  use  as  jirern 
beans.  The  erop  wns  li-u'lit  anrt  all  the  lH>ans  had  been  *ived,  hoping  to  mature 
sved.  but  a  heavy  frost  Aut,'ust  14  killed  the  viui's. 


Early  Crosby  Sweet  No.  KJ:  Sped  plairted  May  20,  on  lower  bench  near  eot- 
taj,'e.  ("oniing  up  June  in.  July  2!),  some  stalks  K*.  inches  high;  many  suckers. 
.^uKust  14.  fr»st  killed  all  the  stalks.  Another  planting,  on  the  upper  bench. 
May  24.  ComiufC  up  Juno  0.  July  28.  stiilks  10  to  12  inches  high.  August  14, 
all  killed  by  frost. 

Pride  of  the  North  \o.  S:  IManted  May  2<;.  on  lower  bench.  Conxing  up  Juni' 
8.  July  2!t,  ir>  inches  high.  August  1  I.  nil  killed  by  heavy  frost.  Another 
jdanting.  on  1«Ji«  upper  IhmicLi.  was  uiade  Ma.v  24.  (.'omiiig  up  June  7.  July  28. 
UKiny  stalks  strong  and  healthy:   12  inches  high.     August  14,  all  killed  by  frost. 

Ne  I'lus  I'ltra  No.  U :  Planted  May  25.  on  lower  bench.  Coming  up  June  12. 
July  20,  (5  to  7  in<hes  hiijh  ;  man.v' suckers.  August  14,  killed  by  heavy  frost. 
Another  planting,  on  the  upper  bench,  made  May  24.  June  1"),  none  u|».  July 
28,  stalks  (j  to  7  inches  high.     August  14,  all  killed  by  the  frost. 

POTATOES. 

Extra  Early  Ohio:  I'lanted  .Alay  20.  on  lower  bench.  First  coming  up  June  0. 
J\ily  1,  tops  getting  good  size  and  looking  healthy.  July  15,  looking  fine;  mak- 
ing top  fast;  some  l)loom  showing.  JuIt  2!),  tops  of  good  size,  very  dark  and  of 
healthy  color.  August  14,  vines  killed  by  frost.  September  5,  21  hills  yielded 
10  pounds,  mostly  small  marketable  potatoes,  a  few  the  size  of  goose  eggs. 

Garfield:  Plantcdl  ;^Iay  20.  on  lower  bench.  Coming  up  June  11.  July  1,  tops 
thrifty  and  getting  gt)od  size.  July  15,  looking  fine;  making  top  fast;  some 
blooms  showing.  July  20,  vines  strong  and  healthy.  August  14,  frost  killed  the 
vines.  September  8.  40  hills  yi(>l(led  22  ponnds  of  potatoes,  many  of  good 
marketable  size. 

Freeman:  Planted  May  20,  on  lower  bench.  First  conning  up  June  1.  July  1, 
making  good  tbps  jwid  looking  healthy.  July  15.  blooming  some  days.  July  20, 
vines  large  and  healthy.  August  14,  vines  killed  by  frost.  September  8,  57 
hills  yielded  3(>*  pounds  of  potatoes.  About  half  of  the  crop  was  of  fair 
marketable  size ;  many  the  size  of  hen's  eggs. 

The  three  varieties  were  also  represented  on  the  upper  bench  :  the  land  was 
new  and  the  yield  was  somewhat  lighter.  The  vines  were  killed  by  frost 
August  14,  as  on  the  lower  bench.  All  the  potatoes  grown  here  have  been  of 
the  fikiest  quality,  but  the  yield  so  far  has  been  light. 


We  did  not  try  cabbage  this  year,  but  a  number  of  small  heads  were  grown  In 
private  gardens.  The  seed  was  planted  in  open  ground  as  soon  as  soil  could 
be  preparetl.  Tlie  largest  head  seen  was  from  G.  S.  Clevenger's  garden,  and 
weighed  2|  poiinds. 

OTHER    VEGETABLES. 

Radishes,  carrots,  onions,  beets,  parsnips,  cress,  and  parsley  all  did  fairly 
well  in  the  station  and  in  tAie  neighboring  gardens. 


54 

NimSERY. 

A  small  collection  of  nursery  stock  was  sent  through  the  mail  from  Sitka 
Station.  Stock  seemed  to  be  in  fair  condition  when  received,  and  was  set  in 
the  ground  at  once.  Most  of  the  rooted  trees  are  alive,  but  they  made  little 
growth.  Two  gooseberry,  three  raspberry,  and  nine  currant  plants  lived,  but 
made  little  growth.  Early  in  September  the  rabbits  invaded  the  garden,  and 
before  they  were  detected  the  nursery  trees  had  been  eaten  to  the  ground.  It 
is  evident  that  if  anything  is  to  be  done  in  the  line  of  horticulture,  the  trees 
will  have  to  be  protected  from  rabbits. 

STRAWBERRIES. 

Judge  Holman  presented  the  station  with  12  plants,  reserving  the  same  num- 
ber for  his  own  garden,  but  none  of  the  plants  in  either  garden  started. 

FLOWER  GARDEN. 

The  flower  garden  was  small  and  received  little  attention  :  yet  it  was  admired 
by  many. 

The  pansy  bed  of  plants  1  year  old  has  supplied  the  neighborhood  with 
blossoms  throughout  the  entire  summer.  Crimson  Flax,  Candytuft,  and  Nemo- 
phila  began  blooming  about  July  2.j.  continuing  through  the  summer.  Poppies 
and  Larkspur  both  did  well. 

FALL  SEEDING. 

Several  varieties  of  winter  wheat  and  winter  rye  were  sown  on  both  the  upper 
and  lower  benches  July  27  and  August  3.  The  several  varieties  came  up 
quickly  and  made  excellent  growth,  soon  covering  the  ground.  About  the 
middle  of  September  observations  were  made  on  the  growth  and  it  was  found 
that  the  upper  bench  plats  had  been  destroyed  by  rabbits  since  my  last  visit  a 
week  before.  There  were  five  i)lats  covering  one-fourth  acre.  The  lower  bench 
plats  were  also  attacked,  but  it  was  discovered  in  time  to  make  a  temporary 
rabbit-proof  fence  around  some  small  plats  before  they  were  seriously  damaged. 
The  rabbits  were  very  numerous  this  fall,  and  the  vegetation  was  killed  by 
frost  unusually  early,  which  probably  accounts  for  their  invading  our  fields. 
Winter  grains  were  grown  the  two  previous  years  and  the  rabbits,  though 
plentiful,  did  not  damage  our  crops. 

LIVE  STOCK. 

The  station  now  has  a  team  of  two  fine  bay  horses  and  one  milch  cow  and  a 
heifer  calf.  The  horses  were  wintered  at  the  station  last  winter  principally  on 
native  hay,  with  a  small  daily  allowance  of  grain  hay  (PI.  V.  figs.  3  and  4). 
The  team  kept  in  good  flesh  until  put  to  work  February  l."..  freighting  in  the 
station  supplies.  From  that  time  the  animals  were  reduced  some  in  flesh, 
having  had  no  grain  feed  through  the  winter  before  being  put  to  work. 

The  cow  and  calf  were  bmuglit  to  the  station  August  20  of  this  year.  The 
cow  w-as  then  giving  about  20  pounds  of  milk  daily.  The  trip  overland  from 
Valdez  was  hard  on  the  calf  and  the  cow  gave  a  v?ry  poor  quality  of  milk  for 
some  days.  The  milk  is  now  of  good  quality.  A  few  days  after  the  cow 
arrived  the  milk  flow  increased  to  about  28  pounds  per  day;  but  the  early 
frosts  spoiled  the  feed  so  nmch  that  we  had  to  begin  feeding  all  the  stock  early 
in  September,  and  the  milk  flow  has  drojiped  back  to  15  or  18  pounds  per  day. 
The  total  yield  of  milk  from  August  21  to  September  20  (thirty  days)  was 
644  pounds. 
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WORK  AT  THE  RAMPART  STATION. 
WEATHER  CONDITIONS  FOR  THE   YEAR. 

Ry  residents  of  the  interior  tlie  winter  of  l!M»4-r)  was  considered  mild.  Only 
once  did  the  thermometer  indicate  50°  below  zero,  the  average  temperature  for 
the  winter  montlis  heinj;,  on  an  estimate,  between  30°  and  3.")°  below  zero.  Thin 
ice  bejian  running,'  in  the  river  October  Ki.  but  it  was  not  until  October  20  that 
it  seemed  as  thoufih  winter  had  begun.  November  0  the  ice  l)locked  in  the  river, 
and  in  a  few  days  it  was  frozen  over  solid  and  so  remained  until  May  Ki  of  this 
year.    The  maximum  thickness  of  the  ice  was  4  feet. 

The  first  snow  to  remain  on  the  ground  fell  October  2,  and  by  the  end  of  that 
month  there  were  Gi  inches.  The  total  snowfall  for  the  winter  was  about  18 
inches,  and  half  of  this  did  not  fall  until  early  in  February.  This  snowfall  is 
considerably  below  normal,  as  there  is  often  4  feet  in  this  locality. 

Early  in  Ajiril  conditions  seemed  to  point  toward  an  early  spring.  The  days 
were  bright  and  clear  and  the  sun  warm,  but  toward  the  middle  of  the  month  it 
got  colder  again  and  the  snow  stopped  melting  for  a  while.  By  May  ^t  the 
snow  had  disappeared  from  the  plowed  ground,  and  by  May  10  it  was  all  gone 
except  in  sheltered  spots.  By  May  15  part  of  the  ground  broken  up  in  the  fall 
was  dry  enough  to  harrow,  and  on  May  18  the  first  sowing  of  grain  was  made. 

Taken  as  a  whole  the  summer  was  the  most  unfavorable  one  from  an  agricul- 
tural standpoint  since  the  station  was  estai»lished  in  inOO.  It  was  characterized 
by  cloudy,  rainy,  windy  weather  and  cool  nights.  The  rainfall,  (5.7  inches  from 
.Tune  10  to  Septenjber  15.  inclusive,  was  above  normal,  but  was  not  excessive, 
had  it  not  been  accomi)anied  by  so  nuich  cloudy  weather  and  such  cool  nights 
during  July  and  August,  the  best  growing  months.  Once  during  July  the  ther- 
mometer dropped  to  P>'2°  F.,  and  several  times  to  33°,  the  average  minimum 
daily  for  the  month  being  42.0°  ;ind  the  average  maximum  68.G°.  During  the 
first  week  of  August  occurr<Ml  the  warmest  weather  of  the  summer,  the  highest 
temperature  recorded  being  00°.  From  June  10  to  September  15,  inclusive,  a 
period  of  ninety-eight  days,  there  were  forty-two  cloudy,  thirty-four  partly 
cloudy,  and  twenty-two  clear  days.  The  number  of  cloudy  days  is  mu<h  above 
normal,  according  to  common  report. 

The  first  frost  came  August  10,  when  the  temperature  fell  to  20°.  Between 
that  time  and  the  end  of  the  month  there  were  five  more,  but  all  were  so  light 
that  only  the  tenderer  things  were  injured.  The  first  killing  frost  did  not  occur 
till  Sei)tember  13,  the  thermometer  falling  to  17°.  During  the  last  week  of 
September  there  were  several  wet  snowfalls,  an  unusual  occurrence  so  early  in 
the  season,  but  most  of  it  melted. 

Persons  who  have  been  residents  of  Rampart  since  1897  say  this  has  been  the 
most  unfavorable  summer  since  their  arrival. 

PROGRESS  OF  STATION  WORK. 

During  the  winter  some  175  logs  were  cut  for  use  in  station  buildings,  and  35i 
cords  of  wood,  which  were  exchanged  for  team  work  in  doing  the  spring  seed- 
ing, etc.  Other  work  during  +he  winter  and  spring  was  done  as  the  weather 
would  permit. 

From  July  10  to  August  10  the  superintendent.  Mr.  F.  E.  Rader,  accompanied 
l)y  the  special  agent  in  charge,  made  a  tour  through  the  lower  Tanana  River  Val- 
ley and  helped  survey  a  reservation  near  Fairbanks. 

No  help  was  hired  prior  to  July  1,  but  since  that  time  one  man  has  been 
employed  by  the  day.     In  addition  to  routine  work  and  caring  for  the  crops, 
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2*  acres  have  been  added  to  the  cleared  land,  making  a  total  of  5*  acres  avail- 
able for  crops  next  year.  The  weather  permitting,  all  of  the  cleared  land  will 
be  plowed  this  fall  and  put  in  readiness  for  seeding  next  spring. 

No  station  buildings  were  erected  this  year  with  the  exception  of  a  small 
temporary  stable.  The  lumber  is  on  hand  for  the  erection  of  a  frame  cottage 
next  summer,  the  foundation  for  which  will  be  prepared  this  fall.  The  lumber 
was  obtained  from  the  post  sawmill  at  Fort  Gibbon,  75  miles  down  the  river 
from  Rampart.  By  permission  of  the  War  Department,  and  through  the 
courtesy  of  the  commanding  officer  and  the  quartermaster  at  Fort  Gibbon, 
10,000  feet  of  logs  were  sawed  into  lumber  at  the  post  sawmill  at  the  actual 
cost  of  the  labor  required.  The  lumber  was  delivered  by  the  United  States 
transport  Jeff  C.  Davis,  the  station  furnishing  the  nec-essary  fuel  for  tlic  trip. 

Early  in  September  a  small  consignment  of  freight  was  received  from  Seatlile 
consisting  of  harness,  wagon,  drag,  scraper,  nails,  etc. 

FIELD  CROPS. 

The  2i  acres  cleared  last  year  was  nearly  all  seeded  to  different  varieties 
of  spring  grain  and  common  oats  for  feed.  Seeding  was  begun  May  18  and  con- 
tinued at  intervals,  as  the  ground  became  dry  enough  to  harrow,  till  Jun«  G. 
As  compared  with  last  year,  the  first  seeding  was  nearly  two  weeks  later,  the 
half  acre  in  grain  having  been  seeded  in  May  5. 

Being  practically  all  virgin  soil  without  fertilizer  of  any  kind,  the  stand 
of  grain  was  very  irregular  on  much  of  the  land.  On  the  spots  where  stumps 
had  been  burned  the  grain  made  a  fine  growth,  but  elsewhere  the  stand  was 
thin  and  the  straw  short  and  spindling. 

Following  are  the  varieties  sown  and  the  notes  on  their  growth : 


Manshury  (Sitka-grown  seed)  :  Seed  sown  May  10.  .Tune  1.  up.  June  15, 
good  stand,  3  inches  high.  .July  15,  best  24  inches  high ;  occasional  heads  ap- 
pearing. August  1,  height  48  Indies ;  fully  headed  and  beginning  to  bloom  ;  fine 
appearance.  August  15,  grain  in  medium  dough.  September  1.  ripening.  Sep- 
tember 6,  harvested;   heads  of  good  length  and  well  filled. 

Manshury  (Rampart-grown  seed)  :  Sown  May  19.  June  1,  wp ;  looking  well. 
June  15,  good  stand:  3  inches  high.  July  15,  height  18  inches,  best  27;  par- 
tially headed.  August  1.  best  50  inches  high;  all  headed  and  in  bloom;  best 
in  the  field.  September  1,  nearly  ripe.  Septenil)er  (^  harvested;  fine  well-filled 
heads.  Last  year  this  variety  was  ripe  and  harvested  August  15,  but  the  straw 
was  neither  so  tall  nor  the  heads  so  large.  There  seem  to-  be  very  little  differ- 
ence between  the  growth  of  the  Sitka  and  of  the  Rampart  seed. 

Minnesota,  No.  105:  Sown  May  IS.  June  1.  up.  June  15.  fair  stand;  2J 
inches  high.  July  15,  height  of  best.  24  inches;  occasional  heads  showing. 
August  1,  height  42  inches;  headed  and  in  Vilooni ;  on(>  end  of  the  ]>lat  very  good. 
August  1,  filling  well.  September  1.  nc.nrly  ripe.  Seiitemlier  C.  harvested; 
heads  of  good  length. 

Lapland  (Sitka-grown  seed)  :  Sown  May  18.  June  1,  coming  up.  June  15. 
fair  stand;  2^  inches  high.  July  15.  average  height  of  best,  24  inches.  August 
7,  height  42  inches;  headed  and  blooming.  August  15,  filling.  September  1, 
grain  in  hard  dough  and  nearly  ripe.     September  15,  harvested;  heads  fair. 

Flying  Dutchman:  Seeded  May  20.  June  1.  up.  June  15,  fine  stand;  3 
inches  high.  July  15.  heading;  height  21  inches.  August  1,  all  headed,  but 
not  filling  yet.  August  15,  fairly  well  filled.  September  1,  grain  in  hard  dough. 
September  5,  harvested;  straw  and  beads  rather  short. 
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Burt  Extra  Early:  Sood  sown  May  lit.  Juno  1.  coming  up.  Juno  ir>.  fair 
stand,  :\  inches  liif,'li.  July  !.">.  iuM^lit  of  Itest.  I'li  inclics.  one-half  headed. 
August  1,  in  hlooui ;  height  of  hest,  oC  inches.  August  l."*.  filling.  September  lli, 
ripe.  Several  short  rows  of  this  variety  was  sown  in  ground  under  lultivation 
for  several  years.  It  did  better  and  ripened  by  September  5.  The  straw  of 
this  variety  was  rather  small  and  short  and  the  heads  were  heavy. 

B^innish  Black  :  Seed  sown  May  19.  June  1,  up.  June  15,  rather  poor  stand ; 
.*?  inches  high.  July  15,  height  of  best,  21  inche.s.  August  1,  heading;  height, 
3()  inches.  August  15,  just  beginning  to  fill ;  height,  48  inches.  September  1, 
grain  in  the  dough,  and  occasional  ripe  head.  September  12,  partially  ripe. 
This  variety  ripened  fine  heavy  grain  by  September  1  last  year. 

Swedish  Select:  Seed  sown  May  IS.  June  1,  up.  June  15,  fair  stand;  2* 
inches  high.  July  15.  best  IS  inches  high.  August  1.  heading;  .'>»>  inches  jiigh. 
August  15,  just  past  blooming.     September  1,  graiu  in  the  milk.     Did  not  ripen. 

SPRING    WIIE.\T. 

Saskatchewan  Fife  (Canadian  seed)  :  Sown  May  in.  June  1,  coming  up. 
June  15,  good  stand;  2}  inches  high.  July  15,  height  15  inches;  best  24;  looks 
fairly  good.  August  1.  height  '.'>2  inches;  headed;  looks  well.  August  15,  in 
full  bloom.     September  1,  filling  slowly.     Did  not  ripen. 

Velvet  Chaff  Blue  Stem  (Canadian  seed)  :  Seed  sown  May  10.  June  1.  uii. 
June  15,  excellent  stand;  'Vi  inches  high.  July  15,  height  18  inches;  looks  well. 
August  1,  all  headed.  August  15.  in  full  bloom;  looks  fine.  September  1,  48 
inches;  grain  in  soft  dough.     Partially  ripened. 

RYK. 

Spring  rye:  Sown  May  10.  June  1  up  in  fine  shape.  June  15  extra  fine 
stand;  4  inches  high.  July  5,  beginning  to  head.  July  15,  height  34  inches; 
fully  headed.  August  1,  height  50  inches;  in  bloom;  looks  fine.  August  15, 
beginning  to  fill.  September  1,  grain  in  medium  dough.  September  13,  par- 
tially ripe.  This  variety  began  to  head  forty-seven  day.s  from  time  of  seeding, 
and  gave  promise  of  maturing  in  good  season,  but  it  filled  so  slowly  that  it  did 
not  fully  ripen. 

BUCKWHEAT. 

Russian:  Seed  sown  June  2.  June  15,  just  coming  up.  July  1,  very  good 
stand;  average  height  about  1*  inches.  July  15,  average  height  4  inches;  yel- 
lowish ;  doing  quite  well.  August  1,  height  18  inches ;  in  bloom ;  yellow  color 
has  disappeared.  August  15,  forming  grain.  One  of  the  very  few  things  killed 
by  frost  August  10. 

WINTER   GRAIN. 

A  small  plat  of  each  of  the  following  varieties  of  winter  grain  was  seeded 
August  17,  1004.  It  came  up  in  good  shape,  but  was  eaten  off  once  by  the  rab- 
bits before  a  fence  was  completed.  It  made  a  fairly  good  growth  again  before 
the  cold  weather  set  in.  During  the  winter  the  plats  were  covered  with  snow 
varying  in  depth  from  8  to  24  inches.  As  soon  as  the  snow  left  the  grain  it 
began  to  grow,  and  it  was  soon  apparent  that  the  varieties  covered  the  deepest 
stood  the  winter  the  best.  It  began  to  head  in  good  time  but  was  very  slow 
In  filling  and  ripening. 

Amber  Winter  Rye:  Seed  sown  August  IT,  1004.  June  1,  1005,  fine  stand;  6 
Inches  high.     July  1,  fully  headed ;  height  42  inches.     July  15,  height  50  inches ; 
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in  full  bloom.  August  1.  height  54  inches;  grain  in  the  milk;  good  appearance. 
August  15,  filling  slowly.  September  1,  ripe;  grain  plump.  September  5,  har- 
vested. 

Excelsior  Winter  Rye:  Sown  same  as  above.  June  1,  badly  winterkilled; 
one-fourth  standing;  height  6  inches.  June  15.  average  height  18  inches,  best 
24;  heading.  July  15.  in  full  bloom;  48  inches  high.  August  1,  grain  in  the 
milk  ;  filling  slowly.  August  15,  grain  in  the  dough.  September  1,  about  ripe. 
September  5,  harvested. 

Giant  French  Winter  Rye:  Seeded  same  as  above.  June  1,  height  4  inches; 
partially  winterkilled;  two-thirds  of  a  stand.  July  1,  fully  headed;  average 
height  36  inches.  July  15,  in  full  bloom ;  42  inches  high.  August  1,  just 
through  blooming.  August  15,  grain  in  soft  dough.  September  'l,  ripening 
slowly.     September  5,  harvested. 

Kharkov  Winter  Wheat:  Seeded  same  as  above.  June  1,  almost  all  winter- 
killed; height  2  inches.  July  1,  height  12  inches.  July  10,  beginning  to  head. 
July  15,  two-thirds  headed ;  height  24  inche.^.  August  1,  mostly  through  bloom- 
ing; height  32  inches.  August  15,  grain  in  the  milk.  September  1.  grain  in 
soft  dough.     Did  not  fully  ripen.     This  variety  did  not  have  a  fair  chance. 

A  plat  of  each  of  the  same  varieties  of  winter  grain  was  seeded  again  this 
year,  August  18,  on  ground  broken  up  a  year  ago.     It  has  made  a  fairly  good 

growth. 

VEGETABLES. 

With  the  exception  of  the  potatoes,  the  vegetables  were  planted  on  ground 
under  cultivation  since  1900,  but  which  has  never  been  fertilized.  The  slow 
growth  is  attributed  mostly  to  the  unfavorable  season. 


Burbank :  This  was  Rampart  seed  grown  by  Capt.  A.  H.  Mayo,  who  raises  a 
good  crop  every  year. 

Early  Rose:  Seed  obtained  from  Mr.  Peter  Lundien,  Eagle,  Alaska,  who 
raises  a  good  crop  of  potatoes  every  year. 

These  potatoes  were  planted  on  new  ground  without  any  fertilizing.  They 
were  slow  in  coming  up  and  made  a  poor  growth.  The  tubers  were  mostly  small 
and  the  yield  about  equal  to  the  seed  planted.  A  few  of  the  Early  Rose  were 
planted  on  old  ground.  They  did  much  better,  the  yield  being  fivefold  and  the 
tubers  of  good  size.    All  were  dug  September  13. 


Prolific  Early  Market:  Seed  planted  May  20.  June  8.  coming  up;  June  15, 
1  inch  high.  July  1,  height  6  inches;  doing  well.  August  1,  in  bloom;  injured 
by  high  winds.  August  15,  some  pods  fit  for  use.  September  1,  injured  some  by 
frost,  but  still  blooming;  fair  yield  of  peas. 


Crimson  Globe  and  Eclipse:  Seed  planted  May  29.  June  12,  coming  up. 
July  1,  good  stand ;  1  inch  high.  July  15,  growing  quite  well ;  height  3  inches. 
August  1,  doing  well.  September  8,  beets  pulled.  They  were  small,  many  not 
being  large  enough  for  use. 

ONIONS. 

Extra  Early  Brown  Spanish :  Planted  May  29.  June  20,  coming  up.  They 
grew  very  slowly  all  summer  and  attained  a  size  of  from  one-half  to  three- 
fourths  of  an  inch  in  diameter.     Will  make  good  sets  for  next  year. 
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Rig  liostou  and  riiil:itloli»lii:i  lUitti-r:  S«>0(1  sown  tliicUly  in  tin-  open  trround 
May  -!>.  June  lo.  up;  ^rrcw  very  slowly  and  was  not  ready  for  use  luitil  July 
JO;  then  furnished  all  we  could  use  till  covered  by  snow. 


Scarlet  Turniii :  IManted  in  the  open  Ki"<>u»d  May  L".l.  and  at  several  intervals 
during  the  sunnner.     They  grew  large  enough  for  use  in  four  or  five  weeks. 

White  Strasl)nrg:  Seed  planted  May  li'.».  .Time  S.  u]).  .Inly  1.".  growing  very 
rai)idly.     July  liO,  large  enough  for  use. 


Seeded   .June   1.     .Vlxnit   a   doziMi    and   a    half   seeds  germinated   and    made   a 
very  satisfactory  growth.     They  will  l>e  t.^Uen  up  and  reset  in  the  si)ring. 

SPINACH. 

liong  Standing:  Seeded  June  1.     By  June  12  it  was  up.  and  ready  for  table 
use  by  July  15.     Cut  five  or  si.\  times  during  the  summer. 


Seed  planted  .June  1.  June  I'd.  up.  July  1.  (piite  good  stand;  2  inches  high. 
Grew  very  slowly,  and  by  September  S  the  roots  were  not  yet  large  enough 
tor  use. 

PARSNIl'S. 

Early  Round:  Planted  June  1.  June  2:',,  up.  (Jrew  too  slowly;  did  not  get 
large  enough  for  use. 

CARROTS. 

I 
Scarlet   Horn:  Seed   planted    June    1.     June   20.   up.     July    1.   growing   very 
slowly.     Did  not  get  large  enough  for  use.     I'sually  a  suue  crop. 


Large  White  Norfolk ;  Seed  sown  June  1.  June  10,  up.  July  1,  fair  stand ; 
li  inches  high ;  leaves  full  of  small  holes  caused  by  an  insect.  July  15,  growing 
very  rapidly;  insects  still  working  some.  August  15,  many  roots  large  enough 
tor  use.  Pulled  September  8 ;  did  exceedingly  well ;  very  tender  and  sweet ;  a 
sure  crop  here. 

RUTA-BAGA. 

Champion:  Seed  sown  June  1.  June  10,  up.  July  1,  fine  stand;  14  inches 
high.  July  15,  growing  very  rapidly ;  not  attacked  by  insects.  September  1, 
fome  roots  of  good  size,  but  the  majority  rather  small.  Pulled  September  8. 
Should  have  been  planted  earlier ;  usually  a  sure  crop. 

BRUSSELS    SPROUTS. 

Dwarf  Improved :  Seed  sown  in  window  boxes  about  May  5.  Transplanted 
June  12.     Grew  very  slowly  ;  sprouts  just  beginning  to  form  at  the  end  of  the 

growing  season. 
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CABBAGE. 


Early  York.  Early  Jersey  Wakefield,  Surehead.  and  Early  Whininjrstadt : 
Seed  sown  in  window  boxes  about  May  5.  Transplanted  June  12.  Slow  in  start- 
ing and  slow  in  growth;  only  Early  Jersey  Wakefield  made  small  beads. 

CAULIFLOWER. 

Extra  Early  Paris:  Seed  sown  in  window  boxes  about  May  5.  Transplanted 
June  12.     Grew  very  slowly.     Just  beginning  to  bead  at  close  of  the  season. 

Early  Snowball :  Seed  sown  in  botbed  ^Nlay  10.  Transplanted  June  19.  Grew 
quite  well  and  produced  several  nice  beads. 

FLOWERS. 

Tbe  flower  garden  was  quite  a  success  in  spite  of  the  unfavorable  season.  The 
following  varieties  were  started  in  the  window  boxes  during  May  and  trans- 
planted during  June:  Tansies,  poppies,  cornflower,  and  nasturtiums.  The  fol- 
lowing were  planted  in  the  open  ground:  Sweet  peas,  gillia.  and  candytuft. 
They  began  blooming  about  July  20.  and  many  of  them  coutiuued  to  bloom  pro- 
fusely till  the  frost  of  September  13. 

DISTRIBUTION  OF  SEED. 

In  addition  to  tbe  garden  seed  sent  directly  from  the  Department  to  residents 
of  the  interior  of  Alaska,  there  is  quite  a  demand  among  the  miners  and  pros- 
pectors who  have  no  fixed  abode  for  such  seed  as  radish,  lettuce,  turnip,  and 
ruta-baga— things  that  grow  quickly  and  require  no  particular  care.  The 
stores  do  not  have  seeds  for  sale,  and  these  persons  have  to  depend  on  the  sta- 
tion for  their  supply.  The  several  hundred  packages  distributed  last  winter  and 
spring  through  tbe  Rampart  Station  have  been  the  source  of  considerable  satis- 
faction to  the  miners  and  others. 

WORK  AT  THE  KENAI  STATION. 
WEATHER  CONDITIONS. 

The  snow  was  gone  by  April  9,  which  was  unusually  early.  The  season 
advanced  slowly,  with  frequent  southwest  winds,  which  held  vegetation  in 
check.  After  July  15  the  weather  was  more  favorable  than  the  normal  for 
that  season  of  the  year,  and  heavy  showers  alternated  with  sunshine.  A  heavy 
frost  August  26  and  27  injured  grain  to  a  considerable  extent. 

May  had  twelve  clear  and  six  cloudy  days;  preci|titation,  0.84  inch.  June, 
sixteen  clear,  seven  cloudy,  with  0.84  inch  precipitation.  July,  thirteen  clear, 
twelve  cloudy,  with  1.0(>  inch  precipitation.  August,  twelve  clear,  twelve 
cloudy  days;  precipitation,  6.26  inches;  this  is  the  greatest  precipitation  for 
any  one  month  on  record  at  this  station.  The  number  of  clear  days  was  nor- 
mal, however,  the  increased  precipitation  being  due  to  heavier  showers  than 
usual. 

WORK  ACCOMPLISHED. 

Twenty-three  acres  of  land  are  now  under  cultivation.  The  greater  part  of 
this  was  seeded  to  oats  and  barley  to  provide  forage  for  the  live  stock,  which 
now  consist  of  11  cows.  (PI.  VI,  fig.  1.)  The  remainder  of  the  land 
was  used  for  the  cultivation  of  legumes,  grasses,  vegetables,  bush  fruits,  and 
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Fig.  1.— Station  Herd,  Kenai  Station. 


Fig.  2.— Cutting  Grain  at  Kenai  Station. 
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fruit  troos.  Milk  an<l  iMittor  lifivo  boon  sold  and  a  rooord  kopt  of  tlio  salos. 
Kt'fonls  havo  also  been  kept  of  the  milk  yields,  weather,  and  soil  teuu>eratur6s. 
Xo  additional  land  clearinj:  was  attempted  this  season.  All  the  time  which 
eoidd  be  spared  from  srowin^  crops  was  used  in  improviuj?  the  house  and 
.1,'ronnds.  A  road  was  made  to  the  beach,  and  over  this  jjravel  was  hauled  to 
make  walks  from  the  house  to  the  outbulldiuf^s.  Old  bricks  were  used  as  bor- 
der for  tile  walks.  A  number  of  sjiruce  and  birch  trees  wt-re  transplanted  in 
the  yard.  The  liou.se  has  been  recalked,  lined  with  buildinjx  i)ai»er,  and  all  of 
the  dwwnstairs  rooms  have  been  repaiiered.  which  will  make  the  house  more 
comfortable^  than  heretofore. 

ADDITIONAL  EQUIPMENT. 

A  mowinj;  machine  was  addeil  to  the  c(|ui|iment  August  2.  and  this  will 
^'reatly  U'ssen  the  time  necessary  to  gather  the  hay.      (PI.  VI,  tig.  2.) 

Si.x  hens  were  purchased  of  a  native  of  this  place,  and  during  August  they 
laid  8  dozen  eggs.     These  hens  were  fed  on  table  scraps. 

GRAIN. 

KIKl.I)    0.\TS. 

Field  A. — Soodod  May  •2'2.  .Inne  1.".  .".  inches  high;  fair  inland.  August  1. 
8  to  ;><>  inches  high  :  .".()  jier  c-eiit  headed.  August  15.  24  to  M'>  inches  high.  (Jrain 
was  in  the  milk  when  injured  by  frost  .August  2<;  and  27. 

Field  B  (first  planting).— Seeded  May  27.  .Inne  l."»,  2  inches  high;  fair  stand. 
.Tuly  1,  4  inches  high  ;  good  stand.  August  1.  24  inches  high  ;  2".  per  cent  headed. 
August  15,  26  inches  high;  fully  headed.  September  1,  40  to  48  inches  high  ;  in 
the  milk  when  injured  by  the  frost. 

Field  B  (second  planting). — Seeded  .Inne  1(».  .Inly  l."..  4  inches  higli :  fair 
stand.  August  1,  12  inches  high;  no  heads.  August  1."..  24  inches  high;  .")<»  per 
cent  headed.     September  1,  24  to  40  inches  high. 

Field  e. — Seeded  May  ;J0  and  ;n.  June  la,  1  inch  high;  uneven  stand.  .Tuly 
1.  average  4  inches  high;  good  stand.  August  1,  30  inches  high;  some  heads 
showing.  August  15,  86  to  40  inches  hig^i ;  75  per  cent  headed.  September  1, 
4S  to  GO  inches  high.     Some  of  the  grain  was  injured  by  frost. 


Ilanna  Two-Row:  Seed  sown  May  26.  June  15,  3  inches  high;  good  stand. 
July  1,  average  4  inches  high.  August  1,  30  inches  high  ;  75  per  cent  headed. 
August  15.  3()  inches  high ;  fully  headed.  September  1,  40  iuches  high ;  some  iu 
milk  and  some  iu  dough  when  injured  by  frost. 

BUCKWHEAT. 

Seed  sown  May  20.  June  15.  just  coming  up  ;  good  stand.  July  1.  2  Inches 
high;  not  thrifty.  July  15.  2  to  10  inches  high;  some  in  bloom.  August  1,  20 
inches  high;  in  full  bloom;  looking  well.  August  15,  30  inches  high;  seed 
formed.  Thera  was  a  small  percentage  of  ripe  seed  when  killed  by  frost 
August  20. 

LEGUiVEES. 

BEANS. 

Horse  Bean  No.  24.53;  Seed  i)lanted  May  4.  June  15,  1  inch  high;  excellent 
.stand.     July   1,  4   inches   high.     July   15,   10   inches  high.     August  1,   vines  24 
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inches  loiif,'.  August  17>,  vines  oU  indies  long;  50  per  cent  in  Idooni.  September 
.1,  vines  36  inches  long ;  in  full  bloom  ;  no  seed  formed. 

Horse  Bean  No.  2455:  Seeded  May  4.  June  15.  1  incli  liigh ;  good  stand. 
July  1,  4  inches  high.  July  15,  0  inches  high.  August  1,  IS  inches  high;  a  few 
l)lossoming.  August  15,  in  full  bloom;  vines  24  inches  long.  September  1, 
vines  30  inches  long;  no  seeds  formed. 

Horse  Bean  No.  7n'_>4 :  Seed  ]>ianted  May  2(5.  June  15,  only  a  few  shoots 
showing.  July  1.  2  to  <;  inches  high;  poor  stand.  July  15,  12  inches  high. 
August  1,  20  inches  high  ;  in  bloom  ;  beaten  down  by  rain.  August  15,  pods 
formed ;  beans  one-half  the  size  of  peas.     Killed  by  frost  August  2G. 

GRASSES. 

Meadow  foxtail  {.Ho  per  urns  pratcnsis)  :  Seed  sown  1902.  June  1-5,  24  ii-ches 
high;  fully  headed.     July  1,  30  inches  high.     Cut  for  hay  July  1. 

Timothy  (Fhleuin  pratense)  of  1902:  June  15,  6  inches  high.  July  1,  poor, 
uneven  growth ;  average  10  inches  high.     Cut  for  hay  July  1. 

Awnless  brome  grass  (Bronius  iiierviis),  sowing  of  1902:  June  15,  12  inche.'s 
high;    July  1,  20  inches  high.    Cut  for  hay  July  1. 

Awnless  brome  grass  {Bromtis  wcrniis).  irH»3:  June  15,  12  to  16  inches  high; 
good  sod.  July  1,  20  to  30  inches  high ;  thrifty.  July  15,  20  to  36  inches  high. 
Cut  for  hay  July  23. 

Meadow  foxtail (Alo pec ur us  pnitcnsis),  1903:  June  15.  24  inches  high;  fully 
headed.  July  1,  30  inches  high.  July  15,  20  to  36  inches  high.  Cut  for  hay 
July  22. 

Timothy  {Pldcum  jirnlense).  1903:  June  1.5,  6  inches  high.  July  i.  12  to  18 
inches  high ;  headed.    July  15.  18  to  24  inches  high.    Cut  for  hay  July  22. 

Tall  fescue  {Festnca  clulior),  1903:  June  15.  5  inches  higU»  July  1,  12  to  18 
inches  high.    July  15,  24  inches  high ;  headed.    Cut  for  hay  July  22. 

Redtop  {Agrostis  ruUjaris),  1903:  June  15,  6  inches  high.  July  1,  10  inches 
high.    July  15,  18  to  24  inches  high ;  heading.    Cut  for  hay  July  22. 

Meadow  fescue  (Festuca  pratensis),  1904:  June  15,  6  Inches  high;  good 
stand.  July  1,  12  inches  high ;  heading.  July  15.  is  inches  high.  Cut  for  hay 
July  22. 

Hassock  grass  (Aira  ccrspitosa),  1904:  June  15,  4  inches  high;  poor  stand. 
July  1,  5  inches  high ;   heading.    July  15.  18  inches  high.    Cut  for  hay  July  22. 

Blue  grass  (Foa  prateiiHis).  1904:  June  15,  3  inches  high;  poor  stand.  July 
1,  12  to  18  inches  high;    heading.    July  15.  18  inches  high.    Cut  for  hay  July  22. 

Perennial  ryegrass  {Lulium  perenne),  1904:  Winterkilled. 

Awnless  brome  grass  {Bromus  inermis),  1904:  June  1.5,  8  inches  high; 
thrifty.  July  1,  18  inches  high ;  excellent  stand.  July  15,  18  to  24  inches  high. 
Cut  for  hay  July  22. 

Tall  oat  grass  (Avoni  rhitioi),  1904:  June  15,  scant  growth;  3  to  6  inches 
high.  July  1,  12  inches  high.  July  15,  24  inches  hi.gh  ;  heading.  Cut  for  hay 
July  22. 

Tall  fescue  (Festuca  cl<ifi<>r).  19o4:  June  15,  4  inches  high;  greater  part 
winterkilled.  July  1.  12  inciies  lii.uli.  July  15.  .".o  inches  high.  Cut  for  hay 
July  22. 

Orchard  grass  ( nticti/lis  (jlomenttu),  1904:  June  15.  3  to  (;  inches  high.  July 
1,  4  to  12  inches  high  ;    very  uneven.    July  1.5,  12  inches  high. 

Tall  fescue  {Festuca  elatior),  1905:  Seed  sown  May  25.  June  15,  just  com- 
ing up.  July  1,  1  inch  high ;  good  stand.  July  15,  2  inches  high.  August  1,  6 
inches  high.  August  15,  12  inches  high;  a  few  heads  showing.  September  1, 
18  inches  high. 
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Timothy  (Phlriim  pratrn.sr),  inoo:  Seed  sown  May  25.  June  ir»,  just  coming 
up.  July  1.  well  up:  lieavy  stand.  July  I'l.  '.]  incl)es  liiglj.  August  1,  '.)  to  12 
indies  liigli.  August  ir>,  12  to  18  inches  liigh :  a  few  heads.  Septenil)er  1, 
average  IS  inches  higii.  • 

Orchard  grass  (Doctylis  glonierata),  IW") :  Seed  sown  May  2<>.  July  1,  .iust 
up;  stand  not  good.  July  lo,  1  inch  high.  August  1,  5  inches  high;  heavy 
stand.    August  l.">.  (>  inches  high.     September  1.  12  inches  high. 

Italian  rye  grass  (Lolhtm  italicmii),  1!M).~>:  Seeded  May  2().  July  1,  1  inch 
liigh :  good  stand.  July  l.!,  2  inches  high.  August  1.  4  inclies  high.  August  in, 
0  inches  liigh.     September  1.  10  inches  high. 

Mi.\ed  gras.ses :  A  mixture  of  all  the  grasses  i)lanted  tliis  season  was  sown 
June  i;'>.  July  1.  Just  coming  \ip.  Jul.v  in.  2  inches  liigh;  good  stand.  August 
1.  4  inches  high.     August  15.  0  inches  high.     September  1.  1(1  inches  high. 

Silver  tussock  grass  (Poa  corsi^itosa)  :  Seed  sown  in  sandy  bed:  failed  t<> 
germinate. 

Native  gra.sses :  Of  tlie  native  gras.->es  sown,  wild  rye.  wild  barley,  and  one 
s])ecies  jmpularly.  but  incorrecily,  known  as  redtop.  failed  to  grow.  On 
.Vusiust  1.").  the  following  notes  were  taken  on  native  grasses:  June  grass.  12 
incli<>s  higli :  bunch  grass.  12  inches  high:  wheat  grass.  8  inches  high,  poor 
looking;  CnUuuafjrofitix  langsdorfii.  i»o|nilarly  known  in  this  region  as  redtop, 
'.',  to  12  inclies  high.  The  seeds  of  all  these  grasses  were  very  slow  in  germina- 
ting, much  more  so  than  imported  seed. 

VEGETABLES. 

The  .season  was  very  favorable  to  the  growth  of  vegetables  until  the  frost 
of  July  20.  This  year  as  well  as  last  a  large  percentage  of  the  cabbages  and 
some  of  the  radishes  were  killed  by  maggots.  Wood  ashes,  which  had  been 
recommended,  were  applied  but  failed  to  check  the  ravages  of  the  insect.  This 
is  the  only  native  insect  pest.  The  following  is  a  detailed  account  of  the 
growth  of  the  vegetables  : 

KALE. 

Improved  Siberian:  Sown  in  hotbed  May  1.  Transplanted  to  open  ground 
June  7.  A  few  of  the  plants  died  after  being  planted,  but  those  that  survived 
made  a  splendid  growth  and  at  present  some  of  the  pbnits  measure  36  inches 
from  tip  to  tip  of  the  leaves. 

LETTUCE. 

Big  Boston:  Planted  in  hotbed  May  1.  Was  not  transplanted,  and,  since 
June  1.  has  furnished  all  we  could  possibly  use  on  our  table. 

California  Cream  Butter:  Planted  in  open  ground  June  8.  Growth  retarded 
during  first  month  by  dry  weather,  but  was  large  enough  for  table  use  July  15. 

Morse:  Planted  in  open  ground  June  12.  Large  enough  for  table  use  July  20. 
All  varieties  of  lettuce  seem  to  do  equally  well. 


Early  Jersey  Wakefield :  Sovi-n  in  hotbed  May  1.  A  large  percentage  of  the 
seed  failed  to  germinate.  Transplanted  to  open  ground  June  7.  Grew  splen- 
didly until  attacked  by  maggots,  which  to  date  have  destroyed  about  75  per  cent 
of  the  plants. 

RADISHES. 

Early  Scarlet  Turnip:  Sown  in  hotl)ed  May  1.     Edible  June  1.  ~ 

French  Breakfast :  The  same  as  above. 
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Improved  Chartier:  Plnntefl  in  open  srounfl  June  12.  Ready  for  table  use 
July  15.     This  Is  a  Ions-rooted  variety:  tender.  :ind  of  excellent  flavor. 

Long  Scarlet  SIiort-Toji:  I'lantcd  in  open  ground  June  12.  Ready  for  table 
use  July  12.  • 

White  Icicle:  Planted  in  open  ground  June  0.  Ready  for  use  July  20.  This 
variety  is  pure  white  in  color,  long-rooted,  excellent  quality. 


Yellow  Globe  Danvers :  Sown  in  hotlied  May  1.  and  not  transplanted.     They 
have  attained  a  diameter  of  about  1  inch. 


Improved  White  Plume :  Planted  in  the  hotbed  June  11.  As  the  other  plants 
were  transplanted  to  oi)en  ground  the  celery  was  transplanted  to  their  places  in 
the  hotbed.  Boards  were  placed  on  either  side  of  each  row  and  the  space 
around  the  plants  was  filled  with  earth.  The  plants  are  now  16  inches  in 
height,  have  blanched  nicely,  and  are  crisp  and  delicious. 

PARSLEY. 

Planted  in  the  hotbed  May  11.  Made  a  vigorous  growth  and  is  now  10  inches 
high. 

PEAS. 

Marl)lehead  Mammoth:   Sown  June  24.     A  late  variety  making  a  rank,  rapid 
growth.     Large  enough  for  table  use  at  the  end  of  August. 


Purpletop  Strap-Leaf:   Sown  June  2.3.     Xonc^  have  become  extraordinary  in 
size,  but  are  very  uniform  and  of  excellent  quality.     The  maggot  that  attacked 
the  cabbage   also   attacked  the  turnips,   but   as   the   latter   became   larger   the    . 
maggots  disappeared. 

RUTA-B.\GA. 

Thorburn  Improved:  Planted  in  open  ground  June  2.3.  Were  not  attacked 
by  maggots  as  turnips  were.  Have  attained  an  average  diameter  of  about  4 
inches. 

RHUBARB. 

Became  large  enough  for  use  during  the  lirst  week  in  June  and  has  not 
deteriorated  in  qualily  up  to  September  1.  Close  cutting  keeps  it  from  seeding 
or  getting  woody. 

CARROT. 

Scarlet  Horn:  Planted  in  open  ground  June  S.  September  1.  about  1*  inches 
in  diameter. 

BEETS. 

Crimson  Globe:  Planted  June  S.     September  1.  nitout  2  inches  in  diameter. 
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I.oiif,'  Round  :   Alxmt  1   iiirli  in  (linnu'tcr. 

POTATOES. 

In  the  spring:  no  seed  potatoes  wen*  on  li.md.  so  it  was  foiuid  ntMcssary  to 
jdant  from  a  supply  hroufilit  from  Seattle  for  table  use.  Tliey  proved  to  l»e  a 
late  variety.  tliouf.'li  they  were  of  edlitle  size  by  Aui,Mist  14.  'riie  plants  were 
nipped  by  frost  Aufjust  '2(i  iind  27.  but  eontinued  to  tj;row.  The  tubers  are 
small  in  size,  but  a  good  quantity  is  found  in  eaeh  liill. 

FLOWERS. 

Poppies,  sweet  alyssum.  sweet  william,  nasturtiums,  neniopliila.  and  sweet 
jieas  were  planted  June  2").  The  plants  all  grew  well,  and  throu;ihout  the  month 
of  Augu.st  furnished  a  profusion  of  bloom.  Tansies  sown  in  a  bo.\  were  in  bloom 
Sei)tember  1. 

FRUITS. 

Ten  trees  of  each  of  the  followinj;  varieties  of  apple  (grafts)  were  jdanted, 
and  the  following;  number  of  eaeh  variety  made  more  or  less  fjrowtli:  Florenee, 
5;  Whitney  Xo.  2.  :> :  Iowa  Beauty.  4 ;  Okabena.  8;  Tetabaski,  r, :  ciiarlinoff, 
C,\  Day,  7;  Whitney.  7;  Karly  Strawberry,  8;  Dutchess.  S;  Yellow  Trans- 
parent, 8;  Brovina,  2;  Sweet  Russet,  0;  Duchess.  7:  Wealthy.  8;  Illinois  Si- 
iK'rian  crab,  0. 

Twelve  red  raspberry  ]>lants  were  st-t  out.  anil  11  made  a  uood  growth.  Five 
sweetbrier  plants  were  set  out.  and  all  grew.  Seven  j;oosi'berry  plants  were 
put  out,  but  only  one  made  any  growth.  Forty-three  red  currants  were  set  out, 
and  28  have  made  a  very  good  growth. 

A  number  of  native  raspberry  plants  were  set  out  in  June,  and  without  excep- 
tion grew.  Native  red  and  black  currants  show  a  growth  of  ">()  per  cent  of  the 
plants  set  out.  Seeds  of  the  native  strawberry  and  red  and  l)l:ick  currants  have 
been  gathered.     Part  of  the  seed  will  be  sown  here,  and  the  remainder  will  be 

sent  to  the  Sitka  Station. 

LIVE  STOCK. 

Nine  head  of  cattle  were  wintered  besides  the  three  calves  that  were  dropped 
during  the  winter  months.  Nothing  but  native  feed  was  fed,  and  all  the  cattle 
were  in  excellent  condition  in  the  spring.  The  work  oxen  remained  in  good  con- 
dition throughout  the  spring  work.  The  increased  number  of  animals  will  neces- 
sitate the  sale  of  two  steers  in  order  to  obtain  sufficient  stable  room.  These 
yearlings  are  in  prime  condition,  and  will  weigh  between  500  and  GOO  pounds 
each.  On  August  2  a  3-year-old  cow  and  a  calf  were  sold  to  Mr.  O.  H.  Sleeper, 
of  Sunrise,  for  $60.  In  view  of  the  fact  that  the  present  cost  of  bringing  cattle 
into  Alaska  is  so  great  as  to  be  almost  prohibitive  to  individuals,  it  is  believed 
that  the  development  of  animal  industry  in  the  country  can  be  greatly  facilitated 
by  the  station  disposing  of  its  surplus  increase  of  stock  to  prospective  stock 
raisers  in  the  Territory  at  the  cost  of  production. 

A  record  of  the  milk  yield  has  been  kept  as  heretofore. 
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Milk  yield  of  three  cows. 


First  cow. 


Monthly  Average 
I    yield.        daily 


November 
December . 
January... 
February  . 

March 

April 

May 

June 

July 

August  — 


Total  yield 

Daily  average- 


4,439 


ids. 

Pounds. 

587 

24.05 

705 

24.07 

am 

21.. 57 

4()6 

14.5 

im 

11.5 

298 

9.93 

862 

10.7 

392 

13.06 

;^9 

10.9 

295 

9.77 

Second  cow. 


Third  cow. 


Monthly  Average  Monthly 
yield.        daily.        yield 


Pounds. 


619 
577 
599 
701 
646 


Pounds. 


19.96 
19.26 
19.32 
23.36 
20.83 
18.77 


3, 728 


20.3 


Pounds. 


204 
575 
584 
718 
685 
602 


3,368 


Average 
daily. 


Poundx. 


22.6;^ 

19.16 

18.83 

23.93 

22.1 

19.41 


19.41 


The  feed  used  for  dairy  cows  has  been  native  pasture  in  the  summer  and  native 
hay  in  the  winter.  If  the  winter  feed  were  supplemented  with  silage,  the  yield 
would  undoubtedly  he  jireatly  increased.  In  the  case  of  cow  No.  1  we  have 
the  opportunity  to  note  the  effect  of  winter  feed.  The  calf  was  dropped  in  early 
November,  and  for  the  first  three  months  after  calving  the  average  daily  yield 
amounted  to  122.7S  pounds.  The  marked  decrease  in  yield  during  the  month  of 
February  was  probably  due  to  a  change  of  milkers  which  took  place  at  that 
time.  The  improvement  owing  to  modern  methods  of  milking  is  shown  in  the 
yield  of  cows  Nos.  2  and  ?..  As  explained  in  my  last  report,  these  cows  were 
formerly  owned  by  the  Russian  priest  at  this  place.  The  Russian  method  of 
milking  consists  in  allowing  the  calf  to  begin  and  finish  the  operation,  a  pro- 
cedure neither  economical  at  the  time  nor  conducive  to  a  heavy  milk  yield  in 
the  long  run.  In  the  case  of  the  two  cows  the  increase  in  the  average  daily 
yield  of  this  year  over  that  of  last  year  is  very  marked.  It  rs  believed  that  the 
average  can  be  raised  still  higher  by  ne.\t  year. 

No  addition  to  dairy  equipment  has  been  made  to  date,  all  appliances  used 
being  homemade.  No  accurate  work  can  be  done  until  the  station  is  equipped 
with  up-to-date  dairy  utensils. 

The  silo  has  not  been  given  the  attention  it  should  receive  at  this  station. 
In  the  fall  of  1902  a  so-called  silo  was  built  of  logs  and  filled  with  peas.  As 
was  to  be  expected,  most  of  the  peas  spoiled.  The  first  essential  of  a  silo  is  that 
it  sliould  be  air-tight,  and  this  is  hardly  possible  with  rough-hewn  logs.  A  silo 
should  be  built  and  the  practicability  of  feeding  silage  in  this  latitude  be  tested. 
Hay  is  not  easily  cured  in  the  fall  on  account  of  frequent  showers.  This  fact 
at  once  suggests  the  silo,  and  the  innnense  amount  of  forage  that  can  be  raised 
per  acre  here  would  seem  to  make  the  building  of  one  imperative. 

REPORTS  FROM  SEED  DISTRIBUTION. 

The  folloAvino-  reports  from  the  seed  distribution  tell  of  results 
obtained  under  ordinary  conditions  in  all  parts  of  the  Territory,  and 
contain  valuable  information  Avhich  will  be  especially  serviceable  to 
new  settlers.  As  noted  elsewhere,  the  season  of  1905  was  very  favor- 
able in  the  coast  region,  and  the  gardens  here  gave  general  satisfac- 
tion (PI.  VII,  fig.  2).  In  parts  of  the  interior,  on  the  contrary,  the 
season  was  very  unfavorable.  At  Rampart  and  for  100  miles  south 
of  the  sixty-hfth  parallel,  and  generally  along  the  Yukon,  the  spring 
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was  late.  \v('(.  and  cold:   in   the  Coppt-i-  Ivivcr  Vall(\v.  on  the  otlier 
lianil.  till'  spriuii'  and  early  siuuMici-  were  too  drv. 

James  ^VaUac(^,  Mrtlakahlln.  Alaxl:<i.—.]\\\n'  was  wanner  and  (trior  tlian  I  liave 
ever  seen  it  in  tliis  locality;  hence  it  was  very  favorable  for  garden  i»uri)oses. 
Strawberries  ripened  six  weeks  earlier  than  last  year,  and  everything  else  from 
two  to  four  weeks  earlier.  The  soil  here  is  decayed  moss  and  does  very  well  if 
suflicient  fertilizer  is  applied.  This  season  I  nsed  barnyard  manure,  fish  offal, 
and  seaweed,  and  found  that  tish  produces  the  best  results.  On  two-fifths  of 
an  acre  1  raised  110  i)ushels  of  potatoes  of  e.xcellent  (|uality.  the  best  crop  re- 
sulting from  fish  fertilizer.  Iiuta-b:igas  and  yellow  Held  turnips  did  well;  some 
(if  the  former  weiglnnl  ."•  pounds,  and  one  of  the  latter  weighed  !t^  iimuids.  Karly 
cabbages  do  well,  but  the  season  is  too  short  for  maturing  late  varieties.  This 
season  they  have  been  ruined  by  worms  boring  tlic  heads,  '{'be  trees  and 
bushes  which  you  sent  me  have  .ill  taken  root  and  are  doing  well.  Imt  1  hardly 
think  the  climate  is  favoraide  for  fruit  trees.  There  are  several  cherry  trees  in 
the  village.     Some  seasons  they  bear  a  few  cherries  and  souie  seasons  none. 

Cattle  seem  to  thrive  on  the  native  grasses.  We  got  a  cow  and  a  calf  from 
Seattle  in  May.  19()4.  The  cow  was  very  thin  when  she  arrived,  but  at  once 
bi^gan  to  fatten,  and  has  been  in  good  condition  ever  since.  They  wintered  on 
14  tons  of  hay  and  a  little  shorts,  and  were  out  every  d:iy  last  winter. 

iKttCH  of  jihintiiifi  (i)i(I  first   iinc.  sr(iso)i  of  I'.Ui-',. 


Sown  or 
planted. 

Cabbage,    early,    sown    in     Mar.    1 

hothouse. 
Cabbage,   early,   trans-     May    5 

planted. 

Peas,  Telephone May  i:^ 

Peas,  Prolific  Market Apr.  Vi 

Onion  sets ^  Mar.  i:? 

Rhubarb ._ ' 

Potatoes,  Burbank.. Apr.  12 

Cauliflower.. May    5 


Ready 
for  use. 


July  :{) 

July  n 
Aug.  1 
Apr.  1 
Apr.  7 
July  24 
July  22 


Sown  or 
planted. 


May    5 
May  10 


Lettuce 

Turnips,  Early  White. 

Carrots 

Beets ' do  . 

Gooseberries 

Strawberries 

Raspberries 

Currants 

Ceh^rv '  June  19 

Radishes. I  May  10 


Ready 
for  use. 


July  4 

July  27 

July  21 

July  24 

June  11 

June  l:t 

July  15 

Aug.  1 

Aug.  2.5 

June  12 


J.  PHtriifiri\  Kelchikaii.  AIaf<la. — I  received  tlie  fruit  trees  you  sent  last 
spring  about  May  1,  and  planted  them  at  ouce.  They  made  growths  as  follows : 
One  red  Astracban,  2  feet ;  1  Sylvan  sweet,  2  feet ;  2  Ductless,  1  foot  each ;  4 
seedlings,  1  foot  each;  2  Barovinka,  both  died;  2  Strawberry,  both  died.  The 
raspberry,  currants,  and  gooseberries  alt  grew  and  are  doing  well.  I  am  also 
growing  strawberries  and  i)ieplant,  and  both  are  doing  well.  The  strawberry 
plants  came  from  .Metlakahtla.  and  the  i)ieplant  is  from  roots  sent  up  from 
Seattle.  I  tried  raising  i)ieplant  from  seed,  but  it  was  not  satisfactory,  as  the 
seed  does  not  come  true  to  kind.  I  grew  a  great  many  plants,  but  none  of  them 
were  of  large  variety,  so  1  think  it  is  iT^st  to  send  and  get  roots  that  are  known 
to  be  of  a  large  kind. 

In  the  line  of  vegetables  I  have  raised  this  year  cabbages,  radishes,  lettuce,' 
carrots,  and  turnips;  they  all  did  well.  1  also  sowed  onion  seed,  which  made 
nice  green  onions,  but  none  of  them  were  large.  I  also  raised  some  very  nice 
ruta-bagas.  1  planted  a  patch  of  Late  Rose  potatoes  about  May  27,  and  in  two 
weeks  tliey  were  nicely  up  and  in  si.x  weeks  t  had  a  phot(jgraph  taken  of  them, 
which  I  inclose,  showing  that  they  grew  very  rapidly.  Till  early  in  Septem- 
ber they  did  exceedingly  well,  the  potatoes  lieing  of  good  size  when  the  vines 
were  killed  by  what  one  of  my  neighbors  says  was  potato  blight.  The  potatoes 
are  now  decaying  very  badly. 
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'Nathan  B.  Whitfirld,  Ketch iJcan.  Alaf^Jca. — I  veceivod  several  kinds  of  seeds 
from  you  last  year  for  exi»eriineiital  j:;ro\vtli.  liut  failed  to  write  my  report  of 
tlic  results  in  time.  'I'liis  year  I  jdantcd  as  ueariy  the  same  kinds  as  I  could 
obtain  from  tJie  stores  here.  They  were  planted  duriu}?  the  first  week  in  May 
in  two  different  .gardens.  Garden  No.  1,  20  by  40  feet;  fertilized  the  year 
before  with  manure  from  the  cow  stable:  no  other  stinudant.  (Jardeu  No.  2, 
20  by  20  feet,  was  of  virjrin  soil  not  manured. 

In  frarden  No.  1.  I  planted  beets,  cabbajios.  eollards,  kale,  lettuce,  dwarf  peas, 
radishes,  spinach,  parsley,  and  White  and  Red  Strap-Leaf  turnips.  They  all  did 
well.  The  beets  grew  4  inches  in  diameter.  The  cabbage — Early  Wakefield — 
grew  to  be  S  inches  in  diameter  with  firm  heads  ;  the  collard — large-leaved — 
became  IS  inches  tall;  the  kale  was  not  so  large;  the  lettuce  was  12  inches 
across  from  lip  to  tip:  the  dwarf  peas.  2  feet  high,  were  loaded  with  pods; 
tlie  rndislies  were  from  1  to  2  inches  in  diameter;  the  spinach,  10  inches  across 
from  tip  to  tip ;  the  parsley  was  (J  inches  in  diameter ;  and  the  turnips,  from 
4  to  6  inches  in  diameter,  solid,  and  with  rich  green  tops. 

In  garden  No.  2  I  planted  lettuce,  peas,  potatoes,  strawberries,  sunflowers, 
{\nd  the  trees  you  sent  me.  Five  of  the  trees  died,  being  in  bad  condition  when 
received.  Considering  the  little  attention  paid  them  owing  to  my  necessary 
absence,  the  vegetables  did  well,  making  a  growth  beyond  my  expectation  and 
equal  to  those  in  garden  No.  1.  The  peas  grew  5  inches  high  and  were  loaded 
vith  pods:  the  potatoes  were  from  1  to  .'^  inches  in  diameter;  the  strawber- 
ries produced  ;i  heavy  green  foliage  and  fruit ;  tlie  sunflowers  became  6  feet 
high,  are  now  in  bloom,  and  will  probably  mature  seeds  before  severe  frost; 
lettuce,  radishes,  and  jieas  were  planted,  but  never  matured. 

The  trees  were  received  May  2,  and  planted  May  'A.  Some  of  them  were  in 
bad  condition  when  received.  Seven  of  them  are  living  and  range  from  12 
inches  to  2A  feet  high.  The  Red  Astrachan  apple,  apparently  dead  when  re- 
ceived, was  not  planted.  Two  F.orovinka,  a  Sylvan  Sweet,  and  2  Early  Straw- 
berry apples  are  living  and  have  a  rich  green  foliage.  The  seedlings  and  young 
grafts  died.  Four  currant  bushes,  2  feet  high,  and  8  red  raspberry  bushes  2J 
feet  high,  are  growing  nicely. 

The  mint  I  planted  near  a  stream,  and  it  is  now  a  Iiunch  IS  inches  across 
and  2  feet  high. 

The  experiment  thus  far  I  consider  a  success,  and  with  proper  attention 
this  part  of  Alaska  can  produce  as  fine  vegetables  as  any  other  part  of  the 
world  in  the  same  latitude. 

Fred  Patchlufi.  Fortiiiann  Suliiion  Iliitclicnj,  Loriiig.  Alaska. — Just  a  few  lines 
to  let  you  know  how  the  garden  grew  at  this  place  this  season. 

The  apples  and  rasi>berries  you  sent  me  last  spring  grew  as  follows :  One 
Red  Astrachan  apple  grew  5  inches,  and  one  (Sylvan  Sweet)  grew  0  inches;  four 
raspberries  grew  shoots  :U  to  ">  inches  long;  currants  grew  several  sprouts 
about  2  feet  long;  three  seedling  ai)])les  grew  18  to  21  inches  long;  sand  cherry 
made  a  growtli  <if  from  IS  to  .".n  indies,  and  fruit  formed,  but  did  not  mature; 
the  root  of  mint  made  big  growtli. 

Cabbage,  Windsor  beans,  lettuce,  radish,  ruta-baga,  rhubarb,  horse-radish, 
celery,  and  onions  from  seed  all  did  fine,  in  fact,  could  hardly  be  beaten. 

All  of  the  foregoing  were  raised  on  land  that  has  been  in  cultivation  two  or 
three  years,  and  was  well  fertilized  with  fish  and  stable  manure.  On  a  piece 
of  ground  that  measured  one-third  acre  we  raised  78  sacks  of  potatoes,  which 
seems  to  me  to  be  a  pretty  good  yield.  This  potato  land  was  cleared  In  the 
spring  of  1904,  and  some  vegetables  were  raised  on  it.  In  the  spring  of  1905 
it  was  planted  to  P.urbank  potatoes,  with  the  above  result.  The  soil  was  not 
fertilized,  but  it  has  the  appearance  of  having  been  cultivated  years  ago. 
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Donnan  yrtntniit  and  I.  Wheeler,  Game  Core,  .Ulmiraltfi  Island,  Alaska. — 
We  sowed  in  liotlied  on  April  1  cabbage  <>f  botli  early  and  late  varieties.  They 
were  slow  ooiiiiiij,'  up,  and  were  not  tit  to  set  out  till  about  May  2.5.  On  that 
day  there  were  set  out  about  IMK)  plants,  which  were  watered,  as  we  had  no  rain 
whatever  here  in  late  May  or  June.  They  ^'rew  well,  and  out  of  the  lot  there 
were  not  more  than  10  or  12  that  did  not  head  W(>11.  The  Early  Jersey  Wake- 
field gave  the  best  results,  giving  a  nice  hard  head  weighing  from  4  pounds  up. 
The  Flat  Dutch  gave  larger  heads,  but  not  as  solid.  The  beans  did  not  come 
up  at  all,  just  three  or  four  stalks  showing. 

Onions  came  very  slowly,  but  were  good  for  green  onions  when  they  did  come. 
We  have  saved  some,  and  intend  trying  them  as  sets  ne.\t  year.  Roth  kinds  of 
beets  did  well,  giving  some  nice  roots  ,'i  to  4  inches  in  diameter,  but  rodents  of 
some  kinil  spoiled  ([uite  a  lot  of  them.  Carrots  did  well  and  were  of  (|uite  good 
size.  K;ulishcs  did  remarkably  well,  and  from  a  small  patch  there  were  more 
than  we  could  usi-.  Lettuce  also  did  well.  Turnips  of  any  kind  do  well  here. 
We  had  four  different  kinds — ruta-bagas.  Purple  Top  Strap-Leaf.  Golden  Yel- 
low, and  another  kind.  Turiups  and  cabbage  seem  to  do  well  in  this  new  ground. 
Potatoes  grow  well,  but  are  not  marketable.  We  got  better  results  t'lom  the  seed 
grown  here  last  season  than  from  fresh  seed  potatoes  bought  in  Juneau,  and  w^e 
are  going  to  try  the  same  seed  again  next  year  and  use  seaweed  as  fertilizer. 
So  far  we  have  used  no  fertilizer  of  any  kind,  but  will  do  so  next  year. 

We  received  the  rei>orts  you  sent,  and  thank  you  very  nuich  for  them,  as  in- 
formation of  any  kind  on  gardening  is  accei)table. 

Edicurd  J.  Luurcncc,  Tree  Point  Light  Htation,  Alaska. — The  seeds  you  sent 
me  last  spring  were  received  in  due  time,  and  I  gave  most  of  them  a  good  trial. 

I  am  surprised  at  the  good  results  obtained  at  gardening  for  this  part  of  the 
country,  especially  with  second-year  ground  which  had  been  fertilized  with 
fish,  ashes,  and  henhouse  manure. 

Radishes,  lettuce,  and  turnips  grew  (juickly  and  were  of  good  (|u:ility. 

Onions  (Extra  Early  I'.rown  Spanish)  planted  May  1  were  hirge  enough  for 
table  use  July  4,  and  by  September  lU  they  were  2  inches  in  diameter. 

Cauliflower  (Extra  Early  Paris)  did  exceedingly  well,  and  was.  in  fact,  the 
best  I  ever  ate. 

Peas  (Prolific  Early  Market)  were  planted  May  lo  and  did  well  both  in 
quantity  and  quality.  The  first  mess  was  picked  August  G.  The  vines  grew 
too  rank,  some  of  them  reaching  over  G  feet  in  height. 

Beets  and  carrots  did  well ;  beets  reached  4  inches  in  diameter. 

All  the  flower  seed  grew  and  bloomed  well ;  sweet  peas  and  candytuft  were 
especially  fine. 

C.  E.  Peterson,  keeper  Sentinel  LigM-Uousc  Station,  Alaska. — I  herewith 
submit  a  report  of  my  attempt  at  garden  work  with  the  different  kinds  of  seeds 
which  you  sent  me  last  fall,  also  of  the  several  apple  seedlings  and  berry 
bushes. 

I  sowed  peas  as  early  as  April  2.5,  as  the  weather  was  extremely  fine  and 
warm,  but  they  did  not  show  up  till  May  11.  We  picked  the  first  peas  for 
table  use  August  10 ;  the  vines  were  then  standing  4  feet  high.  Out  of  one 
package  of  seed  two  families  were  supplied  with  about  five  meals  from  the 
crop. 

I  sowed  ruta-bagas  and  turnips,  white  and  purple-top.  The  white  turnips 
did  the  best,  and  were  as  large  as  saucers.  Some  of  the  ruta-bagas  weighed  4 
pounds,  were  13  inches  long  and  2i  inches  through,  and  very  sweet.  Parsnips 
did  not  appear  till  late  in  Septeml)er  and  were  as  small  as  one's  little  finger. 
Carrots  (Scarlet  Horn)  did  not  show  up  much  till  September  1,  but  at  the  time 
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of  this  writing  the  average  weight  is  about  one-half  pound.  Radishes  and  let- 
tuce grow  wonderfully  here  considering  that  the  ground  is  poor ;  in  fact,  all  my 
vegetables  did  well  considering  the  fact  that  they  were  put  into  ground  that 
never  had  a  blade  of  grass  in  it  till  I  started  the  garden  last  spring.  There 
was  no  fertilizer  used  except  one  small  box  of  hen  manure  which  I  had  saved 
up  last  winter. 

The  apple  seedlings  grew  from  a  5-inch  stem  to  from  10  to  20  inches  in  height. 
The  Red  Astrachan  made  the  largest  growth;  after  it  the  Sylvan  Sweet  and 
four  seedlings  grew  from  10  to  15  inches  high.  The  two  Duchess  had  only  a 
few  leaves.  The  two  Borovinka  did  not  do  well,  probably  owing  to  the  fact 
that  there  was  not  enough  soil,  as  the  soil  on  this  island  is  in  patches. 

Flowers  did  remarkably  well,  sweet  peas  and  nasturtiums  especially.  The 
berry  plants  you  sent  me  are  doing  well,  especially  the  currants,  and  the  mint 
is  20  inches  high. 

I  believe  we  could  raise,  with  good  fertilizer,  almost  anything  on  this  rocky 
island.  This  being  my  first  attempt,  I  shall  no  doubt  do  better  next  year.  My 
assistant  brought  a  few  half-grown  vegetables  with  him  from  Tree  Point 
Mght  Station  and  planted  them  in  the  patch  from  which  I  had  taken  my  turnips, 
and  now  he  has  cauliflower,  ruta-bagas,  beets,  and  kale.  The  beets  from  the 
seed  you  sent  me  are  as  large  as  my  two  fists  and  are  still  growing.  Nothing 
but  rotten  stumps  for  soil,  and  a  little  rock  weed  covered  the  rocks.  Whoever 
saw  my  garden  this  summer  said  I  did  well  for  a  beginner  with  such  soil.  This 
winter  we  will  make  fertilizer  with  fish  and  rock  weed  or  sea  grass.  Our 
potatoes  were  not  plentiful,  but  some  were  quite  large,  and  in  taste  the  best  I 
ever  ate. 

Gust  Grundler,. Douglas  City,  Alaska.—The  following  is  a  report  of  my  experi- 
ments for  the  season : 

Lettuce:  Salamander;  seed  sown  in  hotbed  April  1;  transplanted  May  15; 
grew  very  well,  making  large  heads. 

Kale :  Dwarf  Green  Curled  Scotch ;  seed  sown  in  hotbed  April  1 ;  transplanted 
May  15 ;  started  slowly  ;  maggots  attacked  the  roots  in  July ;  1  sprinkled  sul- 
phur around  the  roots,  which  relieved  the  plants  of  maggots,  and  they  grew 
well  after  that ;  leaves  about  IG  inches  long. 

Cauliflower:  Extra  Early  Snowball;  seed  sown  April  1,  in  hotbed;  trans- 
planted May  15 ;  started  slowly ;  attacked  by  maggots  the  same  as  kale ;  some 
plants  died,  all  the  small  roots  being  eaten  off ;  heads  8  inches  across  the  top. 

Cabbage :  Early  Jersey  Wakefield ;  seed  sown  April  1,  in  hotbed ;  transplanted 
May  15 ;  had  the  same  trouble  with  the  maggots ;  heads  3  to  8  pounds. 

Ruta-baga:  Laing  Improved;  seeded  April  1,  in  hotbed;  transplanted  June 
1 ;  roots  attacked  by  maggots  when  about  lA  inches  thick,  eating  all  round  the 
roots.  After  being  relieved  with  sulphur  the  injured  plants  began  to  grow 
again,  but  the  roots  are  small. 

Beets:  Detroit  Dark  Red;  seed  sown  in  hotbed  April  1;  germinated  very 
slowly  ;  transplanted  June  15 ;  after  starting  to  grow,  all  the  plants  sent  up  seed 
stalks  and  did  not  form  roots. 

Radish  :  Glass ;  seed  sown  April  15  ;  did  not  do  well.  The  same  variety  sown 
June  10  started  to  grow,  but  maggots  got  the  best  of  them,  and  only  left  the 
shells  for  me. 

Turnips:  White  Dutch;  seed  sown  June  10;  came  up  fine,  but  are  all  wormy. 

Onions :  Extra  Early  Brown  Spanish ;  seed  sown  June  10 ;  roots  became 
from  one-fourth  to  three-fourths  inches  thick. 

Carrots :  Scarlet  Uoru  ;  seed  sown  June  10  ;  grew  fine ;  good  crop ;  no  maggots 
on  them. 
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Pons:  Marblolu>:i(l  Miiiimioth;  seed  iil.iiitfil  M:iy  -7;  first  iiickiui,'  Si'ptcm- 
ber  1(» ;  a  j;t>o»l  bcaicr. 

Beans:  Early  lied  Valentine;  seetl  i»lanted  .Iinu'  1.  1  raised  ei«ht  plants 
from  one  package  of  seed  ;  the  rest  rotti'd  in  tlu'  ^'round.  The  plants  <lied  when 
4  inches  hi,i,'h.  Everybody  here  who  e.\i)eriniented  with  i)eans  had  the  same 
result. 

I'arsley  :  I'lain,  or  Single;  seed  sown  Ai)ril  1  ;  urew  line;  1  have  cut  it  tin-ee 
tinu's,  to  dry  for  winter  use. 

Spinach:  Curled  Savoy;  about  one-fourth  of  the  seed  came  ui)  and  went  to 
seed  stalks.     I  liav(»  had  the  same  experience  for  three  years. 

Uhubarit:   Khuliarb  did  hue  this  year;  cut  the  last  time  October  1. 

I  have  used  some  hors(>  manure  as  fertilizer  in  my  pmlen,  and  I  blame  that 
for  puoducinf;  all  the  maggots  there.  Sulphur  seems  to  be  a  good  remedy  for 
them;  I  think  it  is  unwise  to  use  any  horse  maiun-e  as  fertilizer  in  this  section 
of  the  country.  1  shall  put  some  lime  in  the  gai-den  ;  it  may  kill  the  eggs  of 
the  insects,  if  any  are  left;  I  shall  also  use  some  different  fertilizer  next  year, 
but  no  lish  f«'rtilizer.  A  gentleman  here  bought  some  fish  fertilizer  in  Juneau 
and  put  it  in  the  garden  just  before  planting;  soon  afterwards  his  garden  was 
alive  with  maggots,  which  destroyed  many  jtlants. 

The  following  is  my  «'.\perience  with  the  ai>ple  trees  you  sent  me:  Every  one 
of  the  seedlings  grew  about  4  inches;  Early  Harvest.  S  inches;  Okabena,  '! 
inches;  Borovinka  grew  below  the  grafts,  new  shoots  about  (J  inches  high; 
the  Early  Strawberry  died. 

I  gave  three  seedlings— one  Early  Strawl)erry.  one  Early  Harvest,  and  one 
Okabena — to  Mr.  McDonald  here;  about  tw«)  of  the  grafts  died.  Following  your 
advice  I  sent  to  a  nursery  for  two  plum  trees  and  four  cherry  trees.  I  selected 
4-year-old  trees;  it  is  a  little  expensive,  as  the  express  charges  on  them  cost 
me  $:?.40,  but  I  shall  have  an  early  result.  The  plum  trees  have  done  well, 
making  a  new  growth  of  about  10  inches.  The  cherry  trees  look  healthy,  but 
did  not  gi'ow  any. 

The  berry  bushes  you  sent  me  took  well  to  the  ground.  New  canes  on  the 
raspberries  grew  2  feet;  currants  the  same,  but  they  did  not  bear  any  fruit. 
I  had  ten  currant,  ten  gooseben-y.  and  twelve  strawberry  plants  sent  from 
Seattle.  Five  of  the  gooseberry  and  four  of  the  currants  died,  the  rest  grew 
very  little;  the  strawberries  grew  line  and  bore  a  few  berries;  I  raised  about 
fort.v  healthy  iilants  from  them. 

I  had  eight  rose  bushes  and  some  Japanese  chrysanthemums  from  Seattle. 
I  have  two  climbing  roses;  they  started  slowly,  but  grew  line  after  they  had 
once  got  a  start ;  the  new  shoots  are  5  feet  high,  but  there  are  no  roses  on 
them;  one  of  the  other  six  died;  the  rest  started  again  and  did  well.  The 
first  rose  opened  July  2.">.  Every  plant  had  from  three  to  five  roses.  There 
are  some  buds  yet,  but  they  will  not  open. 

Of  the  chrysanthemums  I  have  two  growing.  l>ut  there  are  no  buds  on  them 
yet.  On  the  dahlias  the  first  tlower  opened  August  15.  I  have  a  row  of  sweet 
peas  along  the  south  side  of  the  house ;  they  grew  fine  and  are  full  of  buds ;  In 
July  about  a  dozen  fiowers  opened,  then  the  buds  turned  yellow,  and  I  have 
not  seen  a  flower  on  them  since.  The  plants  are  still  healthy  looking  and  full 
of  buds,  but  they  will  not  open.  I  have  seen  them  planted  in  other  gardens  and 
they  were  blooming  all  summer. 

Dwarf  nasturtium,  mignonette,  poppies  (double  and  mixed),  marigold,  aster, 
amaranth,  zinnia,  and  sweet  alyssum  did  well,  blooming  since  August  1. 
Daisies  and  pansies  have  been  blooming  all  summer.  Carnation,  wallflower, 
and  four  o'cloeks  made  good  plants,  but  will  only  flower  the  second  year. 
Double  balsam  are  no  good  to  raise  in  the  garden ;  they  are  better  indoors. 
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H.  D.  Clark,  Skagicay,  Alaska. — I  am  glad  to  be  able  to  report  a  better  season 
for  myself  and  other  Skagway  agriculturists  than  last  year. 

The  report  of  my  potato  crop  in  the  Daily  Alaskan  was  not  exaggerated.  I 
planted  3*  aci'es  of  land  to  Early  Ohio,  White  Ohio,  Early  Michigan,  and 
A'ermont  Gold  Coin  potatoes.  With  the  exception  of  the  White  Ohios  our  potato 
crop  was  a  better  one  than  I  have  ever  seen  either  here  or  in  the  States.  I 
have  tried  the  White  Ohio  for  three  years  in  a  small  way,  and  I  shall  have 
nothing  more  to  do  with  them.  While  the  original  potato  which  I  used  for 
seed  was  a  very  fine  potato  in  every  way,  the  potatoes  raised  from  them  have 
never  been  satisfactory  either  in  quality  or  quantity.  The  Early  or  lied  Ohio 
potato  has  been  very  satisfactory  with  us.  I  have  raised  it  here  for  the  past 
six  seasons  and  have  always  been  able  to  begin  marketing  in  July ;  this  season 
I  began  July  10.  The  Early  Michigan,  while  not  as  early  a  potato  as  the 
Ohio,  gives  better  satisfaction  to  the  general  market  than  the  Early  Ohio.  I 
have  raised  it  for  four  seasons  and  consider  it  one  of  the  best  varieties  for 
this  place.  It  is  smooth  skinned,  white,  mealy,  and  dry  when  cooked.  Last 
winter  I  purchased  210  pounds  of  Alaska-grown  Gold  Coin  potatoes.  They 
planted  a  plat  of  ground  measuring  just  3G1  square  rods.  This  fall  the  crop 
dug  from  that  plat  lacked  40  pounds  of  being  4  tons,  which  is  a  yield  of  576 
bushels  to  the  acre.  The  Gold  Coin  is  a  late  potato,  but  it  fully  matures  in  this 
climate.  It  is  white,  mealy,  and  very  fine  flavored.  With  us  it  is  of  good  size, 
no  overgrown  ones,  and  few  small  ones.  The  large  yield  results  from  there  being 
so  many  in  a  hill.  Mr.  Hogan,  one  of  our  neighbors,  had  on  a  small  scale  a 
greater  experience  with  Gold  Coin  than  I.  From  five  hills  in  his  little  garden 
he  raised  55  ix)unds.  They  were  very  large  potatoes,  and  he  pronounced  them 
of  poor  quality.  The  largest  hill  that  we  weighed  in  our  patch  weighed  7| 
pounds.  ■  Our  other  varieties  of  potatoes  have  always  been  somewhat  affected 
with  blight,  or  stem  rot,  but  we  found  the  Gold  Coin  so  far  absolutely  free 
from  it.  From  the  3J  acres  of  different  varieties  of  potatoes  I  raised  a  few 
more  than  1,000  bushels. 

We  set  out  about  3i  acres  of  cal»bages.  The  cabbage  maggot  damaged  them 
to  such  an  extent  that  we  got  very  unsatisfactory  returns.  When  I  found  the 
maggot  was  so  bad  we  cleaned  the  soil  away  from  the  stem  and  applied 
air-slaked  lime.  While  it  checked  them  somewhat,  it  was  not  a  satisfactory 
remedy.     This  same  maggot  ruined  all  our  outdoor  radishes  and  turnips. 

I  raised  about  a  fourth  of  an  acre  of  carrots,  which  were  of  fine  quality, 
very  large,  and  the  yield  was  enormous. 

I  did  not  pay  much  attention  to  celery  this  year,  but  there  was  some  very 
fine  raised  in  Skagway  this  year.  Our  neighbor.  Mr.  Wildt.  raised  a  patch  of 
the  finest  celery  I  have  ever  seen. 

We  set  out  the  nursery  stock  which  we  received  from  you  last  spring  and  gave 
it  the  best  of  care,  but  find  that  only  a  part  of  it  has  grown  or  is  alive  this 
fall.  The  live  plants  consist  now  of  2  apple.  2  cherry,  2  currant,  and  1  rasp- 
berry.   What  the  story  will  be  next  spring  time  will  tell. 

We  have  been  experimenting  with  tame  currants  and  red  raspberries  for  the 
past  few  years  and  find  that  they  do  well.  We  set  out  300  of  the  Cuthbert 
raspberries  last  August  and  expect  to  set  out  several  other  varieties  next 
spring. 

I  can  not  close  without  speaking  of  the  great  crop  of  wild  berries  which  grew 
on  the  hills  and  in  the  valley  around  Skagway  this  year.  First  in  season  came 
the  currants,  then  the  red  ras])berry,  then  blueberries  (or  huckleberries)  and 
the  high-bush  cranberry.  There  were  bushels  of  these  berries  picked,  and  bush- 
els of  them  went  to  waste.     The  cranberries  are  largely  used  in  making  catsup, 
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which  sooins  i(»  Ix-  fully  .is  popiiI:ir  .is  the  ttiin;it<i  catsup,  wliitli  it  closely 
icseinhlcs. 

SlcaiEiway's  Uowcr  j^anli'iis  ^^mw  more  nuiiicrous  and  finer  every  year.  There 
lias  been  no  snow  or  weatlier  <ol»ler  tlian  "JC.'  aliove  zt'ro  as  yet,  and  the  pan- 
ties are  still  lilos.soniiiii;  out  of  tliiors.  thou^ii  somewhat  spoih'd  l)y  the  rains. 

Jaincft  GcniKinsni.  Kajinh.  Mushn. — I  want  to  thanlc  you  for  the  seed  you 
sent  us  at  Middleton  Isl.iiid.  Vou  must  excuse  us  for  not  reporting  to  you  our 
.success.  We  have  had  no  mail  facilities.  We  were  bottled  uj)  on  Middleton 
Ishind  one  year  and  twenty  days,  and  all  the  news  we  received  was  from  the 
whaler  Montcnni.  We  had  no  way  hut  a  small  canoe  to  come  to  the  mainland. 
We  ran  out  of  provisions,  and  starvation  was  staring  us  in  the  face.  Finally 
the  whalers  gave  us  a  little  "  gruh  "  to  tide  us  over  until  we  could  hear  from  the 
mainland.  My  jiartner  and  i  have  located  a  ranch  apiece,  hut  if  we  can't  get 
any  mail  we  are  going  to  leave  the  island. 

We  have  dumped  tons  of  jiotatoes  on  the  ocean  beach  just  to  make  a  Utile 
more  mud.  The  same  jiotatoes  are  selling  at  Catella  for  'M  cents  pi-r  poiuul. 
Middleton  Island  is  the  finest  island  in  .Vl.isUa.  We  are  ji.ist  expei-imciiting. 
We  can  raise  anything  they  can  raise  m  the  Temperate  /one.  Last  summer  we 
gathered  4  pounds  of  ruta-liaga  seed  from  volunteers  we  K'ft  in  the  gardi'ii  all 
winter.  (Mir  cabbage  h.is  grown  ail  winter  in  the  garden.  The  coldest  we 
have  seen  since  we  h.ive  been  on  the  island  was  U(»°  above  zero,  the  warmest  71  ^ 
•ibove.  The  deepest  snow  we  have  had  was  14  inches.  It  lasted  twenty  d.iys. 
Last  winter  we  had  no  snow.  The  grass  was  green  all  winter.  .Middleton 
Island  is  the  finest  stock  island  in  .Mask.i,  but  iiiiloituii.itely  from  4.">  to  CO 
miles  from  the  nearest  islands.  I'.ut  we  have  no  h.-irlmr  w  here  we  can  le.ive  a 
lioat.  It  would  be  only  .".."  miles  out  of  the  ri-gular  route  of  the  steamers.  If 
we  could  get  seven  mails  ;i  year  we  could  get  along  nicely.  We  have  not  been 
able  to  rai.se  any  carrot,  beet,  or  onion  seed.  We  want  some  (iariiet  Chillu 
potatoes,  jmre  se«'d,  for  late  potatoes.  We  could  furnish  this  part  of  Alaska 
with  potatoes  if  we  had  transiiortation. 

Fred  LUjPfircii.  Little  Xahcd  Ixldiid.  I'rincc  WiUimn  Snuinl. — Having  the 
seeds  and  plants  you  so  kindly  senj:  me  this  spring.  I  will  therefore  let  you 
know  the  results. 

Apple  grafts,  apple  seedlings,  <-urrants.  and  raspberries  all  took  nxjt  nicely, 
except  one  Strawberry  apple  and  one  Charlimoff  apjile  graft  that  died. 

Stone  Mason  and  Early  Flat  Dutch  cabbage,  set  out  May  19,  made  good 
solid  heads,  the  first  variety  nailied  being  the  largest.  There  being  no  frost  yet 
I  still  keep  them  in  the  ground. 

Curled  Scotch  kale  grew  to  about  2  feet  in  height  and  was  fine,  dark,  and 
tender. 

Early  Snowball  cauliflower  headed  nicely.  Peas,  American  Wonder  aii:l 
Pacific  Early  ^Market,  planted  May  l.>,  did  splendidly,  the  vines  a\eraging  4 
feet  and  the  pods  being  large  and  well  filled. 

Half  Long  Stumprooted  carrots  did  very  well,  some  being  2i  inches  in 
diameter. 

I  planted  some  iiarsnip  seed,  but  they  did  not  come  up. 

Ruta-bagas  and  beets  proved  a  failure  with  me  this  year,  as  they  mostly 
went  to  seed. 

I  tried  several  varieties  of  lettuce  and  radishes,  and  they  all  did  very  w'ell. 
I  also  planted  some  potatoes  May  10.  The  latter  part  of  July  we  commenced 
to  use  them.  I  have  just  dug  them,  and  we  prefer  them  to  those  brought  from 
Puget  Sound,  as  they  are  more  mealy. 
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I  have  sown  a  small  iniantity  of  barley  each  yeaf  fm-  the  last  tlu-ee  years. 
Last  year  wind  ami  i-aiii  laid  it  to  the  fjround.  hii(  1  cul  the  heads  ami  dried 
them  indoors  and  tried  au'ain  this  year.     The  grain  lapened  nicel.v. 

Mrs.  ./.  (idi-itiiiii.  \'(il(lc.:.  Ahtsha. — Most  of  the  nursery  stock  you  sent  me  is 
doing  well.  I  have  ten  apple  trees  and  one  seedling  whicli  are  2")  inches  high. 
Of  the  six  currants  one  is  32  inches  high,  and  four  of  the  raspberries  are  grow- 
ing rapidly. 

Beets  (Detroit  Dark  Red)  were  a  disappointment  this  year,  as  they  went  to 
seed  very  early:  but  carrots  (Early  Scarlet  Horn)  grew  to  medium  size. 
Onions  (Extra  Early  I>rown  Spanish)  were  fit  for  table  use  early  in  August. 
Broccoli  (IMammoth  White)  was  killed  by  late  frosts,  while  cabbage  (Early 
Jersey  Wakefield)  wilted  a  little,  but  pulled  through.  White  turnips  I  do 
not  plant,  as  they  do  not  keep  as  well  as  the  .vellow  turnip. 

Sweet  alyssum  blooms  early  and  more  profusely  than  other  annuals. 

G.  8.  Clcvengcr,  Copper  Center,  Alaska. — I  sowed  last  spring  G  acres  of  oats, 
of  which  4  acres  was  on  a  flat  about  20  feet  above  the  Copper  River.  These 
I  put  in  with  the  drill  and  rolled  the  ground  carefully  afterwards.  I  cut  about 
24  tons  of  good  oats  hay  from  this  piece.  The  oats  were  nearly  ripe  when  I 
cut  them.  I  put  in  2  acres  on  a  high  beach  and  l)roadcasted  them  and  rolled 
them  after  sowing.  These  were  not  worth  cutting.  This  was  wholly  new 
ground  that  had  been  burned  over  years  ago,  and  the  soil  appeared,  to  be  good. 
Of  the  4  acres  first  mentioned,  2  acres  were  new  and  the  other  2  had  been 
plowed  once  before.     The  plowing  was  all  done  in  the  spring. 

I  raised  what  might  be  termed  a  good  garden.  I  had  no  potatoes  to  plant. 
I  raised  peas,  onions,  carrots,  parsnips,  ruta-bagas,  lettuce,  radishes,  and 
cabbage.  The  growth  was  luxuriant.  Some  said  it  was  the  best  garden  they 
had  ever  seen  in  Alaska.  My  garden  plrtt  is  50  by  loo  feet.  I  put  ashes  in 
the  furrows  before  dropping  the  seeds,  and  it  certainly  did  work  well.  I  noticed 
on  the  field  that  wherever  there  had  been  a  log  pile  burned  there  was  a 
luxuriant  growth  of  grain.  I  found  the  same  thing  was  true  on  the  experi- 
mental farm.  I  noted  also  the  fact  that  the  old  land  on  United  States  experi- 
mental farm  did  not  produce  well.  All  this  has  forced  the  conviction  upon  me 
that  the  difficulty  in  raising  crops  here  does  not  lie  primarily  In  either  the 
drought  or  fi-ost,  but  in  the  fact  that  there  is  some  element  lacking  in  the  soil. 
I  did  !ii!t  water  my  garden,  and  the  growth  was  excellent. 

I  ha\e  my  cow  and  a  2-jear-old  heifer  this  winter.  It  is  nearly  two  years 
since  the  cow  was  fresh,  and  we  have  our  milk  and  make  butter  suflicient  for 
the  family.  The  cows  will  not  be  fresh  until  March.  I  think  the  smaller 
cows,  that  give  very  rich  milk  and  are  easily  kept,  are  the  cows  for  this  country. 
It  does  not  pay  to  raise  beef  here  and  will  not  for  years.  It. can  be  driven  in 
cheajjcr.     P.utter  and  milk  is  what  is  absolutely  needed. 

I  brought  tlirei>  \\'yandotte  hens  and  a  rooster  in  with  me.  They  have  done 
wt'U.  The  hens  have  been  great  layers.  I  raised  a  half  dozen  chickens.  We 
never  had  chickens  do  better.     We  can  keep  a  dozen  at  little  or  no  expense. 

.1.  />.  Hills.  8eirar(l,  Alaska. — In  compliance  with  your  recjuest  I  herewith 
hand  you  a  rei)oi-t  of  my  success  with  agricultural  seeds  furnished  me  by  your 
I)ei)artinent. 

I  wish  to  note,  in  the  first  place,  that  the  land  on  the  1st  of  January  last  was 
covered  with  heavy  timber  and  moss.  .\s  soon  as  the  frost  was  out  of  the 
ground  I  commenced  grul>liing  the  I'oots  out  of  the  ground.  I  planted  two  rows 
of  peas  40  feet  long,  from  which  I  gathered  fully  2  bushels  of  jieas  in  the  pod. 

I  grew  three  croi)s  of  radishes  on  the  same  ground,  and  all  were  sound, 
crisp,  sweet,   and  tender.     Lettuce  never  tasted  better  than  that  grown   here. 
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It  lastotl  longer  in  its  temloi-  state  than  that  \vhi<-li  is  jimwn  in  the  States. 
Parsley  was  as  line  as  that  raised  in  any  country.  linn-coii  is  as  good  as  any- 
one couhl  desire.  T.eets  did  \m<\  do  well,  lint  I  ihinii  it  was  on  account  of  the 
seeds  beinj;  old.  Carrots  did  well.  ('al)l)a.iie  did  ;is  well  as  could  have  been  ex- 
pected; I  was  not  able  to  plant  them  until  very  late.  Cauliflower  as  fine  as 
anyone  need  want  was  urown.  Many  ronc's  or  he.ids  were  8  inches  in  diameter. 
Ruta-bagas  grew  very  line;  routs  4  to  (i  indies  in  diameter,  tender  and  firm. 
Turnips  never  gri'w  liner.  In  fact,  for  my  own  use  I  do  not  want  turniits  so 
large  as  some  I  have  grown.  Many  of  them  are  S  to  1(»  inches  in  diameter,  but 
they  are  solid  and  crisj).  Onions  were  planted  late,  but  1  have  many  bulbs  as 
large  as  half  dollars.  The  celery  was  jdanted  late,  but  did  well.  Tlie  parsnip 
seed  did  not  germinate.  1  had  the  same  experience  with  one  paper  of  onions 
and  one  of  beets. 

In  reference  to  the  clover,  I  should  say  that  this  is  the  home  of  clover,  either 
red  or  white.  I  see  no  reason  why  in  the  near  future  we  shoiUd  not  be  shipping 
forage  in.stead  of  buying  it,  as  we  now  do. 

Potatoes  do  well,  but  I  am  of  the  opinion  tliat  tliey  will  mature  better  in  the 
interior  than  they  do  on  the  coast. 

Ilcniittii  8tctlcr.  Seward,  Ahisha. — Your  favor  January  is.  p.io."..  received, 
also  the  seed  you  sent  me.  for  which  I  thank  you.  The  country  in  wliidi  1  live 
is  nearly  all  timbered.  There  is  very  little  grass  l.nid.  as  it  is  a  iiiouiitainous 
country  and  we  have  only  creek  bottoms  to  cn]ti\ate.  It  can  not  he  made  into 
dair.v  farms.  It  rains  much  iiioi-o  hci'c  than  on  llic  coast.  There  is  some  jias- 
ture  over  the  foothills  and  mountain  sides,  but  of  the  kind  that  grows  in  timber. 
There  are  no  trails  thnmgh  the  coiuitry  and  the  river  is  too  swift  for  iise.  My 
provisions  cost  nie  at  least  Kt  cents  per  iioinid  at  my  home.  Produce  shipju'd  out 
would  cost  as  nuich. 

My  garden  did  well  this  year.  One  ton  of  potatoes  were  produced  from  800 
plants.  Carrots,  Scarlet  Iloru  variety,  did  well.  Ruta-bagas,  parsnips,  and  tur- 
nips did  well ;  beets,  Bassano  variety,  did  well ;  kale.  Scotch  and  Siberia  varie- 
ties, did  well  and  will  winter  with  little  care.  Cabbage,  Flat  Dutch  variety,  did 
not  do  very  well ;  it  was  too  late.  Onions,  beans,  and  cucumbers  are  failures. 
I  raised  my  own  turnip,  parsnip,  and  radish  seeds  this  year.     My  peas  did  well. 

F.  Martin,  Suurisc,  Alaska. — The  aiijile  trees  you  so  kindly  sent  me  last  spring 
have  done  fairly  well.  The  grafted  trees  made  but  a  few  inches  growth  of  new 
wood,  but  the  seedlings  grew  very  swiftly  and  made  about  0  inches  of  growth. 
The  raspberry  and  currant  bushes  did  well,  and  1  expect  fruit  from  them  next 
year. 

The  clover  seed  came  up  and  made  a  good  stand.  This  winter  will  prove 
whether  it  will  winterkill  or  not. 

A.  Laivson,  Sunrise,  Alaska. — Many  thanks  for  the  packages  of  seed  just  re- 
ceived and  also  for  the  seedlings  and  berry  bushes  you  sent  me  last  spring. 
Every  one- of  these  bushes  rooted  nicely  and  they  have  made  quite  satisfactory 
growth. 

The  past  summer  has  been  very  favorable  for  the  various  vegetables,  and  as  a 
consequence  I  have  a  fine  lot  of  potatoes,  cabbage,  turnips,  beets,  onions,  car- 
rots, parsnips,  and  winter  radishes.  I  had  an  abundant  crop  of  lettuce,  radishes, 
spinach,  parsley,  cress,  and  flowers, .  and  I  took  a  good  crop  off  my  rhubarb 
plants.  The  potatoes  in  particular  are- solid  and  mealy;  they  grew  quite  large 
in  size  and  the  yield  was  as  large  as  any  previous  year.  This  is  the  first  season 
that  my  onions  raised  from  seed  have  attained  marketable  size,  but  hereafter  I 
feel  reasonably  certain  of  raising  good  onions  in  my  garden. 
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Owing  to  sickness  during  tlie  planting  season  and  to  tlie  fact  that  I  could  not 
secui-e  any  help,  I  could  only  utilize  a  traction  of  my  cultivated  ground.  Had 
to  abandon  the  grain  crop,  which  otlicM-wise  would  have  lu-en  the  most  interest- 
ing part  of  my  effoiis. 

Henry  »S'.  Tihbci/,  VonI  Harbor,  I  luja  I.sland,  AUifika. — I  again  thank  you  for 
the  various  slijw  and  cuttings  you  sent  me  in  the  spring.  Allow  me  to  report 
that  of  the  apple  slips  four  took  root  and  made  ahout  4  to  (>  Inches  growth. 
Of  the  currant  two  took  root,  did  well,  and  grew  at  least  2  feet.  Of  the  rasp- 
berries four  too!<  nidt  and  I'cached  about  a  foot  above  the  ground.  None  of 
the  rest  made  any  sign  and  declined  to  be  reported.  The  encouraging  success 
met  with  in  the  case  of  the  berries  tempts  me  to  ask  for  a  further  donation 
next  spring. 

Edirhi  E.  Kholiii.  Jarris  Cify,  Alaska. — In  acknowledgment  of  the  seed  we 
received  I  shall  first  state  that  we  did  not  receive  it  till  the  1st  of  Juno,  which 
was  very  late.     Notwithstanding  this  we  are  having  good  results. 

The  radishes  (Improved  Chartier)  are  of  the  best  quality  and  grow  the  larg- 
est of  any  I  have  ever  seen.  Lettuce  (Hanson)  is  also  fine.  Turnips  (Purple- 
Top  White  Globe  and  Purple-Top  Strap-Leaf)  did  well.  Kuta-liaga  (Thor- 
burn  Improved)  and  mustard  (Ostrich  Plume)  are  growing  splendidly.  Cab- 
bage (Early  Flat  Dutch)  and  onions  (Extra  Early  Brown  Spanish)  were 
planted  late  but  they  are  doing  well.  The  peas  (Marblehead  Mammoth)  are 
growing  splendidly  and  beginning  to  bud.  The  beets  (Dirigo)  grew  very 
poorly,  and  the  beans  (Improved  Golden  Wax)  came  up,  but  would  not  grow, 
and  soon  died. 

The  flower  seeds  came  too  late  to  be  planted  this  season.  They  will  lie 
planted  this  fall  or  next  spring. 

I  will  also  mention  that  potatoes  grow  splendidly  here,  .-uid  that  I  l>elieve 
that  carrots,  parsnips,  and  other  vegetables  will  do  well  in  this  locality. 

A.  W.  NeirhuU,  InalasJca,  .1 /««/.(/. —The  seeds  sent  out  by  the  Department  of 
Agriculture  were  received  and  planted  in  due  time.  Owing  to  the  warm  sum- 
mer and  also  to  the  moderate  rainfall  the  garden  has  done  well— better  than 
any  previous  year.  The  kale,  lettuce,  and  radishes  grew  rai)idly.  The  turnip 
crop  was  a  good  one,  some  of  the  turnips  measuring  24J  inches  in  circumfer- 
ence. Rhubarb  also  does  well  in  this  place.  This  season  I  have- also  planted 
a  few  strawberry  plants. 

Mrs.  T.  D.  ElUott,  Council  Citii.  Alaska.— I  put  out  a  garden  this  spring  on 
June  4,  but  did  not  have  very  good  success.  I  do  not  know  whether  it  was  the 
fault  of  the  seeds  or  the  cold  weather.  The  lettuce  was  the  only  vegetable  that 
was  fit  to  use.  The  beets,  radishes,  and  turnips  went  right  to  seed.  There  was 
not  a  garden  in  Council  that  amounted  to  much.  I  shall  try  again  next  spring 
and  hope  to  have  better  success. 

S.  A.  Shea.  Council  Citii.  Ala.'^ka. — I  send  you  my  report  on  vegetables  grow- 
ing here.  On  June  (;  radishes,  turnips,  kale,  spinach,  onions,  cabbage,  ruta- 
bagas, mustard,  potatoes,  peas,  beets,  parsnips,  and  carrots  were  all  up  doing 
well.  June  21  we  had  a  flood  here.  The  water  came  over  my  vegetables  and 
ruined  all.  I  planted  over  again  and  have  good  turnips  and  cabbage.  Lettuce, 
onions,  beets,  and  ruta-bagas  are  small.     Next  spring  I  will  try  again. 

I  have  sent  fo  New  York  for  seed.  Thanks  for  the  seed  you  sent  me.  We 
have  had  a  cold  summer,  ice  in  August.  To-day  ice  is  1  inch  thick.  I  have  2 
acres  of  land  in  cultivation. 

Mis.  A.  V.  Dedrick.  Council  City,  Alaska.— \\\\\  you  please  send  as  many 
seeds,  both  flower  and  vegetable,  as  possible?  I  liave  tried  some  of  the  Govern- 
ment seed  for  the  last  three  years  with  very  good  results.     This  season  has  been 


II 

very  wet  and  cokl.  not  ni(»ro  than  six  snnny  days  in  all.  But  T  have  small 
cabbages,  turnips,  kale.  si)inaoli.  mustard,  radishes.  l»>ttU(e,  parsley,  and  beets. 
r.eets  and  onions  are  both  very  small.  Parsnips  and  carrots  were  a  failure, 
but  everything  else  is  doing  well.  Teas  and  beans  were  too  late  in  coming  to 
plant  this  year. 

As  for  my  Howers.  I  have  a  bank  of  double  poppies  of  all  colors  4  feet  wide 
and  11  feet  long  growing  from  one  package  of  seed.  Nasturtiums  did  wt'll. 
growing  4  feet  high:  i)lenty  of  blossoms  came  out.  l>ut  an  early  frost  killed 
them.  Sweet  peas  are  budded,  but  I  am  afraid  they  will  not  bloom.  All  the 
tlowers  were  grown  in  new  ground,  .a  mixture  of  loam  and  beach  gravel  with 
very  little  manure. 

I  tried  two  kinds  of  radishes.  The  Early  French  Breakfast  was  the  best, 
maturing  in  twenty-nine  days  in  a  light  sandy  soil.  I  tried  one  bed  with 
manure,  but  they  ran  to  lops.  'iMi(>  long  radish  did  not  do  so  well  ;  it  was  six 
weeks  before  it  was  ready  for  the  table  and  then  it  was  tough.  Turnips.  I'ur- 
ple-Top  Strap-Leaf,  has  been  the  best.  I  burnt  over  the  chi]>  yard  in  the  spring, 
turned  the  ground,  put  in  a  little  manure,  and  sowed  the  seeds  broadcast.  We 
thinned  them  well,  using  the  tops  for  greens,  and  they  have  done  much  better 
than  those  in  the  garden.  I  asked  for  a  quantity  of  seeds,  as  we  have  about 
fifty  natives  here  during  the  summer.  They  are  all  very  nuich  interested  in  the 
garden.  I  gave  seeds  to  three  of  the  younger  men.  and  they  all  have  fair  gai*- 
dens.  Next  year,  with  the  experience  of  this,  1  think  they  will  do  well  enough 
to  have  something  to  sell.  They  are  an  industrious,  good,  capable  people,  and 
I  think  once  started  would  do  very  well  with  gardens  here,  as  there  is  a  demand 
for  all  kinds  of  garden  stuff  .and  high  prices  paid  for  it. 

One  boy  brought  me  a  nasturtium  blossom  as  large  as  the  top  of  a  tumbler, 
and  having  eight  petals  instead  of  five.  I  had  told  him  about  using  the  offal 
of  the  squirrels  and  the  bones— of  which  they  had  a  good  deal  after  the  spring 

eatch as  fertilizer ;  so  when  he  planted  his  flower  seed  he  put  two  seeds  inside 

of  a  dead  squirrel  and  planted  it.     They  were  longer  in  coming  up  than  the 
others,  but  I  think  all  the  blossoms  are  double,  like  the  one  he  brought. 

1  think  it  would  be  very  easy  to  raise  strawberries,  as  there  is  plenty  of  good 
sandy  soil.  Last  year  I  sent  out  for  some  plants,  but  they  came  in  after  the 
boats  had  stopped  running  between  Golovin  and  Nome.  They  were  a  long 
time  reaching  me,  but  we  packed  them  in  sand  and  stored  them  in  the  cellar 
till  spring.  I  saved  only  a  few  plants,  but  they  have  done  well,  although  it 
is  too  cold  for  the  berries  to  ripen.  The  native  red  currant  pays  well  for  trans- 
planting;  it  yields  double  the  next  year. 

I  also  have  good  results  from  bulbs,  and  we  have  plenty  of  flowers  in  the  house 
all  winter.  Pansies  do  the  best  of  anything.  I  have  some  plants  that  are  3 
years  old,  and  one  has  borne  over  300  blossoms  this  year.  I  cut  them  down 
every  fall,  put  them  in  the  cellar  till  April,  and  set  them  out  in  the  garden 
as  soon  as  it  is  warm  enough.  I  hope  you  will  be  able  to  let  me  have  plenty  of 
seeds,  for  home  use  as  well  as  for  distribution,  as  early  as  possible. 

Vegetables  grown  at  Council  City,  Alaska,  during  the  summer  of  1903  are 
shown  in  Plate  YIII. 

Corresi)oti(letit,  Holy  Cross  Mission,  Alaska. — Last  year  I  told  you  that  our 
crops  were  not  as  satisfactory  as  usual,  and  this  year  I  can  say  so  Avith  greater 
reason,  owing  to  our  very  short  and  cold  season. 

We  had  very  cold  weather  and  rain  most  of  the  time  till  the  middle  of  July ; 
then  a  few  warm  days  and  sunshine,  followed  by  dark,  cold  weather  again. 
Hard  frost  in  the  beginning  of  September  put  an  end  to  all  grow^th ;  still  we 
left  our  crops  out  till  September  13.     We  were  expecting  a  few  days  of  sun- 
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shine  to  dry  our  potntops  heforo  hrin^in.t;  (hem  in,  hut  Hiially  had  to  talce  them 
<  ut  the  best  we  could;  the  ground  heint;  already  frozen  pretty  hard  on  the  top, 
it  was  not  safe  to  wait  lonj^er. 

What  I  can  not  understand  is  that  nearly  t'verylhinj^  grew  to  seed  this  year — 
turnips,  ruta-bagas,  beets,  celery,  onions,  etc.  In  past  years  only  the  beets 
grew  to  seed.  The  turnip  field  was  a  mass  of  yellow  flowers.  I  should  be  very 
thankful  to  know   the  cause  of  vegetables  going  to  seed  before  their  time. 

I  raised  some  parsnips  and  onions  under  glass,  and  transplanted  to  open 
ground  in  June.  These  did  fairly  well.  I  suc-ceeded  better  with  celery  this 
year,  as  it  had  an  early  start  indoors  in  the  beginning  of  April.  Most  of  the 
celery  measured  3  feet  in  length  and  7  inches  in  circumference  at  its  thickest, 
near  the  root.  What  grew  to  seed  measured  4  feet.  I  tried  tomatoes  again, 
but  after  transplanting  they  did  not  even  produce  blossoms.  I  have  fresh  seed 
of  an  early  variety,  and  I  mean  to  try  again.  I  may  hit  sometime  on  a  warm 
season  and  astonish  everybody.  We  had  a  few  ripe  strawberries  in  the  begin- 
ning of  August,  but  they  had  been  in  blossom  from  the  1st  of  June  and  could 
not  ripen  for  want  of  sunshine.  The  carrots  were  iioorer  than  usual.  As  1 
mentioned  in  my  last  letter,  our  cucumber  and  melons  melted  away  liy  some 
kind  of  invisible  frost  the  first  week  of  July.  Different  varieties  of  oats,  bar- 
ley, wheat,  etc.,  were  tried. 

I  am  happy  to  acknowledge  the  receipt  of  a  good  supply  for  next  year's  trial. 
I  distributed  a  good  deal  of  it  among  the  Indians,  especially  turnip,  radish,  and 
onion  seed. 

In  the  beginning  of  July  I  received  by  mail  a  few  pounds  of  shallots,  and  I 
planted  them  inmiediately  under  glass,  to  try  and  have  them  mature  before 
autumn.  They  grew  rapidly  to  a  good  size.  But  I  am  not  sure  that  they  are 
ripe  enough  to  keep  over  winter. 

John  ^Y.  Chapman,  Anrih\  Alaska. — It  gives  me  pleasure  to  acknowledge 
receipt  of  a  shipment  of  seeds  from  your  office,  by  mail,  for  various  native  and 
w'hite  residents  of  Anvik.  These  have  been  delivered  and  have  been  gladly 
received. 

The  season  has  l)een  a  rather  cold  one,  and  all  crops  are  already  housed. 
Potatoes  are  of  excellent  quality,  and  average  rather  larger  in  size  than  last 
year.  The  carrots  and  beets  are  also  better  than  last  year.  Rhubarb  was 
perfectly  successful.  Onions,  overlooked  and  left  in  the  ground  last  year, 
renew'ed  their  growth  in  the  spring,  but  did  not  attain  to  any  great  size. 
Onions  from  seed  grew  to  about  three-fourths  of  an  inch  in  diameter.  The 
flowers  fhat  gave  the  most  pleasure  were  .stocks,  clai-kias.  nemophilas,  poppies, 
and  sweet  william.  The  last  did  not  mature  last  year,  but  plants  left  in  the 
ground  proved  hardy  and  grew  into  fine  flowering  plants  in  August  of  this 
year.  Pansies  should  have  been  included  also  in  this  list.  They  survived  the 
winter  and  did  exceedingly  well,  some  of  the  blooms  measuring  :*.  inches  in 
diameter.  Chinese  pinks  wintered,  but  failed  to  blossom,  although  they  were 
full  of  buds  and  needed  but  a  few  more  days  to  reach  perfection.  In  a  better 
location  they  would  doubtless  have  proven  successful. 

A  cow  and  a  calf  were  imported  for  the  mission,  reaching  us  the  last  week 
in  July.  Ten  tons  of  hay  were  cut  along  the  margin  of  the  Anvik  River  and 
stored  for  the  winter  at  a  cost  (jf  less  than  .$100.  The  expense  should  be  much 
less  next  year,  as  the  ground  had  not  been  i)repared  for  cutting  the  hay.  The 
experiment  of  keejiing  a  cow  nnist  be  i-eg.irded  so  far  as  successful,  for  in  the 
month  and  a  half  that  we  have  had  her  she  has  given  us  more  than  her  own 
weight  in  milk — on  the  native  forage." 

W.  WenriCh,  Chetia,  Alaska, — Carrots  planted  May  IS  in  soil  cultivated  foi- 
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two  years  and  niamirod  both  years  were  ready  for  use  the  hist  of  August ;  were 
pulled  Seitteiuher  20,  heliif,'  from  2i  to  ?>i  inches  in  diameter  and  very  niee.  I 
transplanted  some,  hut  they  did  not  do  very  well. 

Onions :  Seed  sown  May  15.  Grew  slowly  and  were  as  big  as  marbles  by 
August  15,  hut  did  not  grow  much  after  that  time.  The  soil  was  well  nianinvd, 
Those  planted  May  24  did  better  than  the  ones  of  May  15. 

Cabbage:  Seed  put  in  May  15;  transplanted  June  12;  ready  for  use  from 
September  1  to  15;  pulled  Septenil)er  21.  About  three-fourths  of  it  headed 
up,  the  heads  averaging  about  2^  pounds.  Cabbage  planted  April  22  in  l)oxes 
and  set  out  May  31  developed  by  August  20  to  30.  Mostly  all  headed  well, 
weighing  2  and  3  pounds.  The  soil  was  previously  cultivated  and  was  well 
manured  the  first  year  with  horse  manure  and  this  spring  with  salmon  offal. 
Most  of  the  cabbage  set  out  June  23  had  small  solid  heads  which  averaged 
about  \i  pounds.     Cabbage  planted  June  9  was  too  late  to  mature. 

Carrots:  Planted  May  31,  but  were  sowed  too  deep.  They  were  about  li 
inches  through,  when  dug,  September  2. 

Spinach:  Planted  May  IT:  ready  for  use  in  July:  grew  to  a  height  of  about 
2J  feet  and  was  very  nice. 

Beets:  Seed  sown  May  15;  transplanted  June  17;  became  as  large  as  small 
teacups,  but  they  were  woody,  wormy,  and  scarcely  fit  to  use.  The  ground  in 
which  they  were  planted  was  second-year  gnnuid  and  well  manured.  Beets 
planted  May  5  replanted  June  22  in  the  same  soil  were  not  as  good.  Those 
planted  in  new  ground  which  had  been  well  burned  were  small,  but  nicer  than 
those  in  the  richer  soil. 

Sweet  peas :  Planted  May  10;  bloomed  beautifully  in  later  August  and  Septem- 
ber.    I  never  saw  such  deep,  vivid  coloring  in  dowers  as  in  these. 

Iluta-bagas  :  Planted  in  rich  soil  cultivated  two  years  May  17 ;  grew  to  be 
-t  or  5  inches  in  diameter,  I)ut  were  inclined  to  be  woody.  Some  which  were 
planted  in  new-burned  soil  did  not  grow  quite  so  large,  but  the  roots  were  of 
l)etter  quality.  These  were  replanted  S  inches  apart.  Kuta-bagas  were  sown 
broadcast  June  0  in  new-burned  soil.  Some  grew  as  large  as  teacups,  but  most 
of  them  were  a  little  too  late,  being  planted  too  deeply.  From  experiments 
this  year  it  seems  that  all  roots  did  better  in  the  new-burned  soil  and  planted 
very  shallow.  Also  that  the  ground  spaded  G  .to  8  inches  deep  did  not  produce 
as  quickly  by  one  week  as  ground  barely  turned  over.  The  soil  should  be  well 
pressed  over  tlie  seeds. 

Celery  :  Planted  ^May  27  in  a  big  box  of  rich  soil ;  came  up  very  thin  and  was 
left  standing  in  the  box.     It  had  grown  to  about  2  feet  high  by  fall. 

Brussels  sprouts  :  Planted  May  22  in  boxes  ;  replanted  June  4 ;  grew  about  1 
foot  high.    We  did  not  use  them  at  all. 

Parsnips :  Planted  May  22,  and  grew  slowly.  They  were  not  over  an  inch 
thick  September  1,  and  an  inch  and  a  half  September  22.  Those  planted  June 
9,  in  new  soil  too  deep,  did  not  grow  large  enough  to  gather. 

Turnips :  Planted  June  14,  in  new-burned  soil.  The  ground  was  barely 
turned,  the  seeds  planted  shallow,  and  did  well.  They  were  6  to  8  inches  thick. 
These  were  planted  at  the  right  time  for  the  fall  crop ;  they  would  have  done 
well  for  summer  market. 

Cauliflower :  Planted  April  22  in  boxes  in  the  house ;  replanted  June  17 ; 
August  10,  was  heading,  and  well  developed  by  August  20;  the  heads  were  10 
inches  across.     When  not  pulled  the  heads  shot  up  into  branches  and  spoiled. 

Onion  :  Seed  planted  June  6,  but  was  too  late.  Beans  were  planted  June  G, 
but  frosted  August  14.  Sweet  corn  planted  June  9,  grew  9  inches,  and  was 
frosted  August  15. 
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Oats:  vSowii  Juiu"  I'.i  .mikI  beaikHl  out  Au.i^ust  \'2,  al)()iit  2i  feet  higU.  It  was 
planted  on  good  soil  and  made  good  feed  on  OctoliiT  1.  A  few  seeds  scattered 
around  on  the  snow  in  the  spring  turned  yellow  befon;  frost  and  the  seed  fell  to 
the  ground.     We  shall  see  if  any  of  it  turns  uj)  volunteer  next  spring. 

Timothy:  Seed  scattered  around  in  the  fall  of  VMi  came  up  well  and  grew 
2*  feet  high  this  year,  but  last  winter  was  very  mild. 

Millet:  Seed  sown  .Inly  H  ;  grew  (>  inches  high,  but  was  killed  by  frost  Au- 
gust •2-2. 

I'otatoes:  Planted  June  23;  15  pounds  of  seed  produced  75  pounds  of  very 
small  potatoes.     I  shall  keep  part  of  this  seed  and  try  it  in  the  spring. 

I  replanted  wild  raspberries  June  20;  July  27  I  filled  in  and  planted  more — 
about  125  plants  in  all — and  have  cultivated  them  several  times.  I  found  wild 
berries  ripe  July  2(j,  and  they  lasted  till  September  1.  They  grow  in  abimdance 
on  the  hillsides,  where  the  sun  strikes  them,  and  should  respond  to  cultivation. 
I  shall  manure  these  next  winter  and  cultivate  them  next  summer. 

I  also  took  up  and  replanted  about  50  plants  of  red  and  black  currants ; 
they  are  found  wild  along  the  small  ravines  and  creeks.  I  am  afraid  the  place 
I  planted  them  in  is  too  exposed,  though  I  covered  their  roots  well  with  grass 
mulch.  Everything  planted  in  the  open  field  before  May  10  did  not  do  as  well 
as  a  few  days  later. 

September  30  I  buried  in  holes  2  feet  deep  or  more  and  covered  1  foot  deep, 
heaping  well  on  top.  so  as  to  drain  in  the  spring,  a  few  pounds  of  each  of  the 
following :  Carrots,  turni[)s.  cabl)age,  beets,  home-grown  carrots,  onions,  pota- 
toes, and  ruta-bagas.     I  shall  see  how  they  winter  and  report  it. 

For  two  years  I  have  had  volunteer  pansies. 

Lettuce  did  very  well,  some  heading  up  almost  like  cabbage,  at  least  a  foot 
across. 

Radishes  did  well,  liut.  like  the  other  roots,  did  better  in  the  new  soil,  which 
had  a  coat  of  2  inches  or  more  of  ashes  of  burnt  A'egetation.  In  the  rich  soil 
the  radishes  were  wormy,  but  not  in  the  new  soil.  They  grew  2  to  3  inches 
thick.  I  saved  some  radish  seed  pods,  which  I  think  are  ripe  enough  to  grow- 
in  the  si)ring. 

I  brought  in  a  few  strawberry  iilants  from  Dawson,  but  they  did  not  live. 
They  have  to  be  taken  in  in  the  fall  in  Dawson  or  most  of  them  winterkill. 

Rhubarb  did  well  on  a  ranch  above  me  this  year,  and  I  shall  plant  some  next 
year. 

Parsley  grew  very  nicely  all  summer. 

My  soil  was  not  flooded  when  Fairbanks  and  Chena  were  overflowed  this 
season.  It  is  high  and  dry,  and  I  believe  excellent  potato  soil.  I  expect  to 
put  in  quite  a  piece  next  year. 

This  year  was  very  rainy  after  July  1.  Before  that  time  we  carried  water 
for  cabbage  and  cauliflower.  Next  year  I  shall  try  to  irrigate  with  a  water 
wheel,  as  the  Tanana  River  runs  past  my  place. 

REPORTS  FOR  1904. 

The  following  letters,  which  refer  to  the  season  of  1904,  w^ere 
received  too  late  for  publication  in  the  report  for  that  year.  They 
are  printed  here  because  many  of  them  are  of  mnch  value  in  that  they 
give  the  reader  a  good  insight  in  the  prevailing  conditions.  The 
season  of  1904  was  backward  and  tnifav()ral)le  in  the  coast  region, 
but  it  was,  on  the  contrary,  (iiiite  fav()ral)]e  in  the  interior.     The  re- 
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ports  for  IJX).")  aro  tho  reverse.  Tlie  season  was  favorable  in  fhe  coast 
region,  Avhile  the  results  in  the  interior  were  not  satisfactory,  owing 
to  more  than  the  average  amount  of  cohl  and  wet  weather. 

Special  attention  is  called  to  the  following  valuable  report  from 
Judge  Howard,  of  Coldfoot.  That  vegetable  growing  can  be  made  a 
success  60  miles  north  of  the  Arctic  Circle  is  a  fact  which  will  interest 
all  who  are  friends  of  Alaska.  The  further  fact  that  potatoes  have  a 
market  value  of  80  cents  per  pound  will  suggest  the  possibility  that  a 
market  garden  might  pay  better  than  a  fairly  good  gold  mine.  The 
l^rice  also  gives  a  hint  of  the  economic  conditions  which  exist,  and, 
inferentially,  the  need  of  roads  and  transportation  facilities. 

Frank  E.  Hoicanl,  IJtiited  Statcfi  coiiit)iissi(»icr.  CoUIfoot,  Alaska. — lu  vv]>\y 
to  your  request  tluit  I  report  results  of  my  efforts  at  .iiardeuiutc  iu  this  sintioe. 
of  Alaska  durinj;  1!K)4,  I  suhuiit  the  follonins: 

Coldfoot  is  situated  near  the  head  of  the  Middle  Fork  of  the  Koyukuk  Itiver, 
G7°  20'  north  and  l.-)0°  '20'  west,  about  GO  miles  above  tho  Arctic  Circle. 

In  the  spring  several  small  .gardens  were  planted  in  Coldfoot  and  on  the  ad- 
.iiicent  creeks  from  seed  sent  me  from  your  Department.  I'.ut  T  shall  report  the 
results  from  U)y  jiiO'den  only  and  the  prolific  crop  of  the  one  that  was  planted 
by  our  deputy  marshal,  .7.  II.  Johnson. 

The  sunnner  of  1904  was  the  third  jilantint:  of  my  patch  Xo.  1.  'i'lie  soil 
has  proven  not  as  prolific  as  my  other  patehes,  owinj?  to  its  being  clayey  and 
retaining  the  cold.  It  is  slow  to  thaw  in  the  si)ring.  and  when  I  spade  it  up 
about  May  1  the  shovel  touches  frozen  ground  at  a  depth  of  from  0  to  8 
inches.  ^Yhen  I  first  eleared  this  patch  it  was  covered  with  a  foot  of  moss. 
and  my  experience  leads  me  to  the  conclusion  that  uioss-covered  ground,  for 
some  years  at  least,  is  decidedly  unfavorable  to  garden  growths.  At  least 
ground  that  was  not  covered  with  moss  produced  far  better  results.  For  three 
seasons  patch  No.  1  has  produced  a  fair  crop  of  turnips,  with  an  increase  of 
worms  each  year  that  did  some  damage.  The  turnips  planted  were  Purple- 
Top  Strap-Leaf,  and  White  Milan.  Yellow  Goldenball  turnips  did  fairly  well, 
and  I  think  in  more  favorable  ground  would  produce  excellent  results.  They 
are  the  best  turnips  for  winter  storage.  Ruta-bagas  were  a  failure.  Lettuce 
(Boston  Market)  did  fairly  well.  Radishes  were  destroyed  by  the  worms. 
On  May  12  I  transplanted  cabbages  (Early  York)  when  the  plants  were  2  to  3 
inches  high.  As  a  protection  from  freezing  nights,  occurring  at  intervals  up  to 
June  1,  I  covered  the  plants  with  white-glass  beer  bottles,  first  cutting  off  the 
bottoms  and  necks.  In  such  jackets  the  plants  flourished  well,  and  by  June  10 
bad  grown  to  such  size  as  to  fill  the  bottles,  when  I  uncovered  them.  Most  of 
these  plants  headed  to  about  the  size  of  a  cocoanut,  many  of  them  being  quite 
solid.  I  harvested  my  crop  the  first  week  in  September,  and  have  cabbages  for 
all  winter  and  a  keg  of  fine  sauerkraut. 

My  experience  during  two  seasons  with  patch  No.  1  led  me  to  believe  that 
garden  stuff  would  grow  here  with  some  degree  of  luxuriance  in  more  favorable 
ground.  I  therefore  selected  a  patch  almost  free  from  the  usual  heavy  covering 
of  moss,  cleared  it  in  the  first  week  in  May,  spaded  it  the  third  week,  and 
])lanted  lettuce,  radishes,  peas,  beets,  ruta-bagas,  and  turnips  the  last  week. 
About  June  1  I  transplanted  a  bed  of  kale  when  plants  were  2  inches  high. 

Lettuce  (Boston  Market)  I  planted  in  two  remote  beds.  One  bed  was  a  com- 
plete failure,  but  the  other  one  produced  abundantly  in  large  and  exceedingly 
fine  heads,  tender  and  sweet.     Such  a  contrast  in  the  growths  from  the  same 
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seed  in  ])r;H'tically  the  same  soil  I  can  not  account  for.  Radishes  (a  globe- 
sliapcd  variety)  could  not  be  excelled,  as  also  the  White  Milan  turnips.  Beets 
(Crimson  (Jlobe)  grew  to  jiioose-eyij  size,  tender  and  sweet.  The  tops  were 
large  enougli  to  make  excellent  greens.  I  believe  that  with  careful  attention 
a  i'easonal)ly  good  crop  could  be  raised.  I*eas  grew  fnnii  i'  to  3  feet  high,  blos- 
somed and  i)odded  abundantly,  but  were  killed  by  frost  before  they  reached 
edil)le  size. 

Kale  grew  from  2  to  2A  fe(^t  high.  When  the  ground  began  to  freeze  I  pulled 
the  ])lants  and  stored  them  for  w  inter  greens.  They  keep  well  as  long  as  they 
remain  frozen. 

I  had  four  very  small  potatoes,  which  I  cut  in  lialf  and  jilanted  in  eight  hills. 
They  sprouted  quickly,  and  i)roduced  healthy  vines  that  blossomed  and  yielded 
a  crop  that  was  a  pleasant  surprise.  The  one-half  poxuid  of  seed  potatoes, 
probalily  less,  yielded  28  pounds  of  average-sized  tubers,  some  beiiig  quite  large, 
and  I  never  before  ate  potatoes  that  tasted  quite  so  delicious.  Now  it  is  a 
question  whether  or  not  these  potatoes  matured.  They  show  eyes,  but  faintly. 
I  shall  plant  some  of  them  next  season  and  settle  the  question.  I  should  like  to 
known  the  i)articular  variety  of  this  potato,  since  it  has  proven  so  adaptable 
to  this  climtate.  They  were  shipped  by  the  Northern  Commercial  Compauy  to 
Bettles  in  the  summer  of  1003  as  market  potatoes.  The  result  of  this  magnifi- 
cent crop  is  that  some  full  crates  of  potatoes  are  being  carefully  wrapped  in 
blankets  and  stored  for  next  spring's  planting.  I  have  cleared  a  new  patch  of 
ground  with  tine  sandy  loam  to  plant  a  full  crate.  I  might  add  the  price  of 
fresh  potatoes  in  Coldfoot  is  30  cents  per  pound,  and  the  supply  scarce.  The 
result  of  my  crop  was  5G  pounds  to  1  pound  of  seed  potatoes.  From  one  crate 
(100  pounds)  I  can  expect  a  crop  of  5,000  pounds;  value.  .$1.(")S0.  Potato  raising 
60  miles  above  the  Arctic  Circle  looks  quite  alluring. 

Ruta-bagas  in  patch  No.  2  produced  but  little  in  the  root  line,  but  supplied 
the  town  with  greens  with  their  abundant  growth  of  tops,  that  remained  tender 
until  damaged  i>y  successive  frost. 

During  .June  and  the  first  week  in  .Tul.v  my  meteorological  record  gives  only 
four  "  traces  "  of  rainfall.  Therefore  during  that  period  I  watered  my  garden 
two  or  three  times  per  week. 

I  have  a  cellar  underneath  the  floor  of  my  office  room  filled  with  turnips  and 
ruta-bagas,  and  a  winter  supply  of  cabbage  and  kale  in  my  cache.  Therefore  I 
can  say  that  gardening  in  this  section  of  Alaska  is  a  lucrative  industry. 

The  garden  of  our  deputy  marshal  excelled  my  own  in  point  of  crop,  espe- 
cially in  ruta-bagas  and  turnips.  The  largest  turnip,  a  White  Milan,  weighed  5^ 
pounds  and  was  25  inches  in  circumference.  Turnips  weighing  4  and  5  pounds 
were  quite  common.  Carrots  (Scarlet  Horn)  did  fairly  well,  some  being  4 
and  5  inches  in  length.  Parsnips  did  fairly  well.  Beets  made  a  good  showing, 
with  indications  that  with  careful  training  and  attention  a  reasonably  good 
crop  could  be  raised. 

This  garden  was  cleared  and  manured  in  the  sju'ing  and  inmiediately  planted 
in  its  first  year.  It  is  a  rich,  sandy  loam  several  feet  in  thickness,  with  an 
underlying  stratum  of  very  dry  sand  and  gravel,  and  is  termed  "not  frozen" 
ground.  Years  ago  fires  i)urned  off  all  timber  and  moss,  leaving  the  soil,  it 
seems,  in  a  perfect  condition. 

If  cur  y  A.  Sidflc.  Tirrlrc-Milc-li'dad-Hoiisc  on  Birch  Creel:,  pnst-office  Circle 
at II.  Ahishd. — Last  winter  1  wrote  and  asked  you  to  s(Mid  me  a  few  seeds,  which 
you  very  promptly  did.  'i'liey  arrived  in  good  time  and  in  good  condition.  I 
shall  give  you  my  first  year's  experience  in  farming  in  Alaska: 


83 

» 

I  planted  700  poinids  of  potatoes,  (•omnicnciiii:  on  tlio  1st  day  of  May.  1004, 
and  planted  sonic  as  late  as  tlu'  first  of  .Inne.  on  jifound  wliicli  I  clcannl  durinf; 
May.  I  was  siu-prised  this  fall  to  sec  that  the  last  jilantin.ic  was  just  as  largo 
and  t:ood  as  the  tirst.  1  harvested  in  all  JO  tons  of  jiotatoes,  for  which  1  have 
a  ready  niarUct  at  -Sll  per  ln(»  ponnds.  .\ext  I  ipjantcil  fciur  papi-rs  nf  Scarlet 
Horn  Carrots.  They  were  the  largest  anil  best  Iliat  anyone  ever  saw  in  this 
country.  Sonic  of  tlicnrwcrc  three  inches  across  the  tup  end.  I  raised  !Mi(i  jiounils 
in  all,  and  sold  them  at  1.">  cents  per  pound.  I  iilanted  four  p.ijiers  of  parsnips 
of  the  Early  Round  varictx'.  'riiesc  were  as  tine  and  larire  as  the  carrots,  lint  I 
r;iised  only  'AOO  pounds.  They  sell  for  2r»  cents  iior  jtound.  I  idanted  foin- 
papers  of  Ci-inison  Glolu'  heets.  They  also  grew  to  perfection.  Some  of  them 
weigheil  I  ixnuids.  and  in  all  I  gathered  t;:i(i  iiounds.  These  sell  at  '2'>  cents  ])er 
Iiound,  I  also  i»lanled  foui-  jiapers  of  turnips  of  the  White  Flat  Strap-leaf 
and  the  rurple-toii.  I'.cilh  l<iii(ls  did  well  and  grew  to  good  si/.e :  tlii'  largest 
one  weighed  ItiA  poiimls  ;  I  gathered  1..")i)0  poinids.  I  [ilanted  fimr  jiapcrs  of 
ruta-hagas.  which  did  well;  the  hirgest  weighed  I'J  piniiids.  hut  these  did  not 
yield  as  well  as  turnips  liy  "jod  ]>ounds:  they  sell  foi-  S  cents  jier  pound.  I'our 
liapers  of  Extra  Early  lirowu  Spanish  onions  came. up  well,  imt  grew  slowly 
and  did  not  amount  to  much.  Three  jiapers  of  peas  did  well,  and  kei)t  hearing 
till  frost  came.  Septemi)er  :'>.  These  seeds  were  all  i)lanted  in  oiu'ii  ground 
during  the  month  of  May. 

I  planted  two  i»a])ers  of  Stonemason  cahhage  and  ;ilso  one  jijipcr  of  cauli- 
tiower  in  the  hothouse  in  .Vpril  and  transplanted  them  in  .luiie.  hut  they  did 
not  do  at  all  well.  I  also  planted  two  pajiers  of  beans,  select  variety,  and  one 
Early  Red  Valentine,  hut  neither  of  them  matured.  You  will  see  that  I  did 
remarkably  well,  and  I  must  say  that  farming  in  Alaska  on  a  small  scale  is  a 
success,  and  I  have  made  more  money  this  year  farming  than  before  in  mining. 

I  must  not  forget  to  mention  my  radishes  and  lettuce,  for  they  were  the 
pride  of  the  table  all  summer.  Many  thanks  for  the  seed  you  sent  me  last 
s[>ring,  and  also  for  that  you  also  sent  me  this  fall.  .\s  this  was  my  tirst  year 
farming,  I  am  again  without  seed,  but  next  spring  1  shall  set  out  carrots, 
turnips,  ruta-bagas,  parsnips,  and  other  vegetables  and  try  and  raise  my  own 
seed. 

I  will  experiment  with  any  seed  .vou  would  like  me  to  try.  and  I  shall  take 
great  pleasure  in  doing  so,  for  I  do  think  the  tinte  is  coming  very  fast  when 
Alaska  will  produce  her  own  vegetables  of  all  kinds,  probably  not  every  year  in 
all  places,  hut  when  one  ]>lace  should  fail  the  supply  in  another  iilace  would 
suffice. 

.1  .1.  'J'iinih(ir(/r.  Farbdiihs,  Ahif<ka. — I  send  you  samples  of  grains  in  tliis 
mail  which  1  raised  this  past  season  (1004)  at  this  place.  I  took  no  i)ains  at  all 
with  it,  but  scratched  up  a  small  patch  on  very  poor  soil,  and  also  harvested  it 
a  little  too  early.  I  sowed  it  May  S  and  harvested  it  August  l."i.  The  season 
was  very  bac-kward,  and  we  had  two  light  frosts  during  the  summer,  but  I  am 
satisfied  that  grain  will  (h*  all  right  here  with  fair  attention.  I  did  not  put 
fertilizer  on  the  soil.  My  vegetables  were  very  good,  considering  the  season 
and  the  attention  given  them.  I  sowed  a  little  of  everything  for  an  experiment, 
and  1  am  sure  that  in  time  this  will  be  a  farming  and  self-supiiorting  district. 
I  have  sow'ed  Alsike  clover  aird  timothy  seeds,  and  will  know  if  the  winter  is 
too  severe  for  it  by  another  season. 

J.  F.  Karshiier,  McKjic  Hot  Spriiu/s,  Baker  Creek  Stdtion,  Alaska. — This  year 
(19041  I  have  red  currants,  black  currants,  and  red  raspberries  growing  wild 
at  my  place,  also  the  service  berry,  or  cherry  as  some  call  it.  1  shall  try  each 
by  cultivation  and  see  what  results  follow. 
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Whon  it  fame  to  taking  care  of  my  potatoes  in  the  latter  part  of  September 
I  fountl  plenty  that  would  \v('ij,'h  froni  U  to  2  pounds  ;  two  weighed  'A  pounds 
eacli.  -My  grain  did  well,  'i'lic  wlic.it  stooled  to  from  10  to  14  stalks,  the 
barley  from  8  to  12.  I  never  saw  grain  do  better;  the  grains  were  of  a  good 
size,  and  the  heads  were  well  filled.  I  shall  try  sweet  corn,  tomatoes,  water- 
melons, and  muskmelons  this  year.  Celery  did  well.  I  shall  make  it  a  special 
crop  in  UM)"..  I  must" tell  yon  of  a  variety  of  cabbage  that  did  the  best.  The 
Government  sent  it  to  a  neighbor,  and  I  tried  some  of  it  at  my  place.  It  has  a 
short  solid  head  and  is  called  Stonemason.  I  just  had  one  paper  for  this  year ; 
it  is  a  sure  header  for  this  place.  So  is  the  Jersey  AYakefield,  but  it  is  not  so 
large  or  heavy  as  the  Stonemason. 

Edgur  Crompton.  Tanana,  AUixliU. — The  following  are  the  results  for  19(i4 
of  your  seeds  planted  by  me  at  my  station  on  the  l)anks  of  the  Yukon,  opposite 
the  mouth  of  the  Xovikakat  River,  (i  miles  above  Kohrine's  old  i)ost  and  90 
miles  below  Tanana  : 

Last  year  we  dug  up  a  considerahle  plat  on  a  bench  about  50  feet  above  the 
river  and  succeeded  in  i-aising  a  fair  crop  of  turnii)s,  carrots,  and  radishes, 
which  were  all  the  seeds  we  had  to  plant.  This  year  nothing  seemed  to  fiourish 
there  except  the  carrots,  which  yielded  a  very  good  crop.^ 

This  summer  I  was  able  to  get  a  small  plat  dug  and  fenced  alongside  of  our 
buildings  in  a  willow  l)ottom,  wlii<h  has  been  richly  manured.  Here  everj^- 
thing  seems  to  thrive  to  perfection,  as.  indeed,  might  be  expected,  as  the  place 
h:'.s  a  warm  southern  slope  and  the  low  hills  serve  as  a  break  to  the  winds, 
which  are  very  cold  toward  fall. 

The  flowei's  were  grown  beneath  our  cabin  window  in  a  small  bed  about  10 
by  15  feet.     I  gave  them  more  attention  than  anything  else. 

Peas  (Prolific  Early  Market)  were  planted  as  soon  as  the  ground  was 
thawed  sufficiently  to  dig  it.  They  were  well  cultivated,  but  ouly  watered  a 
few  times.  They  grew  about  5  feet  high,  and  yielded  a  very  fine  crop.  1  left 
"some  for  seed,  but  the  pods  were  still  green  when  they  froze. 

Beans  (Early  Red  Valentine)  were  planted  at  the  same  time  as  the  peas  and 
close  by  them.  All  rotted  in  the  ground.  Some  others  were  planted  a  month 
later  on  a  hill  and  yielded  a  small  crop. 

Parsnijis  (Early  Round)  were  planted  on  the  hill  and  grew  about  the  size  of 
canots.  I  believe  they  will  thrive  in  better  soil.  Beets  (Crimson  Globe)  were 
lilantcd  (in  the  hill.  Most  of  them  were  very  small.  Spinach  (Long  Standing) 
did  splendidly.  \Ye  had  more  than  we  could  use.  They  did  not  need  watering. 
Radish  (French  Breakfa>;t)  grew  to  perfection  everywhere  it  was  i)lanted,  and 
was  better  than  any  of  the  other  varieties  planted.  Tliey  did  not  re«iiuire 
watering.  Mustard  (\Yhite  London  and  Ostrich  Plume)  grew  a  good  crop  and 
was  cut  early  in  the  spring  for  salad,  ('ress  (Curled)  grew  a  very  heavy  crop 
and  sprouted  up  as  fast  as  cut  down.  It  was  used  all  summer.  Rhubarb — 
17  hardy  young  plants — has  been  set  out  in  shape  for  next  year. 

Lettuce  (Morse  and  California  Cream  P>utter)  was  started  early  under  cover 
and  transplanted.  Both  varieties  did  well,  but  the  latter  seemed  to  me  to  sur- 
pass anything  1  ever  saw  before.  \Ye  found  it  excellent  when  boiled  like  cab- 
bage. Many  i)ec.ple  who  saw  them  remarked  that  they  never  knew  of  any 
lettuce  iK'fore  having  such  huge  solid  heads.  Carrots  (Early  Horn  and  Chante- 
nay)    were  a  heavy  croi). 

I'hlox,  Shirley  poppy,  sweet  alyssum.  corn  flower,  sweet  i)eas,  candytuft. 
nem()i)hila.  nasturtium  (Madam  (Juntcr  and  Dwarf),  and  stocks  all  »lld  well 
and  liloomed  till  frost  killed  them.  They  were  planted  early,  under  cover. 
The  stocks,  poppies,  and  nasturtiums  were  most  admired. 
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Correxixnulciit,  llohj  CroKs  Misxioii.  Alanha. — Last  year's  crop  (1004)  was 
about  one-fourth  loss  than  the  usual  (|uantity.  Wo  hail  a  lonjr,  ooUl,  dry.  and 
windy  spoil  rijrht  afti-r  plantinj;  season.  May  1.".  to  LM.  lasting  till  the  lK>«inning 
of  July;  then  almost  continual  rain  for  about  throe  weeks.  We  had  very  few 
real  warm  days. 

The  turnips  and  cabliai-'o  did  fairly  well,  but  the  potatoes  were  very  poor  and 
watery.  I'.arley.  (lats.  :ind  wheat  were  sown.  I)nt  nothing  matured.  I  took 
the  ;,'reatest  care  of  the  new  variety  of  Windsor  beans  you  sent  me.  Rivin.L: 
them  the  best  spot  in  our  little  front  garden,  but  tlu>  ground  koiit  so  cold  tli  it 
it  took  weeks  for  them  to  come  above  ground,  and  at  frost.  September  L'o.  they 
were  only  beginning  to  form  i)ods. 

Toward  the  nuddle  of  August  we  transplanted  some  strawberry  plants,  both 
bush  and  running  varieties.  The  plants  were  v«M-y  strong  and  healthy.  They 
had  been  raised  in  cold  ri-amcs  under  glass  and  bad  ali'eady  blossomed  when 
jiut  in  the  ojien  groinid.  where  they  remained  all  winter  with  a  slight  protection 
of  straw.  .VII  the  running  varieties  stor.d  the  frost  liravely.  but  nearly  all  the 
bush  varieties  perished.  The  former  began  to  bloom  in  the  beginning  <if  .Tune, 
but  everything  is  now  .it  a  standstill  on  account  <if  cold  wciitber. 

We  had  real  .May  weather  in  the  month  of  April.  The  snow  had  disappeared 
about  the  I'.th  of  that  month.  The  entire  month  of  May  was  cold  witii  the 
excei)tion  of  a  few  days.  We  had  snow  as  late  as  May  25,  when  most  of  our 
planting  was  over.  Ever  since  that  we  have  bad  constant  rain  and  dark,  cold, 
showery  weather.  On  July  1(«  we  had  a  hail  shower.  The  strong  winds  almost 
uproot  the  young  plants  which  an>  trying  to  push  their  w:iy  up.  These  two 
last  summers  are  the  coldest  wo  have  seen  since  we  have  been  in  Alaska. 
There  are  no  two  years  alik(>. 

I  sowed  some  melons  and  cucumbers  in  the  hotbeds,  and  they  came  u\\  nicely 
and  were  doing  well  till  I  was  obliged  to  remove  the  sashes  on  account  of  other 
plants.  The  air  became  too  cold  for  their  delicate  natures.  They  stopped 
growing  and  turned  yellow.  I  have  some  more  cucumbers  wbicli  I  started  June 
to  in  a  hotbed  by  themselves,  and  they  are  doing  well,  but  I  am  careful  to 
keep  the  glass  on  at  niglit.  1  have  about  200  strong  plants  of  celery  about  7 
inches  high  which  I  shall  plant  in  trenches  as  soon  as  our  first  crop  of  radishes 
is  finished,  and  that  will  be  in  a  few  days. 

E.  R.  Brady.  Wkkcrxham,  Alasha. — At  this  time  wo  have  prepared  for  culti- 
vation upward  of  an  acre,  and  last  year  Mr.  J.  H.  Anderson,  who  owns  and 
conducts  a  large  roadhouse  here,  raised  a  fine  crop  of  oats.  At  that  time  the 
ground  was  new.  but  this  year  he  expects  to  have  a  still  better  crop.  He  is  clear- 
ing more  ground  now.  and  by  this  fall  we  shall  have  perliai)s  .1  acres  ready  for 
use. 

I  have  a  small  hotbed  which  has  been  in  oiieratiou  since  March  20,  and  at  this 
time  has  radishes,  etc.,  almost  ready  for  use.  This  lias  lieen  a  very  cold  spring 
in  this  section,  but  we  hope  to  have  it  warm  from  now  until  fall.  The  rainfall 
here  is  about  the  average  for  the  Yukon  Valley. 

The  soil  in  this  section  of  the  country  is  the  same  as  I  have  found  in  all 
parts  of  the  interior  of  Alaska.  It  is  of  a  sandy  nature,  with  some  black  loam 
and  yellow  clay.  After  the  removal  of  the  vegetable  growth  it  is  very  mellow. 
and  the  second  year  it  will  produce  fine  crops.  1  have  never  planted  anything 
in  this  country  that  .did  not  prove  entirely  satisfactory.  But  it  may  be  that 
I  gave  more  attention  to  n)y  work  than  a  person  would  who  plans  for  commercial 
returns. 

The  number  of  acres  available  for  cultivation,  or  for  pasturage.  I  can  not  esti- 
mate, for  many  sections  of  the  Forty-mile  district  are  yet  unexplored.  How- 
ever, the  Mosquito  Fork  of  the  Forty-mile  is  almost  entirely  good  agricultural 
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land.  It  is  about  5  miles  wide  on  an  average  and  about  40  long.  This  is  esti- 
mated. Also  the  Dennison  Fork  of  the  same  river  is  as  large  and  of  the  same 
character.  A  number  of  homesteads  have  been  taken  on  the  Mosquito  Fork. 
There  was  a  large  (luantity  of  wild  hay  harvested  on  llie  .Mosciulto  Fork  tills 
last  year.  One  farmer  lias  a  mowing  machine,  rake.  etc.  .-uid  he  I'xpects  to  cut 
more  this  year. 

[Attention  is  called  to  the  foregoing  description  of  the  valley  of  Mosquito 
Fork.  It  has  long  been  known  as  an  extensive  natural  meadow,  and  accord- 
ing to  all  reports  the  soil  is  well  adapted  to  cultivation.  In  the  report  for 
1901  Mr.  Isaac  Jones  gave  a  more  general  description  of  that  portion  of  the 
Forty-mile  country,  which  borders  on  the  Eagle-Valdez  trail,  and  then  esti- 
mated that  there  were  ToO.tMlO  acres  available  for  agriculture  and  jtasturage  in 
the  valleys  of  the  various  branches  of  the  Forty-mile  and  the  Ketchem  stock 
flats.     Until  a  railroad  shall  penetrate  this  region  it  is  practically  inaccessible.] 

Joseph  L.  Braxton.  Tunaun  Crossiny,  Alaska. — I  have  started  to  farm  in  the 
Tanana  Valley,  and  1  write  for  some  seed  as  well  as  for  some  information  as 
to  what  will  grow  here.  We  nave  a  tine  climate  and  very  good  soil.  I  started 
to  clear  off  land  last  July  (1904)  and  1  think  1  shall  have  10  acres  this  spring 
ready  for  the  plow.  I  have  a  cabin  18  by  24  feet,  inside  measure,  and  a  stable 
12  by  18  feet.  The  only  drawback  I  find  is  that  it  costs  so  much  to  live  and 
get  farm  implements.  I  pay  $50  or  $00  for  flour  and  $.")0  per  100  for  rice  and 
beans ;  $75  per  100  for  bacon.  I  should  be  pleased  to  bear  from  the  station 
at  any  time,  and  any  seed  you  send  will  be  highly  appreciated. 

[Tanana  Crossing  is  on  the  Eagle-Valdez  trail,  north  of  the  Copper  River 
Valley.] 

Adolf  Htecker,  superiiiteiidoit  Moravian  Mission,  Bethel,  Alaska. — Concern- 
ing our  garden,  we  are  happy  to  report  good  success.  In  early  spring  (1904) 
I  worked  much  in  the  garden,  but  it  paid  me  well.  We  raised  the  plants  in 
hotbeds  first  and  set  them  out  in  the  middle  of  June.  Potatoes  were  planted 
in  the  ground  ^lay  28  and  harvested  September  22.  While  those  raised  from 
potatoes  brought  from  the  States  were  good,  but  small,  those  we  grew  from 
seed  raised  here  last  year  were  large  and  very  good.  On  one  jilant  we  counted 
14  potatoes,  the  largest  the  size  of  my  fist,  the  smallest  the  size  of  hen  eggs. 

Cabbage,  cauliflower,  kale,  ruta-bagas,  radishes,  and  turnips  did  very  well. 
We  also  bad  very  nice  flowers — pansies,  stock,  cornflower,  and  others.  Every- 
one who  saw  our  garden  wondered  at  it,  and  Mrs.  Stecker  and  myself  have 
had  much  enjoyment  in  seeing  everything  do  so  well. 

About  100  yards  west  of  our  station  is  a  lake,  and  in  the  spring  I  started 
a  garden  there.  The  ground  was  all  covci'cd  with  moss,  v.iiich  I  removed. 
I  found  under  it  about  (>  inches  of  soli  and  i)elow  that  was  sand.  1  put  out 
some  potatoes,  cabbage,  ruta-bagas,  and  turnips  there.  The  turnips  came  up 
in  very  short  time,  but  they  withered  away.  The  cabl)age  and  ruta-baga  plants 
looked  fine  and  green  at  first,  but  did  not  grow.  :iii(l  arc  imw  almost  as  when 
we  put  them  out.     The  potatoes  grew  a  little. 

If  we  were  only  a  few  miles  farther  up  the  river  among  the  trees  it  would 
be  much  better.  I  went  with  some  Finns  up  a  mountain  stream,  and  there  we 
found  some  most  excellent  land.  (Jrass  on  both  sides  of  the  river  grew  5  feet 
high.  The  Finns  thought  it  a  iiity  that  such  beautiful  land  w.ns  not  used  for 
farming,  and  that  is  my  opinion,  too. 

Joseph  Kahlen,  Carniel.  'Sushufjuk  Hirer,  Alaska. — The  months  of  June  and 
July  (1904)  were  most  delightful:  August  and  September  weiH-  ratlier  wet. 
Winter  set  in  by  the  middle  of  October,  but  so  far  has  not  lucn  nnple.isant  at 
all.     I   could  not  alwavs  find  out  the  actual  snowfall  ;   it  often  seems  to  snow 
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wluMi  it  (Iocs  not.     The  air  is  at  times  filled  witli  pnrticlcs  of  snow  oarried  aldiiR 
by  a  stroiii:  wind  aiul  drifting:  in  all  directions. 

Our  gardens  have  done  lairly  well.  We  had  a  lair  crop  of  good  potatoes  and 
exceptionally  fine  cauliflower.  Kluibarb.  kale,  turnips,  caldtage.  carrots,  ruta- 
bagas, and  radishes  did  fairly  well. 

Mr.  Hock  had  planted  some  rye;  it  grew  to  a  normal  height.  Imt  the  seed  did 
not  mature;  it  turned  black.  Peas  stood  in  bloom  for  a  long  time;  they  formed 
pods."  but  the  peas  did  not  ripen.  We  keep  two  cows,  a  oalf.  and  a  horse.  We 
have  In  places  a  luxuriant  growth  of  nutritious  grasses,  and  our  stock  can  sup- 
port itself  during  tlie  suiiinier.  Our  supply  of  hay  was  cut  after  the  hrst  frost 
bad  set  in. 

In  July  we  tried  a  new  incubator  sent  us  from  IMiiladelphia.  Mr.  Rock  put 
in  ."»()  eggs,  of  which  number  IT  were  hatched.  It  was  rathei-  late  in  the  seasou, 
inucli  wet  weather  followed,  and  only  lour  of  flie  chicks  survived.  A  few  of  our 
liens  began  to  lay  a])out  the  middle  of  November. 

I  came  here  on  the  last  day  of  May.     Shortly  afterwards  1   began  rultivating 

a  small  piece  of  land  and  had  the  sr.tisfaction  of  raising  a  g 1  crop  of  radishes. 

kale,  and  a  fairly  good  supply  of  fine  turnii»s. 

Last  summer  we  made  a  trip  up  the  Wood  Kiver  to  the  lakes  and  were  de- 
lighted at  the  beautiful  scenery  and  luxuriant  character  of  the  vegetation.  It 
is  a  magnificent  timber  region,  in  sharp  contrast  with  the  treeless  region  of  the 
lower  Xushagak.  This  lake  country  will  make  an  excellent  grazing  country  for 
reindeer. 

Elizabeth  ScJncdh.  Jesse  Lee  Home,  J  iidliisha.  .1 /«.<?/,•«. — Your  package  of  seed 
came  to-day.  reminding  me  that  I  had  not  as  yet  given  you  any  of  my  experi- 
ence with  last  year's  (1904)  seed.  Last  spring  was  very  late  and  the  sununer 
was  cool.  I  started  cabbage  in  tin  cans  in  March,  transplanting  them  in  the 
latter  part  of  May,  and  succeeded  in  having  some  small  heads  ready  for  the 
table  late  in  September.  We  have  had  such  nice  lettuce  and  greens.  The  beets 
not  growing  very  large,  we  used  the  tops  for  greens.  They  were  nicer  than 
spinach.  We  started  some  rhubarb  in  the  hotbed  last  year  and  it  grew  to  2 
feet.  We  transplanted  it  into  the  garden  this  year  and  inclosed  it  in  boxes. 
I  was  afraid  it  would  spoil,  as  we  tried  transplanting  it  before,  but  the  boxes 
preserved  it  from  its  enemies  and  it  was  well  manured  with  chicken  manui-e. 

I  can  not  tell  how  the  children  enjoyed  the  turnips  and  ruta-bagas  from  their 
gardens  and  what  a  blessing  and  health-preserving  benefit  our  garden  is  to  our 
flock. 

We  have  also  used  much  of  the  flower  seed.  Sweet  peas,  sweet  alyssum, 
stocks,  and  many  other  flowers  make  ovir  home  more  beautiful  and  give  their 
.ioy  and  gladness. 

Alexander  Friecloliii.  Afoiinak.  Alaska. — I  have  sown  the  seeds  I  received 
from  you  as  follows : 

Cauliflower  and  cabba.ge  were  planted  in  the  box  April  14.  1004.  transplanted 
to  open  ground  June  2.  I  planted  turnips,  onion  sets,  and  sowed  cabbage,  kale, 
celery,  radishes,  and  salsify  in  open  ground  on  May  11,  and  transplanted  kale 
and  cabbage  on  June  2.  I  sowed  Romanow  wheat,  Swedish  Select  oats,  and 
Manchuria  barley,  all  imported  seeds,  on  May  12.  I  sowed  flowers,  ruta-bagas, 
peas,  and  cauliflower  on  May  12  and  transplanted  the  cauliflower  June  2.  I 
planted  potatoes  May  .17  and  27.  Onions  (Extra  Early  Brown  Spanish),  beets 
(Crimson  Globe),  carrots  (Scarlet  Horn),  ruta-baga  (Champion),  turnip 
(White  Strap-leaf),  parsnip  (Early  Round),  parsley  (Early  Curled),  and 
radish  (French  Brealcfast),  were  all  sown  on  May  21.  Lettuce  and  dill  w^ere 
sowed  May  29.     The  result  was  unsatisfactory  this  year.     The  potatoes  were 
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fair.  The  turnips  turned  out  to  be  excellent,  as  also  did  the  ruta-bagas. 
Radishes,  Icale,  rhubarl),  caulitlower,  lettuce,  and  garden  flowers  were  partially 
a  success. 

As  the  packages  you  sent  us  contained  no  cabbage  seed,  I  had  to  use  old  seeds, 
a  late  variety,  and  they  are  growing  yet  with  big  leaves  and  no  heads.  All 
vegetables  except  those  mentioned  al)Ove  were  a  total  failure.  The  season  was 
not  favorable,  and  being  away  from  home  nearly  the  whole  summer  trying  to 
earn  my  living  somewhere  else,  I  had  no  opportunity  to  give  them  proper  atten- 
tion ;  hence  the  failure. 

I  commenced  to  talie  up  vegetables,  with  the  exception  of  cabbage  and  kale, 
September  29  and  had  them  all  in  the  cellar  by  October  1.  Romanow  wheat 
is  in  the  milk  yet  and  still  growing.  Manchuria  barley  and  Swedish  Select 
oats  were  sowed  late  and  in  a  cold  ground.  They  are  nearly  matured,  espe- 
cially the  former,  although  the  straw  is  green  yet.  The  winter  wheat  and 
rye  matured  all  right.  The  heads  of  rye  are  not  full.  They  have  few  seeds, 
but  the  wheat  is  better.  I  sowed  winter  wheat  and  rye  in  the  latter  part  of 
August  last  year.  They  came  up  and  grew  satisfactorily  and  were  of  a  right 
height  when  snow  covered  them  before  frost,  but  early  in  the  spring  the  snow 
left  the  ground  and  the  plants  were  left  exposed,  after  which  we  had  frost  and 
rain  intermittently. 

In  your  report  for  1903  you  have  come  to  the  conclusion  that  grain  can  not 
be  grown  successfully  along  the  coast.  However,  I  believe  that  certain  grains 
can  be  grown  successfully  on  favorable  spots,  not  exactly  on  the  coast,  but  a 
mile  or  so  inland.  And  when  the  time  comes  a  man  can  make  his  living  by 
farming  on  a  small  scale.  I  have  grown  barley  suitable  for  home  use  for  the 
last  five  years  without  failure,  and  I  have  by  no  means  the  best  ground  around 
here,  nor  am  I  giving  it  extraordinary  cultivation. 

O.  W.  Palmer,  Knilc,  Cook  Inlet,  Alaska. — The  seed  you  sent  me  last  fall 
were  received  and  planted  in  the  spring  of  1904.  I  gave  the  natives  all  that  I 
did  not  use  myself.  The  sununer  has  been  very  cold  tind  wet.  and  very  unsat- 
isfactory for  gardening.  I'otatoes  have  done  fairly  well.  I  had  about  2  tons 
on  about  half  an  acre  of  ground.  Turnips,  ruta-bagas,  and  carrots  did  fairly 
well ;  cabbage  did  not  head  firm  and  hard  as  they  did  last  year.  Lettuce  was 
fine.     Beets,  parsnips,  radishes,  and  onions  were  failures. 

The  natives'  gardens  were  almost  a  failure  from  lack  of  attention. 

Ilcrman  Metier,  Lotcer  Kenai  Lake,  via  Hewanl,  Alaska. — In  the  fall  of  1902 
I  oiitained  from  Mr.  Nielsen,  in  charge  of  Kenai  Station,  some  Department  seeds 
which  were  planted  in  190.S.  with  tlie  following  results: 

My  gardens  were  planted  on  the  banks  of  the  Kenai  River  about  2  miles  above 
the  Lower  Lake,  where  they  were  sheltered  from  the  cold  winds  from  all  sides 
and  the  open  river  gives  a  southern  exposure.  The  soil  is  alluvial,  overlying 
a  gravel  deposit  to  a  depth  of  K;  to  24  inches,  well  drained  and  loamy. 

The  first  year,  1003,  no  manure  was  used,  but  this  year  a  compost  of  fish, 
grass,  leaves,  etc.,  was  prepared  whicli  ;idded  materially  in  the  growth  of  the 
vegetables.  In  1903  only  a  small  area,  perhaps  50  feet  square,  was  planted. 
The  result  being  so  encouraging  I  was  induced  to  experiment  further  this  sea- 
son. The  first  year  there  was  more  sunshine  and  the  beets  and  parsniits  did 
better  than  they  did  this  season,  and  the  peas  (Alaska  and  Earliest  of  All) 
ripened,  but  the  seed  when  planted  did  not  itroduce  well,  half  of  them  not 
coming  up  at  all  and  the  others  very  late.  The  few  potatoes  I  grew  I  saved 
for  seed  and  they  did  much  better  than  those  from  the  States. 

This  year  I  planted  my  jiotatoes  :\Iay  ."  on  manured  ground.  The  other 
seeds — turnip,  beets,  carrots,  kale,  eabbage,  lettuce,  and  radishes — were  planted 
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lu'twt'en  lliiit  (lute  :iinl  M.iy  l.'i,  lK>fi>rt'  i1h>  ^i'duiiiI  was  tlKinuiKlily  tliawt'd  nul, 
oil  fcrtili/A'd  siiil.  Siuh  can'  was  ;;ivrii  iIumu  as  a  Iniu'  prospector  coiiltl  liiul 
tiiiK'  for  and  tin'  n'sults  wit*'  t'litiivly  salislactofy. 

Froui  less  than  ont'-foiiitli  of  an  aciv  I  jifow  ."5  sacks  of  potatoes  licsidcs  what 
was  usihI,  ")  sacks  of  ruta  lia;;as.  S  sacks  of  White  K;:t;  tin'iiips.  1  luisln'l  of 
carrots,  and  1(H»  heads  of  cahha;r»>.  Heets  ami  parsnips  were  very  iMjor,  not 
over  one-half  hushel  tojJtether.  I'.esides  this  we  hatl  i>lenty  of  kale,  lettuce, 
radishes,  and  some  ptMis.  the  latter  did  not  do  well.  On  enriched  land  the 
tendency  was  for  the  peas  and  potati»es  to  ;;«»  t»)  vines. 

The  season  was  exceptionally  cold  and  rainy,  not  at  all  favorable  to  ve;;etable 
jjrowth,  hut  the  following;  si/.i's  of  some  turni|)s  will  demonstrate  the  possi- 
liilities  of  our  section  in  the  ^'arden  line.  One  I'lU'iile  Top  turnip  "Jltl  inches  in 
circvnnference.  ."U  inches  thick;  1"J  or  m«)re  White  K^^'  turnips  were  1."'.  inches 
ionj,'.  L'u  to  •_'.■'.  iiiciics  Minuiid;  c;ii(i)a;;»'  whii-h  weifjiied  .".  or  *'<  pmuiils  ;  ruta-hagas 
weighinji  4  to  •">  iiounds.  ('alilia;,'e  and  rnta-lia;;as  wen-  transplanted.  Kale 
^'rew  very  thrifty,  as  did  tlie  U'ttuce  and  r.nlishes. 

Mrs.  ./.  .1/.  Slriniil.  \(ihltz.  MusLa. —  I  wish  to  tell  you  how  successful  1 
was  durinj;  the  .se.ison  of  r.K»4  with  the  ;;arden  |»laide»l  with  si'ed  you  sent  me 
in  the  siirinj:. 

I  had  lettuce  and  radishes  on  .June  "J,  heantiruiiy  crisp  and  tender.  We 
thoujiht  the  curled  lettuce  a  nicer  variety  than  the  Hi?,'  Huston,  which  we  plaided 
this  year.  We  found  the  French  Breakfast  radishes  matin-ed  more  tiuickly 
niul  were  nmre  tender  than  a  louder  variety  of  which  I  forjiet  the  name.  We 
raised  five  different  crops  of  radishes. 

I  was  more  succ-essful  with  onion  sets  than  willi  seed,  as  I  li'ft  Die  seed  till 
it  was  too  late  for  planting'. 

I  had  ."'.O  heautifid  heads  ..f  (auHllower  from  plants  st.irlcd  .March  l^n  in  the 
liouse  and  transplanted  .May  1.".  1  iiad  turniiis.  I;ir>;e  ruta-iiayas.  and  heets. 
which  were  not  very  lar.u'e  hut  very  sweet  and  j.'o(.d.  We  had  plenty  of  kale  and 
rhuliarlt.  which  I  h.ul  started  the  year  before. 

Then  I  had  lots  of  tlowers.  I  found  sweet  aly.ssum  and  pansics  the  most 
satisfactory,  as  they  blossom  early  and  are  not^injured  easily  l>y  the  frost.  I 
picked  the  last  bunch  of  tlowers  October  28.  There  were,  besides  candytuft, 
miynonette.  corntlower.  asters,  and  some  Knjilish  daisies  started  in  the  house, 
of  which  I  was  especially  proud. 

1  felt  much  encourajxed  with  my  irarden.  for  the  sejisoii  thoutrli  early  was 
ver.v  rainy  and  cold. 

W.  Jl.  Mdirclt,  nuiiics.  Alaska. — Wheat,  oats,  l)iirley,  and  buckwheat  just 
barely  matured  durini,'  the  last  season  (1904),  which  has  been  the  coldest  I 
have  known  in  Alaska.  Of  such  vegetables  as  potatoes,  turnips  of  numerous 
\arieties.  cabbage,  cauliflower,  carrots,  beets,  parsnips,  radishes,  lettuce,  celery, 
and  peas  I  have  raised  an  abundance  for  table  use,  and  several  tons  surplus  of 
I'.otatoes.  turnips,  carrots,  and  cabbage,  but  in  no  case  was  the  yield  per  acre 
at  all  remarkable.  This  year  and  also  last  the  first  frost  was  not  until  October. 
I  plowed  last  season  12  acres  in  December,  finishing  the  12th  of  the  month. 
Most  years  I  could  plow  nearly  or  quite  as  late.  Spring  plowing  is  always 
best,  however,  on  my  farm,  as  the  fall  of  snow  prevents  much  freezing,  so  that 
the  root  crops  if  left  in  the  ground  come.out  in  the  spring  uninjured  by  the  cold. 

Hay  has  been  my  only  large  crop.  1  have  harvested  and  thoroughly  cured 
this  past  season  a  little  over  GO  tons.  Every  year  there  has  been  some  excellent 
weather  for  making  hay.  but  it  can  not  be  counted  on  at  any  particular  time. 
During  1903  there  was  several  weeks  of  clear  sunshine  and  no  rain.  The 
previous  year  there  was  not  two  successive  days  during  .July  and  August 
without  some  rain,  but  that  year  the  really  good  hay  weather  was  in  June. 
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This  your  it  was  late  in  August  aiul  ScptonilxT.  I  have  a  silo,  but  prefer 
putting  niy  entire  cro])  of  grass  into  liay  wlien  I  can  hit  suitable  weather  for 
making  it. 

My  attention  has  been  called  several  times  to  the  fact  that  the  cultivated 
grasses,  such  as  timothy  and  clover,  have  winterkilled  badly  in  some  sections. 
Has  not  this  been  chiefly  on  account  of  insufticient  drainage?  All  along  those 
many  miles  of  trail  the  pack  train  travex'sed  during  the  Yukon  rush  the  volun- 
teer clover  and  timothy  grow  most  luxuriantly  and  does  not  appear  to  winter- 
kill in  the  least.  The  large  parade  ground  at  the  military  post  which  was 
sowed  last  July  with  varieties  and  proportions  of  seed  recommended  by  you 
wintered  perfectly  and  is  looking  remarkably  well,  though  it  has  been  much 
used,  and  for  several  months  the  horses  and  cattle  were  not  kept  off. 

Henry  Partridge,  Hooiiah,  Alaska. — I  received  from  the  Department  beet, 
carrot,  pea,  turnip,  parsnip,  rutabaga,  lettuce,  and  onion  seeds.  They  all 
grew  very  well.  With  600  turnip  plants  I  raised  1,800  pounds  of  nice,  juicy 
turnips  ;  650  ruta-baga  plants  weighed  1,020  i)oiuids — the  flnest  ruta-bagas  I 
ever  tasted ;  250  carrot  plants  yielded  118  pounds ;  some  carrots  were  12  inches 
long  and  9  inches  in  circumference ;  80  parsnip  plants  yielded  50  pounds ;  100 
onion  plants  yielded  18  pounds,  the  largest  being  about  2  inches  in  diameter ; 
100  beets  weighed  70  pounds,  and  were  of  the  best  (luality  one  could  wish  to 
see.    Peas  and  lettuce  grew  fine. 

I  also  planted  50  fjounds  of  potatoes  which  I  took  from  a  sack  which  we  had 
bought  to  eat.  To  my  great  surprise  the  50  pounds  grew  to  490  pounds  of  the 
best  and  mealiest  f)Otatoes  I  ever  ate. 

This  little  garden  is  located  about  20  miles  from  Hoonah  village,  near  Swan- 
son  Harbor.  It  is  80  by  100  feet.  The  soil  is  a  deep  black  loam.  To  fertilize 
the  grovuid  I  used  decayed  seaweed  and  old  salmon  from  the  streams.  I  expect 
too  add  a  little  to  the  patch  every  year  until  it  is  a  modern  farm.  I  am  satis- 
tied  that  farming  can  be  made  a  success  in  Alaska. 

Charles  B.  Bolim.  Tree  Point  Light  Citation.  Alaska. — This  year's  (1904)  crop 
has  not  been  exceedingly  good  on  account  of  using  new  ground  and  no  fertilizer. 
I  have  been  trying  to  catch  fish  for  use  as  fertilizer  with  a  view  to  improving 
the  soil. 

I  have  a  few  onions,  some  lettuce,  some  Extra  Early  Paris  caidiflower,  and 
some  potatoes,  but  they  all  grew  very  slowly.  I  also  have  a  little  Early 
Curled  parsley  and  a  few  heads  of  cabbage.  The  Crimson  Globe  beets  grew 
uf)  a  few  inches  and  then  stopped.  Champion  ruta-bagas  and  Tall  Curled  Scotch 
kale  are  growing  fine. 

Flowers  have  done  well.  The  wallflower  is  ?,  feet  high,  but  without  lilossoms. 
The  poppies  are  :U  feet  and  full  of  blossoms. 

G.  W.  Gervais.  HoUis,  Alaska. — In  regard  to  the  growth  of  seed  planted  in 
1904,  I  will  say  that  it  was  a  very  backwai-d  year,  and  nothing  did  as  well  this 
year  as  last.  The  Early  Jersey  Wakefield  cabbage  and  the  cauliflower  were 
fairly  good  :  also  the  Early  turnij)  and  Long  Red  I'adishes  and  the  Mammoth 
Hed  Leaf  lettuce.  Onions  from  sets  did  well.  Rhul)arb  is  a  great  success.  I 
shall  try  again  in  1905. 

Sathan  B.  Whitfield.  Ketehikaii.  Alaska. — Owing  to  the  backward  and  cool 
spring  in  1904,  gardening  did  not  begin  here  till  the  last  of  Ma.v  or  the  first  of 
June.  The  seed  sent  me  were  planted  on  the  same  soil  which  last  year  pro- 
duced better  results  than  it  did  this  year  with  the  same  amount  of  attention. 

Last  year  (1903)  lettu((>  gr(>w  14  inches  across  the  head,  this  year  from  10 
to  12  inches;  last  ye.ir  turnips  grew  to  5  inches  in  diameter,  this  year  4  inches; 
last  year  beets  grew  to  o^  inches  in  diameter,  this  year  2^  inches;  last  year 
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(•jirrots  rcaclinl  ^\  iiulu's  in  (li;iiiictfr.  this  yt'.ir  1  iiuii:  List  yciir  radislu's  ^'H'w 
to  lA  iiu-hos  ill  (liMiiu'tcr.  tliis  yciir  I  iiwii  :  l.isl  ycMi-  nnimis  wcro  li  iii(lu>s  in 
<liaiueter.  this  year  1  indi  :  last  yc:ir  <alil>a;;cs  iu'ath'tl.  tiiis  year  tlicy  did  not; 
tlif  beans  Moonn'il  last  y.>ar.  tliis  yi-ar  tlicy  did  n  it.  Iicini,'  a  vt-ry  trndor  plant; 

this   climate   is   t old    lor   tluMu    to   niatin-c.     Kah'   j^fow   well,   bloomed.   Imt 

the  seeds  wonld  not  ripen.  Teas  ;:re\v  .")l  feet  hi^'h.  and  were  load«'d  with 
fruit,  wiiieh  diil  not   ripen. 

Tile  tlowers  did  not  ilo  well.  They  all  came  u|i.  Imt  only  the  sweet  peas 
bloomed.  I  have  three  plants  of  sunllower  'J  feet  hiu'h.  which  are  protected. 
One  has  a  bud.  but  I  do  not  think  it  will  bloom. 

From  inform.-itioii  derived  from  the  n.-itives  and  old  white  settlers  this  has 
been  an  nnnsnally  wet  .-iml  <-old  year,  and  is  not  a  ;.'ood  criterion  of  the  produc- 
tive ([ualilies  of  .\l.iska  horti<-nltnrariy. 

SOIL  TEMPERATURES. 

Readiiio^  afe  lakeii  at  7  a.  in.  'I'liefiiMHiietei's  recoiMl  the  teiiipei'a- 
liiiv  at  (leptli>  (>r  <■>  iiinl  Jl  iii(lu'>.  fe.-peclix cly.  The  radiation 
tiiiM'moiiictcr  sh<)\\>  the  daily  iiiiiiimiiiii  teiiipefaliii-e  ('>  inches  ahove 
the  siiid'ace  of  (lie  oi-oimd  whefe  tlie  >oil  ihefUioinetefs  afe  planted. 

Soil  tiiiiiicnitiins. 

SITKA  EXPERIMENT  STATION. 


Temperature. 


Date. 


1905. 
Mays.. 
May  9.. 
May  10 . 
May  11 . 
May  12  . 
May  13 . 
May  1-t . 
May  15  _ 
May  16 . 
May  17 . 
May  18 . 
May  19  . 
May  20 . 
May  21 . 
Mav  22  . 
Mav  23 . 
May  24  . 
May  25  . 
May  26 . 
May  27  . 
May  28  . 
Mav  29  _ 
May  30 . 
May  31  . 
June  1-- 
June  2-. 
June  3.. 
June  4-- 
June  5-- 
June  6_. 
June  7.. 
June  8.. 
.June  9.. 
June  10. 
.June  11. 
June  12- 


At7        At" 
a.  ni.O  a.  in.  24 
inohe.s  inches 
below    below 
sur-    !    sur- 
face,     face. 


"F. 
45 
44 
46 
45. 5 
46 
45 
45 
45 
44 
44 
4.5.5 
4.5.5 
45.5 
46.5 
47 
47.5 
48 
48 

48.5 
50 
50.5 
50 
50 
50 
50.5 
50.5 
50.5 
50.5 
50.5 
51.5 
.52 
52 
.51. 5 
.50.5 
50.5 
49.5 


°F. 
42.5 
42.5 
42.5 
43 
43 
43.5 
43.5 
43.5 
43.5 
43.5 
43.5 
43.5 
44 
44 
44 
44 
44 

45.5 
45 
45 
45 

45.5 
46 
46 
46 
46 
46.5 
46.5 
47 
47 
47 

47.5 
47.5 
47.5 
48 
48 


Mini- 
mum 
at  6 
inclios 
uliove 
sur- 
face. 


Temperature 


Date. 


I 

At  7       At 

a.  m.  (>  a.  m.  24 

inches   inclies 

ttelow    below 

sur-        siir- 

face.       face. 


°F. 
38 
37 
38 
37 
41 
;i5 

;fi 

34 
40 
36 
39 
41 

:39 

31 

37 

35 
35 

:« 

41 
36 
36 
36 
36 
37 
■  35 
40 
34 
40 
41) 
47 
46 
37 
37 
41 


il      1905. 

June  13. 

June  14. 

June  15. 

June  l(i- 

June  17- 

June  18. 

June  19. 

June  20. 

June  21- 

June  22. 

June  23. 

June  24. 

June  25- 

June  26. 

June  27. 

June  2S. 

June  29. 

June  30. 

Julyl-. 

July  2-. 

July  3-. 

July  4.. 

July  5  -. 

July  6-. 

JulyT  -. 

Julys.. 

July  9-. 

July  10. 

July  11. 

July  12. 

July  13- 

July  14  . 

July  15. 

July  16. 
!  July  17  . 

July  18. 


"F. 

r. 

49 

4«   1 

.50. 5 

48 

51.5 

48 

51 

48- 

52 

48 

51 

48 

.51.5 

4S.5 

52 

48.5 

52.5 

48.5 

.53.5 

48.5 

.53 

49 

56 

49 

58 

49.5 

.57 

49.5 

56 

50 

55 

50 

.54.5 

.50. 5 

54.5 

.50.5 

55.5 

50.5 

55 

50.5 

54.5 

.50.5 

54 

51 

54 

51 

.52 

51 

53 

51 

.53 

.51' 

.54  ■ 

51 

00 

51 

55 

51 

.55 

51 

.54.5 

51 

55 

51 

00 

51 

58.5 

51 

56 

51.5 

55.5 

52 

Temperature. 

At  7    I    At  7    '  ^'°*" 
'  a.m.  6  a.  m.  24     at  a 
inches   inches  i„„jj„„ 

"^r  lir  ^ir 

face.      face,      j^^.^ 


'F.   I      1905. 

38    July  19. 

37    July  20. 

45  July  21  . 
July  22 . 
July  23 . 
July  24 . 
July  25  . 
July  26  . 
July  27  . 
July  28  . 
July  29 . 
July  30 . 
July  31 
Aug.  1. 
Aug.  2.. 
Aug.  3-. 
Aug.  4. 
Aug.  5. 
Aug.  6. . 
Aug.  7. 
Aug.  8. 
Aug.  9- 
1  Aug.  10, 
Aug.  11 
Aug.  12, 
Aug.  13 
Aug.  14 
Aug.  15 
Aug.  16 
Aug.  17. 
Aug.  18 
Aug.  19 
Aug.  20 
Aug.  21 
i  Aug.  22 
I  Aug.  23. 


°F. 
.56.5 
58.5 
.58.5 
.58.5 
58 
57.5 
57 
.57 
58 
57 
.57 
57 
57 
.58 
.58 
58.5 
57 
.57 
58 
.58 
57.5 


57 

57 

56 

56 

56 

.56 

55.5 

55 

.55 

54 

54 


'F. 
52 
52 

52 

.52.5 

52.5 

52.5 

53 

,53 

53 

53 

.53 

52 

.53 

53.5 

53.5 

.53. 5 

.53. 5 

53.5 

.53.5 

53.5 

54 

54 

54 

.54 

54 

.54 

54 

54 

54 

54 

54 

54 

54 

54 

54 

53.5 


49 
50 
52 
54 
50 
44 
43 
44 
48 
52 
■52 
52 
44 
46 
52 
51 
52 
42 
48 
.52 
51 
51 
49 
52 
51 
41 
42 
42 
45 
47 
44 
45 
44 

■:6 

46 
46 
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Date. 


1905. 
Aug.  24. 
Aug.  25. 
Aug.  2(5. 
Aug.  27. 
Aug.  28. 
Aug.  29. 
Aug.  30. 
Aug.  31. 
Sept.  1  . 
Sept.  2  . 
Sept.  3  . 
Sept.  4  . 
Sept.  5  - 
Sept.  6  . 
Sept.  7  . 
Sept.  8  . 
Sept.  9  . 
Sept.  10. 
Sept.  11. 


Soil  femperai lives — Continued. 
SITKA  EXPERIMENT  STATION— Continued. 


Temperature. 


At" 
a.m.  6 
inches 
below 
siir- 
face. 


At  7    I  ^^"^■ 
a.  m.  24'  ^"f 
inches   j,,,.},„s 
below    f^^^^ 
sur- 
face. 


°F. 
54 
56 
55 

54.5 
54 
53 
53 
53 
53 
53 
53 
53 
53 
53 
52.5 
52 
52 
53 
53 


sur- 
face. 


"F. 
'53.5 

53.5 

53.5 

53.5 

53.5 

53.5 

53.5 

53 

53 

53 

53 

53 

53 

53 

53 

52.5 

52 

52 

52 


Date. 


1905. 
Sept.  12. 
Sept.  13. 
Sept.  14. 
Sept.  15. 
Sept.  16. 
Sept.  17. 
Sept.  18. 
Sept.  19. 
Sept.  20. 
Sept.  21. 
Sept.  22. 
Sept.  23. 
Sept.  24. 
Sept.  25. 
Sept.  26- 
Sept.27. 
Sept.  28- 
Sept.  29- 
Sept.  30. 


Temperature. 


At  7 

At  7 

a.m.  6 

a.  m.  24 

inches 

inches 

below 

below 

sur- 

sur- 

face. 

face. 

"F. 

"  F. 

.53.5 

52 

53.5 

52 

53 

52 

53 

m 

52.5 

52 

50.5 

52 

.50.5 

.52 

51 

52 

51 

52 

50 

51.5 

48 

51 

47.5 

51 

48 

51 

48.5 

50.5 

48 

.50 

48 

50 

48 

.50 

47 

49.5 

46 

49.5 

Mini- 
mum 

at  6 
inches 
above 

sur- 
face. 


Date. 


At  7  At  7  l^i"^- 
am.6la.m.24|^5^f 
inche.s  inches  ';„';  v,„„ 
below    below  ^^^^ 

sur-        sur-    ^^^^l^ 


1905. 
Oct.l.. 
Oct.  2.. 
Oct.  3.. 
Oct.  4.- 
Oct.5-. 
Oct.  6.. 
Oct.  7.. 
Oct.  8.. 
Oct.  9.. 
Oct.  10. 
Oct.  11. 
Oct.  12. 
Oct.  13- 
Oct.  14. 
Oct.  15. 
Oct.  16- 
Oct.  17. 
Oct.  18. 


Temperati 


;ure. 


face. 


45.5 

44 

46 

46.5 

46.5 

46.5 

46.5 

45 

46 

47.5 

47 

48 

48 

43 

43 

42.5 

40 


face. 


°  F. 
49.5 
49 
49 
49 

48.5 
48.5 
48.5 
48.5 


48 
48 
48 
48 
48 
48 
47 
47 


COPPER  RIVER  EXPERIMENT  STATION. 


May  10 . 

38.5 

32 

June  27. 

59 

48.5 

38 

Aug.  14. 

49 

46.5 

7 

May  11 . 

41 

32 

24 

June  28. 

57.5 

48.5 

30 

Aug.  15. 

53 

46.5 

26 

May  12 . 

43 

32 

21 

June  29. 

55.5 

48.5 

38 

Aug.  16. 

.52 

46.5 

32 

May  13 . 

37.5 

32 

14 

June  30. 

53 

48.5 

35ii  Aug.  17. 

53 

46.5 

81 

May  14 . 

36 

32 

6 

Julyl-- 

55 

48 

33::  Aug.  18. 

52.5 

46.5 

19 

May  15 . 

39 

32 

15 

July2.. 

■56.5 

48 

38  I  Aug.  19. 

51 

47 

17 

May  16 . 

40.5 

32 

14 

July  3.. 

57.5 

48 

37  i 

Aug.  20. 

54 

47 

24 

May  17  . 

39 

32 

9 

July  4.. 

56 

48 

36 

Aug.  21. 

49 

47 

9 

May  18 . 

41 

32 

21 

Jxily  S.- 

51 

48 

33 

Aug.  22. 

.50 

46.5 

8 

May  19 . 

38 

32 

8 

July  6.. 

52.5 

47.5 

39 

Aug.  23. 

49 

4(i 

3 

May  20. 

40 

32.5 

10 

July  7-. 

.52 

47 

32  1 

Aug.  24- 

49.5 

46 

5 

May  21 . 

43.5 

32.5 

31 

July  8.. 

50 

47 

30  S 

Aug.  25. 

49 

46 

ai 

May  22 . 

43 

32.5 

19 

July  9-. 

51.5 

46.5 

22! 

Aug.  26. 

44.5 

4.5.5 

10 

May  23 . 

42 

33 

31 

July  10. 

55.5 

46 

23 

Aug.  27. 

43 

45 

8 

May  24 . 

44 

as 

28 

July  11. 

56 

46.5 

37 

Aug.  28. 

44 

43.5 

0 

May  25  . 

45 

33.5 

34 

July  12. 

54.5 

47.5 

33  N  Aug.  29. 

47 

43.5 

24 

May  26 . 

44.5 

33.5 

31 

July  13. 

52.5 

47.5 

a5  1  Aug.  30. 

43.5 

4a  5 

29 

May  27 . 

4.5.5 

a3.5 

35 

July  14. 

.54.5 

47.5 

21   'Aug.  31. 

47.5 

4a  5 

24 

May  28 . 

43.5 

34 

15 

July  15. 

56 

47.5 

37     Sept.  1  - 

44 

43.5 

6 

May  29. 

44.5 

34 

18 

Jiilyl6. 

53 

47.5 

33  I  Sept.  2  - 

43.5 

43. 5 

5 

May  30. 

43.5 

34.5 

14 

July  17. 

54 

47.5 

30  1 !  Sept.  3  . 

47 

4a  5 

20 

May  31 . 

45.5 

35 

30 

July  18 . 

52 

47.5 

17  h  Sept.  4  . 

44 

4a  5 

10 

June  1.. 

46 

35.5 

25 

July  19 . 

55 

47.5 

18  i  Sept.  5  . 

43.5 

43. 5 

22 

June  2.. 

48 

36 

24 

July  20. 

58 

48 

21  !|  Sept.  6. 

43 

45.5 

4 

June  S.- 

47.5 

37 

24 

July  21 . 

58.5 

48.5 

40     Sept.  7  . 

43 

4a  5 

9 

June  4.. 

45 

37 

13 

July  22 . 

.55 

48.5 

21  :  Sept.  8  . 

44 

4a  5 

16 

June  5.. 

47.5 

37 

26 

July  23. 

58.5 

49 

22     Sept.  9  . 

44.5 

45.5 

20 

June  6. . 

50 

37.5 

30 

July  24 . 

60.5 

49.5 

37  ,;  Sept.  10. 

43 

4a  5 

9 

June  7.. 

47.5 

38 

18 

July  25 . 

60.5 

.50 

26  11  Sept.  11 

43.5 

44 

23 

June  8.. 

50 

38.5 

32 

July  26 . 

61 

50.5 

24  ::  Sept.  12- 

.43. 5 

42 

14 

June  9.. 

48 

38.5 

18 

July  27. 

62.5 

51 

34  1  Sept.  13- 

43.5 

43 

16 

June  10. 

48.5 

39 

20 

July  28. 

62 

51 

27     Sept.  14. 

43 

43 

20 

June  11- 

47 

39.5 

12 

July  2S1 . 

56 

51 

25     Sept.  15- 

44 

43 

17 

June  12. 

48 

39.5 

29 

July  30. 

57 

51.5 

:.'l      Sept.  16. 

43 

43 

18 

June  13. 

45.5 

39.5 

29 

J  uly  31 . 

59 

51.5 

24   1  Sept.  17. 

44 

43 

14 

June  14. 

47 

39.5 

28 

Aug.  I.- 

57 

51 

31  i   Sept.  18. 

40.5 

42.5 

15 

June  15. 

48.5 

40 

26 

Aug.  2.- 

56 

51 

32  1  Sept.  19. 

39 

42.5 

6 

June  16- 

50 

40.5 

19 

Aug.  3.. 

56 

50 

34  >  Sept.  20. 

38 

42  . 

13 

June  17. 

48 

41 

32 

Aug.  4-- 

55 

49.5 

27     S,.pt.21. 

38 

41 

14 

June  18. 

46.5 

41 

22 

Aug.  5.. 

54 

49 

:U       Srl,t.22- 

38 

40.5 

13 

June  19. 

50.5 

41 

35 

Aug.  6.. 

53 

48.5 

:j(I     S.'pt.23. 

38 

40. 5 

5 

June  20. 

51 

41.5 

21 

Aug.  7-. 

54 

48.5 

24    Scpt.:.:4. 

34.5 

39.5 

—  5 

June  21. 

51.5 

42 

18 

Aug.  8-- 

55 

4«.5 

:«    Sfiit.25. 

33 

39 

—  5 

June  22. 

57 

43 

39 

Aug.  9.- 

54 

48.5 

34      Sept.  26- 

33.5 

38 

-  3 

June  23. 

58 

44.5 

38 

Aug.  10. 

53 

48 

3()   ,  Sci)t.27. 

33 

37.5 

2 

June  24- 

58.5 

45.5 

28 

Aug.  11. 

53 

47.5 

311   '  Sciit.2K- 

as 

37 

-   3 

June  25- 

60.5 

47 

31 

Aug.  12- 

50.5 

47.5 

23     Sept.  ,29. 

33.5 

37 

-  1 

June  26. 

59 

48 

36 

Aug.  13. 

49.5 

47 

15     Sept.  30. 

a2.5 

36.5 

-  4 

9a 


Soil  tctnpt'rdtiins — (."ontinu«'tl. 
KENAI    EXriCUIMKNT   STATION. 


Temperature. 


1905. 
May  4 . . 
May  5 . . 
May  (5  -  - 
May  ?.. 
May  8.. 
May  \> . . 
May  10 . 
May  11 . 
May  12 . 
May  13. 
May  14. 
May  15. 
May  16 . 
May  17. 
May  18. 
May  19 . 
May  2(1. 
May  21  . 
May  22  . 
May  2:1. 
May  24  . 
May  25  . 
May  26  . 
May  27  . 
May  28 . 
Ma  V  29  . 
May  :$0 . 
May  31  . 
June  1.  - 
June  2. . 
June  3. . 
June  4. 
June  5. 
June  tj-. 
June  7.. 
June  8. . 
Juno  9.. 
June  10 
June  11. 
June  12 


F. 
35.5 
3:15 

:«.5 
:« 

3i 
34 

:« 

35.5 
35 

:» 

36 

36 

37.5 

38.5 

37.5 

41.5 

39 

:«.5 

39 

40.5 

40.5 

40 

42 

42 

40.5 

42 

42 

43 

44 

44.5 

44.5 

44 

46 

4.') 

45 

44.5 

47.5 

43.5 

43.5 

44 


35 

:« 

35.5 
35.5 

:« 
:«.5 

37 

37 

37.5 

37.5 

37.5 

38 


Date. 


At7a.  m.,  AtTa.m. 

6-inch  '  24-inch 
tlier  ther- 

raoine-  mome- 
1      ter.  ter. 


1905. 
June  13. 
Juno  14. 
Junp  15. 
Juno  16. 
June  17. 
June  IS. 
June  19. 
Juno  20. 
Juno  21 . 
Juno  22. 
June  2*3. 
June  24. 
Juno  25. 
Juno  26. 
Juno  27. 
June  28. 
Juno2tt. 
June  30. 
Aug.  1  . 
Aug.  2.. 
Aug.  3  . 
Aug.  4.. 
Aug.  5.. 
Aug.  6.. 
Aug.  7.. 
Aug.  8.. 
Aug.  9.. 
Aug.  10. 
Aug.  11 
Aug.  12 
Aug.  13 
Aug.  14 
Aug.  15 
Aug.  16 
Aug.  17 
Aug.  18 
Aug.  19 
Aug.  20 
Aug.  21 
Aug.  22 


'F. 

46. 5 

46.  5 

48. 5 

46.5 

46 

46 

47 

48.5 

48 

48.5 

47.5 

49. 5 

52 

51.5 

52.5 

5:5 

52 

.51.5 

57 

55. 5 

55 


01 

55.5 

56 

54. 5 

53 

.52.5 

.53 

.^2.5 

■iS 

52.5 

53 

51.5 

.54 

54 

53 

52.2 

53 


'F. 

:« 

:J8.  5 

:}8. 5 
m 
:fi).5 
:«(.  5 
:{9. 5 

40 
40 

40.5 

40. 5 

41 

41 

42 

42 

42.5 

43 

43 

50 

50 

50.5 

50.5 

.50. 5 

50. 5 

50. 5 

50.5 

50.5 

50.5 

50. 5 

50 

50 

50 

50 

50 

50 

50 

50 

.50 

50 

50 


Date. 


Temperature. 


AtTa.m. 

6-inch 

ther- 

mom  >- 

ter. 


1905. 

Aug.  m. 

Aug.  24. 
Aug.  25. 
Aug.  2«S. 
Aug.  27. 
Aug.  28. 
Aug.  29. 
Aug.  30. 
Aug.  31. 
Sopt.l.. 
Sept.  2.. 
Sept.  3.. 
Sept.  4.. 
Sept.  6.. 
Sept.  6.. 
Sept.  7. . 
Sept.  8.. 
Sept.  9  . 
Sept.  10. 
Sept.  11. 
Sept.  12. 
Sept.  13. 
Sept.  14. 
Sept.  15. 
Sept.  16. 
Sept.  17. 
Sept.  18. 
Sept.  19 
Sept.^0 
Sept.  21. 
Sept  22 
Sopt.2;i 
Sept .  24 . 
Sept.  25 
Sept.  26 
Sept.  27 
Sept.  28. 
Sept.  29. 
Sept.;jO. 


51.5 

52. 5 

53 

50.5 

48.5 

49 

51 

51 

49.5 

.51.5 

51 

47.5 

48 

47.5 

47.5 

48.5 

49 

49 

.50 

48.5 

45 

46.5 

4*1.5 

48 

48 

45 

45 

43.5 

43.5 

42.5 

42. 5 

40 

:« 

37.5 

37 

36.5 

;36.5 

35.5 

35 


At7ft.m. 
24-inch 
ther- 
mome- 
ter. 


50 

.50 

50 

50 

50 

49.5 

49.5 

49 

49 

49 

49 

49 

49 

48. 5 

48.5 

48 

48 

48 

48 

47.5 

47.5 

47 

46.5 

46.5 

45.5 

46.5 

46 

45.5 

45.5 

45 

44.5 

44 

43.5 

43 

42.5 

42 

41.5 

41.5 

41 


94 
METEOROLOGICAL   REPORTS. 


As  in  foi-iiuM-  years,  the  special  agent  has  had  general  supervision 
of  the  vohmtaiT  weather  observers  of  the  Weather  Bureau  of  Alaska. 
In  the  following  tal)les  are  given  condensed  reports  taken  from  the 
dailv  records  of  the  different  observers: 


Mctcorolof/icdl  fihserratioiis. 
SITKA.    C.  O.  Georgeson,  observer. 


Temperature. 

Total 
precipi- 
tation. 

Weather  conditions  (number 
of  days). 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

Clear. 

Partly 
cloudy. 

Cloudy. 

Rain  or 
snow. 

1904. 

"  F. 
59 
59 
51 

55 
53 
65 
57 
65 
84 
73 
69 
64 

"  F. 

m 

30 

24 

22 
20 
31 
25 
32 
40 
44 
46 
35 

°  F. 
46.39 
40.20 
38.95 

36.  40 
37.12 
43. 93 
42.80 
47.11 
52. 80 
56. 38 
56.12 
50.70 

Inches. 
10.38 

8.68 
8.08 

3. 12 

4.78 
4.21 
7.52 
2  44 
2.25 
2.83 
7.38 
8.80 

4 
1 
0 

7 

5 

7 

10 

11 

8 

15 

8 

6 

11 
6 
5 

8 
6 
7 
4 

12 
7 
5 
5 

17 

15 
23 

26 

16 

17 
17 
16 

8 
15 
11 

18 

7 

25 

November - 

24 
25 

1905. 

9 

13 

March - 

22 
20 

16 

13 

July                       

14 

16 

7 

KENAI 

P.  H. 

Ross,  observer. 

56 

9 

35.92 

1.71 

10 

2 

19 

39 

"21 

17.08 

.26 

10 

7 

13 

39 

-20 

14.99 

.66 

13 

5 

13 

39 

-14 

16.07 

.29 

20 

5 

6 

48 

7 

31.22 

.92 

1 

4 

23 

59 

10 

34. 17 

.57 

8 

9 

14 

68 

8 

38. 64 

.46 

5 

16 

9 

63 

22 

44.22 

.84 

12 

13 

6 

69 

28 

.31.59 

.84 

16 

i 

7 

81 

36 

55.75 

1.06 

13 

6 

12 

78 

27 

.54.94 

6.25 

12 

7 

12 

72 

13 

43.64 

.78 

15 

' 

8 

1904. 

October 

November 

December 

1905 

January 

February 

March ..- 

April 

May 

June 

July 

August 

September 


COPPER  CENTER.    J.  W.  Neal,  observer. 


1904. 

October  

November 

December 

1905 

January 

February  

March 

April 

May 

June 

July - 

August 

September 


,55 

0 

30.51 

0.48 

15 

8 

8 

34 

-  29 

-  3.33 

.36 

14 

6 

10 

32 

-  31 

-  4.69 

.68 

3 

15 

13 

39 

-  44 

-  7.93 

.29 

16 

4 

10 

44 

-    32 

9.81 

1.01 

14 

10 

4 

47 

1 

21.82 

2.00 

22 

2 

1 

56 

6 

31.46 

.00 

13 

8 

9 

69 

20 

44.32 

.48 

3 

16 

12 

88 

27 

.55.95 

.50 

4 

18 

8 

88 

33 

59. 19 

l.;i5 

7 

12 

10 

74 

20 

52. 22 

.72 

6 

10 

15 

67 

12 

38.86 

1.94 

9 

4 

16 

RAMPART 

Fred  E.  Rader,  observer. 

1905. 

80 
86 
96 
60 

31 
32 
26 
13 

54.7 
55.7 
54.5 
35.10 

1.33 
1.99 
2. 19 
1.70 

2 
8 
9 
3 

8 
8 

10 
5 

July           

15 
12 

22 

13 

13 

11 

a  Ten  davs. 


D.J 

Ml  tiiirohnjiidl  observittioiis — Continued. 
LOKING  vFORTMANN  SALMON  HATCHERY).    Fr.-d  Pat.  liing.  observer. 


Temperature. 


Mouth. 


1904. 

July 

August 

Sfpteiuber 

Octitber 

Xo\  lumber 

December 

I'.NI."). 

.Tiuiuiiry 

Ffbi-uary  

Mitivh 

April 

May 

.Tune. 

July 

August 

September 

October 


'F. 

"F. 

76 

m 

82 

41 

72 

34 

67 

28 

5« 

:« 

54 

15 

'F. 

5:^.36 

58.48 

50.5 

45.74 

41 

38. :« 


25.5 

:«.i 

40 

42.4 

50 

58.6 

60.2 

57.93 

50.5 

43.65 


Total 
preoipi- 


Weather  conditions  (number 
of  days). 


Maxi-    Mini-     Daily     tatiob.   I  p,-„  [Partly  p,     j    iRainor 
mum.    mum.    mean.  |  '-*^*^-  cloudy.  ^^°^^y    snow. 


Inches. 

7.79 

1.15 

2(>.2<l 

26.01 

:«.  U) 


5.  18 

') 

13.27 

16. 5:^ 

11.65 

7 

9.46 

15 

.84 

14 

.5.26 

18 

13.43 

3 

13.85 

3 

17.94 

3 

17 
22 
27 

12 
13 
11 
23 
17 
19 


13 
15 

2;^ 

21 
15 
4 
14 
23 
21 
23 


PETERSBURG.    J.  A.  Goding,  observer. 


1904 

October  

November  . 

1905 

April  - 

May 

June. 

July 

August 


31       45  15 
25  1    31.04 


62 

72 
80 


80 


21 

42.36 

28 

49.91 

3{) 

55.73 

:« 

56.67 

35 

28.7 

13.89 

6 

25 

13.  .52 

4 

11 

15 

7.17 

14 

4 

12 

H.m 

15 

8 

8 

1.95 

11 

3 

16 

4.46 

14 

3 

14 

10.76 

6 

,   5 

20 

JUNEAU.    S.  J  Sharick,  observer. 


1904. 

October  

November 

December 

151(15. 

January 

February 

March 

April  _  - 

May __. 

June. 

July 

August 

September 

October 


63 

29 

48.54 

53 

22 

;».93 

52 

17 

38.56 

47 

14 

32.76 

51 

14 

34.14 

56 

30 

41.06  i 

66 

30 

40  93  1 

74 

33 

49.31  i 

84 

41 

57.06 

83 

49 

59  91 

73 

38 

27.39 

68 

35 

50.44 

j    56 

27 

43.66 

10.14 


3.28 

2.85 
8.40 
6.76 
3.83 
3.68 
1.93 
8.83 
6.11 
12.74 


12  

12 

11  

I 

25  

23  

18  

14  

27  

21  _.. 

23  

14  

12  

11  , 

1 

19 
18 
20 

6 
5 

12 
16 
4 
9 

8 
17 
18 
20 

SKAGWAY.    H.  D.  Clark,  observer. 


1904. 

October  

November 

19(15. 

January 

February 

March 

April .__ 

May _.. 

June 

July... 

August 

September 

October 

30420— No.  169—06  .m- 


61 

24 

43.3 

44 

20 

y^.5 

39 

2 

24.5 

49 

9 

28.5 

54 

26 

38 

58 

25 

.  41.5 

75 

25 

50 

84 

36 

.57.7 

83 

43 

59.3 

75 

32 

55.5 

64 

32 

48.6 

55 

26 

41.06 

5.  .So 
3.73 


L14 
1.14 
1.27 
1  11 
.10 
.16 
2.14 
2.67 
2.17 


6 

15 

10 

1 

16 

13 

15 

7 

9 

9 

8 

11 

7 

14 

10 

10 

17 

3 

16 

10 

5 

10 

11 

9 

18 

6 

7 

5 

16 

10 

4 

15 

U 

6 

10 

15 

96 


Meteorologica I  observa tioii.f — Continued. 
KILLISNOO.    Joseph  Zuboff,  observer. 


Temperature. 

Total 
precipi- 
tation. 

Weather  conditions  (number 
of  days). 

Month. 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

Clear. 

Partly 
cloudy. 

Clouay. 

Rain  or 

snow. 

1904. 

OF. 
57 
52 
53 

43 
50 
53 
61 
64 
83 
71 
74 
62 
55 

"F. 
29 
28 
16 

12 
14 
26 
24 
31 
40 
41 
36 
35 
26 

°F. 
41.8 
37.6 
36.2 

29.10 

32.6 

39.49 

41.2 

47.7 

.53.2 

55 

54.05 

48.4 

42.62 

Inches. 
0.20 
9.20 

8.55 

1.90 

3.80 

2.60 

2.20 

3 

1.20 

1.60 

4.30 

4.75 

4.10 

7 
2 
2 

21 
26 
23 

•4 
2 
6 

5 
2 
14 
9 
8 
11 
10 
17 
2S 
20 

20 

24 

23 

1905. 

1 

9            17 
1            25 

4  1          13 
7  1          14 
16  1           7 
10  1           9 
9            12 
4            10 

1            6  1            5 

9 

16 

16 

9 

8 

6 

July                                       

5 

14 

16 

16 

1 

ORCA.    W.  J.  Shephard,  observer. 


1904. 

October 

November 

December 

19a5 

January 

February  

March..'. 

April  ._ 

May 

June 

July 

August 

September 

October  


53 

30 

40.38 

46 

15 

32.51 

47 

21 

32.53 

45 

21 

31.17 

45 

22 

3:^.94 

61 

22 

38.86 

70 

27 

41.69 

72 

30 

45. 91 

83 

37 

53.6 

84 

43 

58.9 

80 

40 

56.30 

79 

30 

71.06 

64 

31 

42.46 

27.57 

6 

25 

9.66 

6 

11 

13 

19.05 

5 

11 

15 

8.20 

12 

8 

11 

11.. 55 

6 

9 

13 

12.51 

9 

4 

18 

8.60 

12 

2 

16 

10.41 

8 

11 

12 

6.51 

11 

11 

8 

5.02 

10 

18 

3 

14.59 

12 

4 

15 

9.54 

15 

8 

7 

6.54 

9 

13 

9 

FORT  LISCUM.    C.  J.  Steadman,  observer. 


1904. 

53 
40 
42 

44 
45 
58 
57 
63 
76 
75 
70 
65 

13 
11 
9 

7 
9 
11 
10 
27 
31 
3S 
31 
20 

35.5 
18.3 
19 

13.44 

29.07 

32.07 

36.23 

43.51 

.51.7 

56.6 

53.34 

42.2 

9.35 
2.21 
8.31 

2.12 
1.93 
1.64 
3.41 

.84 

.69 

1.40 

4.52 

1.86 

10 
9 
5 

18 
7 

10 

12 
9 

11 
6 
9 

14 

2 
5 
5 

2 
4 
8 
7 
8 
12 
15 
2 
4 

19 
16 
21 

11 
17 
13 
11 
14 
7 

10 
20 
12 

21 

K: 

22 

1905. 

8 

12 

9 

12 

15 

11 

July              - 

14 

2( 

11 

TYONEK.    Durell  Finch,  observer. 


1905 

June 

July 

August 

September 


67 

37 

52.06 

1.27 

16 

! 

14  ' 

80 

42 

58  47 

.92 

16 

3 

12 

75 

40 

.57.27 

4.75 

15 

2 

14 

79 

22 

47  63 

.92 

17 

5 

8| 
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Meteorological  obftcrmiions — C'ontiimed. 
WOOD  ISLAND.    S.  A.  Coldwell,  observer. 


Month. 


Temperature. 


15)04, 

October  

November    , 

December 

liHl.') 

January 

February  

March..". 

June 

July 

August"-.. 

September 


Maxi- 
mum. 


Mini- 
mum. 


Daily 
mean. 


"F. 

op 

57 

24 

52 

12 

55 

10 

53 

20| 

50 

28 

65 

30 

74 

42 

74 

32 

74 

31 

55 

32 

"F. 
42.27 
34.7 
32.74 


33.3:3 

3».8 

40.42 

54.29 

36.72 

5:188 

4:1.95 


Total 
precipi 


"Weather  conditions  (number 
of  days ) . 


t**'°°-  'clear,  i^^'yy  Cloudy.  ^">"'- 
I  cloudy.  ^     snow. 


Inches. 
4.84 
5.20 
3.64 


4.80 
:190 

2.m 

9. 1(1 
2.10 


1.80 


12   

7  ! 

10   

10   

4    

10    

8  I 

11  ! 

7    

5  I  4 


SUNRISE.    A.  Lawson,  observer. 


1904 

October  

November 

December 

liHl5 

January 

February  

March 

j^liril 

May 

June 

July 

August . 

.September 


5;} 

13 

40 

-11 

42 

-  9 

44 

—  7 

45 

9 

58 

11 

57 

10 

63 

27 

76 

31 

75 

38 

70 

31 

65 

20 

:i5.5 

18.3 
19 


13.44 

29.07 

32.07 

36.2:3 

43.51 

51.7 

56.6 

53.34 

42.2 


9.:« 
2.21 
S.31 


2.12 
1.93 
1.64 
3.41 
.84 
.69 
1.40 
4.52 
1.86 


2 

11 

4 

17 

8 

13 

I 

11 

8 

14 

1.5 

10 

•> 

20 

4 

12 

21 
13 
22 


COAL  HARBOR,  UNGA  ISLAND.    Henry  S.  Tibbey,  observer. 


1904. 

September 

October  

November 

December 

1905. 

January 

February  

March 

April 

May 

June... 

July 

August 

September 


64 

33 

57 

23 

4:3 

17  ! 

:« 

4 

42 

4 

43 

11 

49 

11 

56 

19 

56 

29 

69 

37 

74 

40 

70 

40 

66 

35 

1 

4«.33 
39.61 
31.91 
25.4 


31.3 

m.  11 

:32.7 

38.7 

42.7 

48.8 

.W.l 

55.6 

48.8 


3.73 

10 

8 

12 

3.08 

t 

10 

14 

2.51 

11 

7 

12 

2 

10 

13 

8 

.17 

8 

14 

9 

9.03 

6 

9 

13 

1.20 

10 

16 

0 

18.92 

5 

14 

11 

6.76 

1 

18 

12 

4.44 

4 

8 

18 

1.75 

10 

8 

13 

2.20 

13 

11 

7 

2.95 

12 

9 

9 

DUTCH  HARBOR.    P.  Schroder,  observer. 


1905. 

May'' 

June 

July 

August.. 

September 


55 

30 

42.8 

3.66 

4 

6 

10 

62 

37 

47 

4.69 

3 

12 

15 

69 

49 

52.26 

1.73 

3 

15 

14 

68 

42 

52.78 

3.39 

-  3 

5 

23 

61 

33 

46.1 

3.-46 

5 

8 

17 

«  Twenty-one  days. 


b  Twenty  days. 
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Meteorological  observations — Continued. 
NUSHAGAK.    J.  Kahleii,  observer. 


Month. 

Temperature. 

Total 
precipi- 
tation. 

Weather  conditions  (number 
of  days). 

Maxi- 
mum. 

Mini- 
mum- 

Daily 
mean. 

Clear.  | l^^J. 

Cloudy.  I|r- 

August 

Septeml)er 
Octobi'i' 

1904. 

"F. 
67 
73 
54 
37 
42 

38 
44 
47 
52 
61 

'          71 
78 

1 

°F. 

37 

24 

3 

-15 

-54 

-15 

-  7 
-18 

7 

is" 

36 

51.39 
46.84 
as.  22 
15.4 
10.5 

16.9 

25 

23 

32.8 

41 

22.93 

56.77 

Inches. 
4.52 
4.16 
1.66 

5 

14 
13 
15 
15 

18 
7 

16 
12 
10 
10 
14 

2 
1 
6 
4 
1 

3 
1 
4 
3 
4 
3 
3 

24 

18 
9 

12            u 

Niiveni))er 

11   

.56 

.20 
1.45 
.40 
.40 
2.51 
2.75 
3.84 

15               4 

1905. 

10 
20 
11 
15 

17 
17 
15 

2 

4 

1 

April 

May -- 

June 

July 

1 

12 
14 
11 

KOTZEBUE.    Dana  Thomas,  observer. 


1904. 


May 

June 

July 

August 

September . 

October  

November  . 


55.8 


24 

5 

-25 


41.16 

27.70 

8.16 


TEIKHELL.    J.  H.  Embleton,  observer. 


CHESTOCHENA.    John  A.  Gustofoson,  observer. 


1904. 

October 

November 

December 

1905. 

January 

FebruaVv  

March.. 

April 

May 

June 

July 

Avigust 

September 


47 

4 

28.20 

■So 

-26 

7.  .53 

32 

-29 

7.82 

45 

-33 

8.26 

:« 

-  1 

as.  40 

50 

-  8 

22.52 

55 

10 

31.89 

68 

20 

29.14 

87 

31 

ai.  74 

80 

37 

56. 93 

81 

27 

52.48 

59 

16 

38.41 

0.2 


.48 

.90 

3.19 

3.20 

3.11 


9 

10 

19 

8 

21 

8 

23 

2 

15 

5 

15 

11 

20 

6 

3 

17 

U 

6 

19 

2 

12 

3 

10 

8 

1904. 

October 

November 

50 
40 
35 

34 

42 
50 
51 
68 
70 
80 
75 
66 

9 
-23 
-22 

-26 

-21 

-  5 

1 

20 
34 
32 
24 
15 

31 
4.51 
2.34 

27 
!ll 
23.46 
30.59 
43.05 
53 
57 
51 
38.5 

2.82 

.90 

2.94 

.98 

.49 

1.31 

9 

14 
20 

18 
15 
15 

20' 

18 

21 

9 

9 

1 

4 

3" 

6 
3 
3 

1 

23 
16 
11 

12 

]|| 

sC 

6  i 

r , 

18  j 
20 

14 
10 

8 

]iH)5. 

2 

2 

April - - 

May  - 

June 

July                   

.80 
1.05 

.72 
1.01 

1 
4 

Aiigust 

September 

8 
11 
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Meteorological  o1>serrations — Continiied. 
KETCHEMSTOCK.    Daniel  B.  McCarthy,  observer. 


Month. 

Temperature. 

Total 
prec'ipi- 
tation. 

Weather  conditions  i  number 
of  days  1. 

Maxi- 
mum. 

Mini- 
mum. 

Daily 
mean. 

ci«»'--  doSS.  c'o"dy- 

Rain  or 
snow. 

1904. 

'F. 
75 
64 
51 
M 
25 

10 
;34 
45 

:i5 

67 

86 
83 
78 
K2 

"F. 

28 

0 

-10 

-41 

-41 

-52 
-44 

0 
0 
■'7 
21 
31 
17 
9 

53 

34.3 

22.5 

7.5 

4.1 

4.1 
14.6 
8.99 
9.9 
21.01 
56. 4 
55. 1 
49.4 
33 

Inches. 
O.iM 
.59 
.30 
.03 
.18 

.9 

.10 
.5 

*:i8 

.4 
1.48 
2.16 

12            16             3 
28             2 

4 

2 

Octobt-r 

Novomber 

Dfceniber 

190.-). 

7            21 
4            26 
3           22 

12            13 

2 
5 

6 

1 
3 

1 

Ft'bruarv  

Maivh 

6            10            12 

11  12             8 
2:^             3             4 

13  10                8 

14  10             6 

12  13             6 

1         22             9 

21              9 

1 
1 
3 

May 

1 
3 

Julv           

3 

A  ugriist 

9 

1 

TANANA  CROSSING. 


FORT  EGBERT.    Herman  B.  Olson,  observer. 


1904. 

53 

-  8 
-37 
-29 

-45 

-41 

-19 

•     2 

21 

30 

30 

32 

10 

18.04 

16 
20 
13 

21 
8 
11 
15 
14 
15 
15 
16 
15 

10 

i' 

3 

4 

7 
10 

8 
12 
10 

9 

5 
10 
17 

7 

16 
13 
3 
5 
3 
6 
6 
8 

lliiC). 

0.24 
1.5 
.10 

3 

1 

March                      

1 

May  ft      

"57.'i7' 
64.36 
41.50 

.14 

.43 

.67 

2.95 

2.80 

8:^ 

85 
!>0 
78 

4 

July                       

8 

August. 

September 

0 

5 

1905. 

75 

88 
91 
82 
75 

25 

as 

40 
29 
53 

47.3 

55.98 

64.16 

30.56 

47.05 

o.a3 

1.95 
1.52 
2.68 
2.43 

9 

1 
1 

3 

11 
9 

10 
20 

8 

11 
20 
20 

11 
19 

6 

June           

12 

Julv 

13 

12 

17 

FAIRBANKS.    Hudson  Stuck,  observer. 


1904 

September 

October  

November 

December 

1905 

January , 

February 

April 

May 

June  rf -  - 

July 

August 


17 


39.4 
29.1 
-  9.79 
-12.08 


-16.93 
-  5.23 
34.6 
47.05 

28.78 

55.6 

54.8 


.30 
2.73 


25 


10 


10 


"  Twenty-eight 
b  Twenty-three 


0  Twenty -five  days. 
d  Twenty-seven  days. 
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Meteorological  observations — Coiitiniied. 
FORT  GIBBON  (Signal  Corps).    L.  M.  Hathaway,  observer. 


Month. 


September 
October  ... 
November, 
December . 


190.5. 


January". 
February . 

May 

June 

July 

August . . . 


Temperature. 


Maxi-  I  Mini- 
mum,    mum. 


°F. 


Daily 
mean. 


Weather  conditions  (number 
Total  of  days), 

precipi- 


tation.    p|„__   ,  Partly 
^'®*^-  cloudy 


Cloudy. 


F. 


44.3 
48 

56.  a5 
56.5 
52.23 


Inchex. 


o.a5 

20 

.39 

16 

.07 

22 

.06 

17 

.04 

23 

.55 

13 

.H4 

18 

1.85 

16 

5.59 

10 

3.23 

20 

Rain  or 
snow. 


FORT  GIBBON  (hospital  observations).    Charles  W.  Heideman,  observer. 


19a5 

January 

February 

March 

April 

May 

June 

July----. 

August 


32 

-44 

_2 

0.37 

16 

2 

13 

38 

-22 

6 

.47 

10 

5 

13 

53 
63 

-26 

7 

14 
33 

26 
22 

4 

1 
8 

.32 

81 

12 

48 

.34 

15 

2 

14 

90 

32 

57.23 

1..50 

15 

3 

12 

83 

34 

56.2 

4.90 

8 

23 

81 

28 

52.28 

3.02 

20 

11 

HOLY  CROSS  MISSION.    B.  Constantine,  observer. 


1905 

May 

June 

July 

August 

September 


64 

16 

41.18 

8 

4 

19 

68 

32 

45.511 

(1. 08 

' 

15 

8 

78 

a5 

.5.3.51 

4.89 

12 

3 

16  ' 

71 

a5 

51.62 

1.66 

10 

13 

8 

58 

17 

38.43 

1.38 

13 

.4 

13 

KENNICUT  MINES,  COPPER  RIVER  VALLEY.    Stephen  Birch,  observer. 


1903. 

September 

October  

November 

December 

1904. 

January 

February 

March 


60 

18 

40.08 

48 

-     .1 

26.ft5 

44 

-      .9 

3.m 

32 

-10 

10.14 

37 

-32 

2.88 

26 

-22 

5.34 

44 

-20 

12.46 

1.65 

.9 

2.6 


1.85 
.65 


22 
14 
17 
14 

12 
.     20 

22 

3 
10 
11 

9 

15 
5 
5 

o  Fourteen  days. 


o 


u 
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REPORT  0\  AGRICULTURAL  INVESTICATIOXS  IN 

HAWAIL  Ut05. 


The  work  of  the  Hawaii  Agrirultui-al  Experiment  Station  has  l»eon 
contiiuuxl  alont>-  the  same  general  lines  descril)ed  in  previons  reports. 
No  changes  were  made  in  the  stall',  the  various  members  of  which 
submit  their  reports  herewith.  The  special  agent  has  given  much  of 
his  time  to  administrative  duties,  superintending  ])uilding  operations, 
correspondence,  preparing  bulletins,  etc.  In  the  lines  of  investiga- 
tion he  has  continued  to  give  attention  to  a  number  of  subjects  that 
did  not  come  in  the  held  of  the  other  members  of  the  stafi'.  The  prin- 
cipal of  these  have  Ijeen  studies  on  grasses  and  forage  plants,  tobacco, 
cassava,  coffee  and  cane  diseases,  tan-bark  production,  etc.  The 
special  agent  and  other  UKMubers  of  the  staff  A'isited  quite  a  number  of 
localities  in  the  Territory-  in  the  pursuit  of  their  investigations,  and 
by  this  means  they  have  become  acquainted  with  a  considerable  num- 
ber of  those  interested  in  agriculture  in  its  broad  sense.  Numerous 
additions  were  made  to  the  equipment  of  the  laboratories  and  library, 
and  it  is  contidently  asserted  that  the  station  now  possesses  the  best 
agricultural  library  in  the  islands,  it  l)eing  especiall}^  strong  along  the 
lines  of  tropical  agriculture,  entomology,  horticulture,  and  chenlistr3^ 

BUILDING  OPERATIONS. 

Considerable  building  was  done  during  the  _year,  and  in  addition  to 
laborers'  quarters  there  are  now  houses  for  the  special  agent,  for  the 
chemist,  and  for  the  entomologist.  A  much  needed  office  and  labora- 
tory building  has  been  provided;  and  as  it  is  practically  fireproof,  the 
library  and  more  valuable  equipment  of  the  station  are  safely  housed 
for  the  first  time.  The  laboratory  and  office  building  was  j)rovided 
out  of  funds  appropriated  by  the  Territorial  authorities,  supplemented 
b}"  station  funds.  The  building  is  35  by  60  feet,  with  concrete  walls, 
foundation,  and  floors,  and  a  corrugated-iron  roof.  The  station 
installed  the  floors,  the  foundation,  and  the  larger  share  of  the  internal 
equipment.  The  inner  walls  and  floors  were  built  without  a  finishing 
coat,  there  being  no  ceiling,  and  the  roof  remained  unpainted  except 
in  the  chemical  laboratory.  The  special  agent  in  charge  drew  the 
plans,  prepared  the  specifications,  and  gave  the  work   his  personal 
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supervision  during  construction,  in  order  that  the  structure  should  be 
properly  built.  In  addition  to  the  laborator}'  building-,  the  insular 
iiuthorities  appropriated  $1,500  for  a  residence  for  the  chemist.  This 
was  built  b}"  contract,  but  when  turned  over  to  the  station  was  not 
suitable  for  occupancy  and  it  required  an  expenditure  of  several  hun- 
dred dollars  to  complete  the  work.  In  addition  to  these  Iniildings,  a 
number  of  necessary  repairs  have  been  made,  and  1,000  feet  of  2-inch 
pipe  has  been  added  to  the  water  system  of  the  station.  The  water 
supply  from  the  city  was  extended  by  substituting  960  feet  of  3-inch 
pipe  for  the  same  amount  of  2-inch  pipe  on  the  central  water  main, 
thus  making  it  possible  to  get  city  water  50  feet  higher  on  the  station 
grounds  than  before.  A  new^  10,000-gallon  tank  for  water  suppl}'  for 
the  residences  was  constructed  and  the  one  previousl}-  built  was  moved 
to  a  higher  elevation,  which  results  in  an  increased  suppl}'  of  water. 

THE  WATER  PROBLEM. 

With  the  extension  of  the  water  pipe  and  the  building  of  new  tanks 
some  of  the  immediate  necessities  of  the  station  are  supplied,  ))ut  as 
long  as  the  station  must  depend  on  the  Honolulu  city  water  for  irri- 
gating purposes  the  supply  will  be  inadequate  to  our  needs.  The 
tanks  which  have  been  depended  upon  for  water  supplies  for  the  resi- 
dences furnish  only  an  amount  sufficient  for  domestic  purposes  and 
offer  little  or  no  protection  from  fire.  At  present  the  buildings  are 
without  fire  protection,  as  they  are  at  a  considerable  distance  from  the 
Honolulu  fire  service.  In  order  to  meet  the  necessity  for  a  more  cer- 
tain supply  for  irrigation  purposes  as  well  as  to  provide  fire  protec- 
tion, a  number  of  alternative  plans  have  been  drawn  which  contemplate 
the  impounding  in  some  way  of  the  water  at  the  higher  level  of  the  sta- 
tion grounds  and  conducting  it  to  the  lower  lying  tracts.  At  an  ele- 
vation of  1,375  feet,  on  the  upper  part  of  the  station  grounds,  there  is 
a  rainfall  of  more  than  100  inches  annually,  while  at  the  lower  part  of 
the  station  grounds,  at  a  100-foot  level,  the  rainfall  is  only  about  30 
inches.  It  is  believed  that  the  abundant  rainfall  at  the  higher  eleva- 
tion could  be  collected  in  some  way  and  applied  to  the  lower  part  of 
the  station,  where  it  is  impossible  to  carry  on  agricultural  and  horti- 
cultural operations  without  a  permanent  and  adequate  water  supply. 
It  is  to  be  hoped  that  Congress  will  grant  a  special  appropriation  for 
supplying  the  necessities  of  the  station  in  this  respect. 

FUNDS. 

The  appropriation  made  bv  Congress  for  the  fiscal  3'ear  1905  was 
$15,000.  In  addition  to  this,  Territorial  appropriations  were  made 
amounting  to  $7,230,  and  the  proceeds  of  sales  of  products  of  the  sta- 
tion amounted  to  $1,153.70,  making  the  total  income  from  all  sources 
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$23,389.70.  The  Territorial  appropriations  were  for  carrying  on 
investigations  in  cooperation  with,  the  l)oard  of  ag-riculture  and  for- 
estry, and  speeitic  appiopriations  were  made  of  $1,5(10  for  the  erection 
of  a  residence  for  the  chemist,  and  $3,()(X)  for  a  fireproof  library, 
laboratorv.  and  office  bnilding.  The  law  specitied  that  the  latter 
Ijuildino-  shonld  l)e  fireproof,  but  the  sum  appropriated  was  absolutely 
inadequate  for  a  fireproof  structure.  As  the  money  appropriated 
would  lapse  if  not  used  during-  the  fiscal  year,  the  special  agent  believed 
it  his  duty  to  proceed  with  the  1)uilding  operations  and  complete  them 
with  funds  derived  from  the  other  resources  of  the  station.  In  doing 
this  he  used  $3,4S7.30  for  })uildings  and  repairs,  and  $698.68  for  fitting 
up  the  chemical  laboratory,  and  $5()S.'28  for  reference  books  for  the 
library.  The  amount  spent  for  labor  during  the  year  was  |3,369.57. 
The  last  session  of  the  legislature  adjourned  without  making  any 
appropriation  directly  to  the  station,  so  that  for  the  ensuing  biennial 
period  it  will  be  dependent  upon  the  amount  appropriated  by  Congress 
and  the  sales  of  farm  products. 

INVESTIGATIONS. 

The  scientific  work  during  the  past  year  has  been  somewhat  hampered 
by  the  construction  operations  before  described.  Nevertheless,  a  good 
deal  has  been  accomplished.  In  cooperation  with  the  Hawaiian  Live 
Stock  Breeders'  Association  a  large  amount  of  seeds  of  various  grasses 
and  forage  plants  were  secured  and  distributed.  Sufficient  time  has 
not  yet  elapsed  to  determine  the  success  of  this  expei'iment,  but  it  has 
already  shown  that  fenugreek,  Spanish  sulla,  woolly  top  {Andropogon 
saeeharoides),  and  Panienm  lulhosam  are  adapted  to  Hawaiian  con- 
ditions. These  recent  introductions,  together  with  others  previously 
brought  in  l)y  the  station,  are  recognized  by  stockmen  as  having  been 
of  great  value  in  restocking  and  extending  their  ranges,  and  this  work 
will  be  continued  for  some  time. 

TAN-BARK  PRODUCTION. 

During  the  past  year  the  special  agent  caused  to  be  cut  about  6  acres 
of  black  wattle  {Acacia  decurrens),  which  was  growing  on  the  station 
grounds  at  an  elevation  of  about  700  feet  above  sea  level.  The  soil 
at  this  place  is  a  heavy  decomposed  lava,  with  frequent  outcroppings 
of  rock,  and  the  slope  is  too  steep  to  permit  of  any  cultivation.  The 
forest  was  planted  about  1890  under  the  direction  of  the  minister  of 
agriculture  of  the  then  Hawaiian  government,  but  had  become  over- 
grown l)y  lantana.  In  addition  the  trees  had  reached  full  maturity 
and  were  beginning  to  die,  about  10  per  cent  having  died  during  the 
previous  year.  A  galvanized-iron  drying  shed  30  by  50  feet  was 
erected,  and  a  force  of  laborers  was  hired  to  cut  down  the  trees  and 
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strip  off  the  bark.  A  period  of  drought  occurred  while  the  bark  was 
being  stripped,  so  that  many  of  the  trees  could  not  be  successfully 
peeled.  The  bark  strips  were  bundled  and  carried  to  the  drying  shed 
either  on  sleds  drawn  by  horses  or  by  wire  trolley.  A  number  of 
experiments  were  made  to  determine  the  cheapest  commercial  methods 
of  handling  the  bark,  which  must  l)e  dried,  chopped,  and  bagged  before 
being  marketed. 

The  station  harvested  from  this  tract  36  tons  of  diy  bark,  which  was 
sold  in  Honolulu  for  $839.44,  or  at  an  average  of  '$23.31  per  ton. 
Twenty-five  tons  were  shipped  to  Japan  and  the  remainder  was  mar- 
keted in  Honolulu  and  San  Francisco.  In  addition  to  the  bark  the 
station  secured  88  cords  of  firewood,  which  was  sold  to  dealers  in 
Honolulu  for  $689.25,  or  an  average  of  $7.83  per  cord.  The  total 
yield  of  l)ark  and  wood  was  at  the  rate  of  $2.54.84  per  acre.  In  addi- 
tion a])Out  500  fence  posts  have  been  cut  from  the  wattle  grove  during 
the  past  four  years.  The  bark  averaged  from  28  to  37  per  cent  in 
tannin,  and  had  it  been  sold  according  to  the  tannin  content,  or  had 
there  been  a  larger  amount  to  market,  better  prices  would  undoubtedly 
Jiave  been  obtained. 

The  special  agent  believes  that  wattle  bark  cultivation  would  prove 
a  profitable  industr}"  in  parts  of  Hawaii,  as  the  trees  grow  as  well  in 
Hawaii  as  anywhere  in  the  world.  A  3aeld  of  6  tons  of  bark  per 
acre  would  be  considered  a  very  low  average,  but  if  the  trees  were 
planted  at  a  distance  of  6  by  10  feet  an  acre  should  yield  from  6  to  12 
tons  of  tan  bark  in  ton  years,  together  with  30  cords  of  firewood.  H' 
wattle  bark  is  to  be  produced  on  a  large  scale,  the  special  agent 
believes  that  in  preparing  the  bark  for  market  it  would  pay  to  install 
a  large,  well- ventilated  drying  shed,  with  a  tight  roof  and  a  number 
of  stages  of  removable  flooring,  so  as  to  cut  the  bark  green,  distribiite 
it  in  thin  layers,  and  dry  quickl}^  under  shelter.  This  is  contrary  to 
the  practice  in  Natal,  where  artificial  plantations  are  maintained,  but 
the  climate  of  Hawaii  is  such  that  the  bark  can  not  safely  be  dried  out 
of  doors  at  the  elevation  where  the  trees  are  likely  to  be  grown.  The 
value  of  the  bark  would  depend  on  its  being  protected  from  rain  during 
the  drying  processes,  as  the  tannin  is  readily  washed  out  l)y  water. 
Furthermore,  the  bark  cuts  better  green  than  dry.  The  initial  cost  of 
drying  sheds  would  be  greater,  ])ut  the  probabilities  are  that  the 
product  would  l)e  more  uniform  and  of  a  higher  grade.  It  is  believed 
that  wattle  cultivation  would  prove  extremely  profitable  if  a  sufficient 
acreage  were  planted  to  enable  the  owner  to  market  a  definite  amount 
of  tan  bark  every  3'ear  after  the  plantation  i-eaches  maturify.  A  bul- 
letin (No.  11)  upon  this  subject  has  been  published  b}'  the  station. 
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TOBACCO  EXPERIMENTS. 

In  the  autumn  of  1903  a  cooperative  experiment  was  arranged  under 
the  joint  auspices  of  the  Territorial  Board  of  Commissioners  of  A^ri- 
culturo  and  Forestry  and  the  Hawaii  Station  for  the  purpose  of  dem- 
onstrating the  practicability  of  growing  the  best  grades  of  cigar  tobacco 
in  Hawaii. 

An  examination  of  sites  was  made  by  INIr.  F.  E.  Confer,  formerly 
connected  with  the  station,  who,  in  the  beginning,  had  charge  of  the 
work.  ]Mr.  Conter  visited  the  Puna,  Hilo,  Hamakua,  and  Kona  districts 
of  the  island  of  Hawaii,  and  tinally  selected  a  small  tract  on  the  Loiiisson 
Brothers'  plantation  on  the  li  nds  of  Pohakea,  Hamakua.  A  lease  of 
2i  acres  of  the  land  was  secured  and  special  privileges  were  granted 
by  the  owners  of  the  land,  who  have  assisted  the  enterprise  in  every 
way  in  their  power.  The  land  was  new  and  uncultivated,  so  that  a 
delay  of  some  months  ensued  before  the  field  could  be  made  ready  for 
planting.  The  lirst  crop  was  transplanted  to  the  experimental  plats 
in  March  and  April,  1901. 

The  experimental  tobacco  tield  was  located  in  Hamakua  because  the 
physical  character  of  the  soil  was  believed  suited  to  the  production  of 
a  good  quality  of  crop.  The  Pohakea  homestead  lands  were  suita1)le, 
available,  and  convenient.  There  are  doubtless  other  areas  in  Puna, 
Kau,  and  Kona,  on  the  island  of  Hawaii,  and  on  each  of  the  other 
islands  of  the  group,  but  at  the  time  this  experiment  was  undertaken 
the  Pohakea  tract  was  selected  as  the  most  convenient  place  in  which 
to  carry  on  field  work. 

SOME  HAWAIIAN  TOBACCO  SOILS. 

The  texture  of  a  soil — that  is,  the  ratio  between  clay,  silt,  fine  and 
coarse  sand — is  held  to  have  much  to  do  with  the  type  of  the  product, 
and  the  color  of  the  cured  leaf,  whether  light  or  dark,  its  thinness  and 
elasticity,  depend,  apparently,  on  soil  characteristics  and  its  water- 
holding  capacity. 

The  soil  on  the  Hamakua  homesteads  and  on  the  Hamakua  tract  of 
land  adapted  to  tobacco— a  belt  extending  from  Paauhau  to  Hakalau, 
at  an  elevation  of  from  1,000  to  2,500  feet— is  a  sandy  forest  loam, 
very  rich  in  humus  and  with  a  high  nitrogen  content.  The  color  of 
the  soil  is  a  light  brown,  becoming  almost  black  when  wet.  The  fol- 
lowing physical  analyses,  made  by  Dr.  Edmund  C.  Shorey,  show  the 
characteristics  of  these  soils,  and  for  comparison  there  is  included  an 
analysis  of  Sumatra  soil,  made  by  the  Bureau  of  Soils  of  the  U.  S. 
Department  of  Agriculture. 
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Physical  analyses  of  some  tobacco  soils. 


Constitueirt«. 


Organic  matter  and  wate 

Gravel 

Coarse  sand 

Medium  sand 

Fine  sand 

Very  fine  sand  

Silt". 

Clay 


Pohakea. 


Per  cent. 

35. 935 

16.511 

11.337 

fi.716 

14.002 

8.339 

5.848 

.940 


Kailua, 
Kona. 


Per  cent. 

30.82 

11.85 

13. 25 

3.95 

8.42 

28.25 

1.75 

.85 


Rimboen, 
Sumatra. 


Per  cent. 

23.41 

.81 

1.44 

3. 62 

13.94 

19. 52 

23. 51 

2.72 


A  chemical  examination  of  the  Pohakea  soils  showed  that  although 
the  "iron  and  alumina''  content  is  high  the  percentage  of  cla}'  is  very 
low.  The  "fine  gravel"  and  "coarse  sand"  are  reall}- reducible  to 
"fine  sand"  and  "verj^  fine  sand"  if  the  soil  is  shaken  in  water  for 
longer  than  the  customary  period  previous  to  anal3^sis.  There  is 
almost  no  true  clay  in  this  soil,  and  practically  no  true  gravel  or  coarse 
sand. 

'  The  lime  is  present  as  a  silicate  and  is  too  low  in  quantity  to  neu- 
tralize the  acidit3^  The  potash  content  is  very  low.  Nevertheless,  a 
dressing  of  sulphate  of  potash  applied  to  the  experimental  plats  at  the 
rate  of  500  pounds  per  acre  produced  cigar  leaf  of  exceptionalh'  good 
burning  qualities.  The  nitrogen,  although  high,  is  largely  unavail- 
able, so  that  it  will  pay  to  use  moderate  amounts  of  nitrate  on  the  crop. 
The  phosphoric  acid  is  presumably  largel}^  unavailable. 

On  cultivation  the  coarser  particles  of  Hawaiian  soils  rapidl}'  disin- 
tegrate. The  shotty  particles,  technicall}^  classed  as  "  fine  gravel"  and 
"coarse  sand,"  when  worked  wdth  rubber  pestles  or  rubbed  between 
the  fingers  are  easily  crushed  to  a  fine  powder.  The  ultimate  soil 
grains  are  agglutinated  in  masses  because  of  the  exceptionalh'  large 
percentage  of  organic  matter  in  the  soil. 

The  tobacco  soils  of  Hamakua  and  Kona  are  very  similar  in  all  their 
characteristics,  and  probabl}-  the  Kona  district  is  better  adapted  to 
tobacco  cultivation  than  Hamakua  because  of  the  protection  from 
strong  trade  winds. 

CLIMATE. 

The  influence  or  climate  on  the  growing  of  tobacco  is  alwa3^s  held  to 
be  a  potent  factor.  Cigar  tobaccos  of  good  quality  are  produced 
through  a  wide  range  in  latitude.  Proximity'  to  the  ocean  has  always 
been  considered  a  deterrent  influence. 

Tobacco  requires  from  TO  to  100  inches  annual  rainfall,  from  one- 
half  to  one-third  of  this  during  the  growing  season.  Moderate 
temperatures,  frequent  showers  or  irrigation,  to  promote  even, 
uninterrupted  growth,  neither  too  rapid  nor  too  slow,  constitute  an 
'  important  element  in  determining  the  suitability  of  anj^  district  where 
soil  conditions  are  correct.     The  slight  variation  of  daily  and  seasonal 
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temperatures  is  characteristic  of  Hawaii,  so  that  the  rainfall  or  the 
al)ility  to  irrig-ate  the  crop  when  re(|uire(l  become  of  j^reatcr  impor- 
tance than  any  consideration  of  actual  temperatures. 

In  the  windward  districts  protection  from  wind  nuist  be  provided 
(Phite  I,  tig-.  3).  This  may  be  accomplished  either  by  tentin*^  the  field 
with  cotton  cloth,  as  in  Connecticut  and  Florida,  or  permitting-  the 
larger  ohia  trees  to  remain  when  the  land  is  cleared;  or,  in  case  tobacco 
is  planted  on  lands  cleared  for  cane  or  other  "open-tield"  crops,  b}" 
planting  or  constructing-  suitable  wind-breaks.  In  the  leeward  districts 
the  protection  from  wind  may  be  neglected. 

After  comparison  of  results  in  Hawaii  with  those  obtained  elsewhere 
in  growing  tobacco  of  fine  quality,  it  is  believed  that  uniformity  of 
temperatures,  with  sufficient  moisture  during  the  growing  season  of 
the  plant,  have  as  nmch  to  do  with  the  quality  of  tobacco  as  an}-  other 
physical  or  climatic  factor.  If  this  be  true,  the  remarkable  monotony 
of  temperatures  and  narrow  variations,  daih%  monthly,  and  seasonal, 
should  make  it  possible  to  grow  in  Hawaii  fine  tobaccos  which  will  in 
time  -jC  classed  as  distinct  from  those  of  any  other  land, 

CULTIVATION,   CURING,  ETC. 

One  of  the  main  requisites  for  success  in  tobacco  culture  is  to  have 
good,  strong,  health}-  plants  ready  to  transplant  to  the  field  at  the 
proper  time.  Good  seed  is  the  first  essential  in  their  production,  for 
without  good  stock  to  start  with,  one  can  hardly  expect  to  obtain  the 
best  results. 

An  open  seed  bed,  as  is  used  in  other  countries,  would  prove  a  fail- 
ure in  Hawaii.  Insects  are  too  numerous  and  the  soil  too  full  of  humus 
to  stand  burning.  Two  methods  can  be  recommended.  The  first  of 
these  is  elevated  boxes,  set  about  20  inches  from  the  ground  on  posts, 
the  box  level  and  projecting  at  least  6  inches  outside  the  posts,  3^  to  4 
feet  wide,  10  to  12  feet  long,  and  at  least  6  inches  deep.  Fill  full  with 
good  soil,  sifted  to  remove  sticks,  trash,  and  stones,  the  last  inch  being 
finer,  so  that  the  seed,  which  is  very  small,  may  come  in  closer  contact 
with  the  soil,  but  not  be  covered  too  deepl3^  Add  a  pound  or  two  of 
air-slaked  lime  and  mix  well  with  the  last  2  inches  of  top  soil  filled  into 
the  boxes  or  beds.  The  seedboxes,  when  the  seedlings  show  up,  should 
be  covered  with  a  gable-roofed  frame,  covered  with  cheese  cloth  or 
light,  open  cotton.  This  cover  retains  the  moisture,  maintains  a  more 
nearly  uniform  temperature,  and  wards  off  insects. 

The  other  method  is  to  build  a  large  cloth  house,  with  gable  roof, 
and  in  it  arrange  the  beds  so  as  to  permit  ready  passage  among  them. 
The  elevated  boxes,  for  a  few  plants,  are  the  easier  to  make  and  care 
for.  In  an  excessively  rainy  period  the  boxes  do  not  drain  off  the 
water  as  well  as  the  beds  and  become  cold  and  sogg}'.  For  growing  a 
large  number  of  plants  the  seed  house  is  to  be  preferred. 
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All  seedboxes  and  beds  should  t)e  sterilized  to  kill  insects  and  their 
eggs.  An  easy  way  to  do  this  is  to  use  from  10  to  2U  gallons  of  boil- 
ing water,  applied  as  evenly  and  quickly  as  possible  and  cover  with 
some  kind  of  a  blanket  to  retain  the  heat.  A  pair  of  saddle  blankets 
answers  the  purpose  nicely. 

After  the  seed  beds  become  cold  they  are  ready  for  the  seed,  and  if 
the  top  has  become  packed  it  should  be  loosened  and  made  fine. 

Tobacco  seed  should  be  sown  thinly,  so  the  plants  have  room  to 
grow.  Each  plant  should  have  at  least  1  square  inch  of  surface  to 
make  a  sturdy  plant.  Seed  l)eds  should,  at  all  times,  be  fairly  moist, 
and  never  be  allowed  to  become  dry  or  to  show  dryness  on  the  sur- 
face. The  seed  is  small  and  is  only  planted  on  the  surface.  Good 
seed  should  germinate  in  from  twelve  to  fifteen  days.  In  from  six 
to  eight  weeks  the  more  hardy  plants  will  be  ready  for  the  field,  and 
the  others  will  follow  in  quick  succession  until  the  bed  is  exhausted 
of  all  desirable  plants. 

Young  plants  should  be  allowed  considerable  sunshine  to  harden 
them  before  transplanting. 

PLOWING  AND  TRANSPLANTING. 

The  land  selected  for  a  tobacco  field  should  be  such  as  can  be  plowed 
both  ways.  It  should  be  sheltered  from  the  high  trade  winds  that 
sometimes  blow  with  great  force.  Small  square  plats  of  from  2  to  5 
acres  each  would  form  good  fields  for  a  small  planter,  especially  if 
surrounded  by  the  forest.  It  is  well  to  plow  the  land  some  little  time 
in  advance  of  the  planting. 

Tobacco  being  a  tap-rooted  plant,  in  some  instances  sending  its  roots 
down  to  a  depth  of  2  feet  or  more,  requires  that  tillage  shall  be  deep 
in  preparing  the  land  to  receive  the  young  plants.  The  soil  should  be 
plowed  to  a  depth  of  at  least  12  inches,  and  the  work  should  be  done  in 
such  a  manner  that  the  subsoil  is  not  brought  to  the  surface.  Have 
the  soil  fine  and  loose  but  leave  the  sterile,  acid  subsoil  underneath 
where  nature  placed  it.  Put  the  soil  in  good,  mellow  condition,  as  it 
pays  to  do  so  for  any  crop. 

As  soon  as  the  land  is  plowed  and  harrowed,  the  field  should  be 
poisoned  to  kill  pokos  or  cutworms  (Plate  I,  fig.  4),  army  worms, 
Japanese  beetles,  and  the  various  pests  usually  abundant  in  newly 
turned  land.  There  are  two  r(Muedies  which  are  of  about  equal  value. 
Sow  one  or  the  other  of  the  following  broadcast  over  the  newly  plowed 
land: 

ArHenicated  hm^se  manure. — To  40  pounds  of  dried,  fresh  horse 
manure,  as  free  from  straw  as  possible,  add  (i  to  8  ounces  Pans  green 
mixed  with  .5  pounds  of  common  salt.  Stir  until  the  salt  and  Pans 
green  are  thoroughly  incorporated  in  every  part  of  the  manure.  This 
amount  is  sufficient  for  1  acre. 
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Plate  I. 
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Fig.  1.— Havana  Seed  Leaf,  Plant  3 
Feet  9  Inches  High. 


Fig.  2.— Vuelta  Abajo,  Under  Shade, 
Plant  6  Feet  6  Inches  High. 


Fig.  3. -Plat  of  Young  Plants.  Fig.  4.-Work  of  Cutworms  on  Leaves. 
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Poimned  Iran. — To  2  pecks  of  bran  or  coart^e  corn  meal  add  4  ounces 
Paris  jrroen  or  8  ounces  disparene  and  2  (juarts  of  molasses  or  honey 
or  5  pounds  coarse  sugar.  If  sugar  is  used,  moisten  the  bran  with 
water.     Stir  and  mix  thoroughly  and  scatter  over  the  field. 

Poisoned  horse  manure  is  safer  than  poisoned  bran  and  somewhat 
cheaper.     Pokos  and  army  worms  like  it  fully  as  well  as  the  sweetened- 
bran,  and  cattle,  chickens,  and  other  domestic  animals  are  less  liable 
to  be  poison(>d  through  eating  it.     The  Japanese  beetle  seems  to  pre- 
fer the  poisoned  l»ran. 

The  tield  l)eing  prepared  and  the  plants  read3%  they  can  be  set  out 
at  any  time  of  the  year  when  the  soil  is  in  a  moist  condition  and  the 
sk}'  is  clouded.  Plant  only  good,  strong,  healthy  plants  in  the  field. 
It  is  poor  economy  tt)  set  a  sickly  plant  anywhere  and  give  it  care  and 
cultivation,  with  but  little  chance  for  a  return  from  it  for  the  time  and 
labor  expended. 

If  the  sun  is  shining  when  the  seedlings  are  transplanted,  the  young 
plants  need  some  shade  until  they  start.  Ti  leaves  make  a  good 
shade.  Stick  the  stem  end  into  the  ground  and  bend  it  over  the 
3'oung  tobacco  plant  and  fasten  the  other  end  with  a  handful  of  soil 
laid  upon  it. 

In  Ilamakua  tobacco  can  be  set  at  any  time  and  will  grow,  but  it 
will  grow  better  and  faster  from  February  to  September  (warm 
weather),  although,  if  set  in  September  and  October,  if  the  ground  is 
wet,  it  will  make  enough  growth  to  mature  a  crop  during  the  cold 
weather. 

Care  should  always  be  used  in  handling  young  tobacco  plants,  as  the 
leaves  and  shoots  are  very  brittle  and  tender  and  break  easily. 
Tobacco  should  be  planted  on  slightly  raised  ridges,  some  3  or  4 
inches  higher  than  the  surrounding  ground,  as  it  facilitates  drainage 
and  places  the  plants  in  a  more  decided  position  and  less  liable  to 
injury  through  cultivation. 

The  distance  between  the  plants  in  the  row  and  the  width  of  the 
rows  is  governed  by  the  kind  of  tobacco  planted  and  the  use  to  which 
the  finished  leaf  is  to  be  put,  whether  wrapper  or  filler.  The  right  dis- 
tance to  plant  must  be  determined  by  each  planter  to  suit  the  type  of 
tobacco  grown  and  the  character  of  the  soil.  In  Hamakua  the  cigar 
tobaccos,  such  as  the  Cuban,  Sumatra,  Connecticut  Seed  Leaf,  and 
Zimmer  Spanish,  do  well  15  inches  in  the  row  and  3  feet  5  inches 
between  rows.  An  acre  set  at  this  distance  contains  about  10,000 
plants.  The  manufacturing  tobaccos,  producing  a  larger  leaf,  require 
more  room  each  way  and  should  be. set  2  feet  1  inches  apart  in  rows  1 
feet  apart. 

In  about  seven  to  eight  weeks  after  setting  in  the  field  the  plant  will 
send  up  a  head  or  seed  cluster,  which  should  be  removed  in  all  cases 
before  any  of  the  flowers  open. 

31208— No.  170—06 2 
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HARVESTING  AND   CUBING. 

Between  the  time  of  planting  and  harvesting  a  tobacco  barn  must  be 
provided  large  enough  to  care  for  the  entire  crop.  This  structure 
should  be  of  lumber  rather  than  galvanized  iron,  with  shingle  roof, 
hinged  frieze,  or  gable  ventilators,  and  the  sides  provided  with  vertical 
ventilators  extending  from  sill  to  plate,  the  idea  being  to  secure  com- 
plete control  of  temperature  and  air  drafts  within  the  building  during 
the  curing  process. 

A  tobacco  barn,  properl}^  constructed,  should  last  for  twenty  years. 
In  Hamakua,  at  the  elevation  where  our  tobacco  experiment  is  being 
conducted,  a  stove  must  be  provided  to  heat  the  air  and  control  mois- 
ture because  of  the  frequent  periods  of  fog  and  cloudy  weather.  This 
stove  is  placed  outside  of  the  shed,  with  the  pipe  or  flue  passing  either 
across  through  the  house  from  side  to  side  or,  inside  a  large  barn, 
around  two  or  more  walls. 

In  Hamakua  the  curing  process  requires  from  two  to  four  weeks. 
The  determination  of  the  proper  time  to  harvest  tobacco  leaves  is  a 
matter  of  judgment  and  experience.  Leaves  that  are  underripe  cure 
greenish,  thin,  papery,  and  brittle.  Those  overripe  become  harsh, 
thick,  and  of  uneven  color.  A  ripe  leaf  cures  gummy,  pliable,  elastic, 
and  of  an  even  color. 

Each  kind  of  tobacco  has  its  special  characteristics  and  must  be 
treated  accordingly.  Cigar  tobaccos  require  slower  barn  curing  and 
more  careful  manipulation  during  the  whole  period  of  growth,  curing, 
and  fermentation  than  do  the  cheaper  grades  of  manufacturing  and 
export  tobaccos. 

The  fermentation  of  the  tobacco  follows  the  curing.  This  is  a  very 
important  step  in  the  process  and  is  fully  described  in  Press  Bulletin 
No.  12  of  this  station.  In  Hawaii  the  period  of  fermentation  lasts 
sixty  to  ninety  days.  Five  pounds  of  green  leaf  produce  about  1  pound 
of  finished  tobacco. 

RESULTS  OBTAINED   AT  HAMAKUA,   1904. 

The  crop  planted  during  March  and  April,  1904,  was  the  tirst  S3^s- 
tematic  and  scientitic  attempt  to  grow  tobacco  in  Hawaii.  An  acre 
was  covered  with  an  open-weave  cotton  cloth,  Ariel  tenting  cloth, 
put  upon  plates  and  posts,  forming  a  flat  roof  about  9  feet  above  the 
ground;  the  sides  were  also  covered  with  the  same  kind  of  cloth, 
making  a  tight  inclosure.  This  covered  plat,  with  some  land  adjoin- 
ing, about  li  acres  in  all,  was  planted  as  follows:  Sumatra,  Florida 
and  Long  Stem;  Cuban,  Florida  and  \  uelta  Abajo;  Connecticut  Broad 
Leaf  and  Seed  Leaf;  Zimmer  Spanish;  Virginia  Dark  Leaf;  White 
Hurley;  and  Japanese. 
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A  jfood  many  plants  under  the  cloth  shelter  were  killed  by  the  drip 
from  the  seams,  wires,  and  plates  of  the  structure.  This  first  year's 
work  demonstrated  quite  clearly  that  tentini>:  tobacco  is  not  a  success 
in  Hawaii,  at  least  in  regions  of  high  rainfall. 

The  following  field  notes  may  be  of  interest  and  value: 
Sumatra. — Sumatra  tobacco  averages  8  to  9  feet  in  height  and  tops 
at  about  T  feet.  One  thousand  plants  produced  11»,309  leaves,  weigh- 
ing, green,  684  pounds,  or  137  pounds  of  linished  tobacco.  The  aver- 
age per  plant  was  19.3  leaves,  weighing  11.5  ounces,  and  the  esti- 
mated yield  per  acre  containing  9,680  plants  was  0,332  pounds  of  green 
leaf,  which  would  make  1,260  pounds  of  finished  tobacco. 

Fhrrlda  Ouhan. — This  tobacco  grows  5  to  7  feet  in  height  and  tops 
at  rti  to  5i  feet.  Each  plant  yielded  on  an  average  10.6  leaves,  weigh- 
ing, green,  ^.'^  ounces.  Florida  Cuban  tobacco  will  stand  planting  15 
inches  apart  in  rows  3  feet  apart,  or  at  the  rate  of  11,500  plants  to  the 
acre.  The  estimated  yield  per  acre  on  the  basis  of  the  yield  obtained 
is  4,870  pounds  of  green  leaf,  or  970  pounds  of  finished  tobacco. 

Vuelta  Ahajo^  Cahaii. — This  is  a  low-growing  tobacco,  averaging 
about  4^^  feet  and  topping  at  3  to  3^  feet.  (Plate  I,  fig.  2.)  Two  hun- 
dred and  ten  plants  yielded  1,500  leaves.  The  average  per  plant  was 
7.2  leaves,  weighing,  green,  3.4  ounces.  This  tobacco  would  stand 
planting  12  inches  apart  in  rows  3  feet  apart,  or  at  the  rate  of  14,500 
plants  per  acre.  The  estimated  yield  per  acre  is  3,080  pounds  of  green 
leaf,  or  616  pounds  of  finished  tobacco. 

Connecticut  Broad  Leaf. — This  tobacco  grows  4  to  6  feet  tall  and  tops 
on  an  average  at  3  feet  8  inches.  Some  of  the  leaves  were  37  inches 
long  b}'  16  wide.  The  average  per  plant  was  15.1  leaves,  weighing  1 
pound.  This  tobacco  is  planted  18  inches  apart  in  rows  42  inches 
apart.  It  should  have  been  spaced  wider,  at  least  30  inches  in  the  row 
and 48  inches  between  rows.  Our  yield  was  at  the  rate  of  7,820  pounds 
of  green  leaf  or  1,560  pounds  of  finished  tobacco.  Connecticut  Broad 
Leaf  is  difficult  to  cure  because  of  the  extraordinary  thickness  of  the 
midrib  and  lateral  veins.  None  of  the  other  varieties  of  tobacco  grown 
were  weighed  or  measured. 

Connecticut  Seed  Ztt(/" cured  lighter  than  any  of  the  other  tobaccos 
and  gave  a  thin,  light  leaf,  fit  for  wrapper.  In  the  curing  shed  this 
molded  very  badly.  White  Biirley  would  not  cure  or  even  dry  with- 
out moldmg.  It  wdl  require  a  high  heat  to  cure.  It  is  a  pipe  tobacco 
and  is  also,  to  some  extent,  used  as  a  filler  in  cheap,  domestic  cigars. 

Japan  tobacco  is  about  the  same  as  the  Broad  Leaf,  a  wide  leaf, 
not  quite  so  long  but  with  a  large  midrib.  It  is  a  pipe  or  cigarette 
tobacco. 

Zimrner  Spanish  cured  veiy  dark,  harsh,  dry,  and  brittle,  and  did 
not  absorb  much  moisture  even  in  a  rainy  time.  It  is  used  for  filler  in 
the  cheaper  grades  of  domestic  cigars. 
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After  curing  and  fermenting  the  crop,  samples  were  submitted  to  a 
number  of  experts  and  cigar  manufacturers  and  the  quality  of  some 
varieties  was  pronounced  excellent.  This  was  especiall}^  true  of  the 
Cuban  t3'pes,  cigars  made  from  this  crop  equaling  man}'  of  the  well- 
known  brands  of  Key  West  and  Cuban  cigars.  A  prominent  Philadel- 
phia manufacturer,  reporting  on  samples  submitted,  sa3^s:  "The  burn- 
ing (juality  of  your  sample  is  exceptionally  good.  In  our  estimation 
it  makes  a  finer  smoke  to  mix  with  Havana  tobacco  than  any  of  our 
ordinar\^  domestic  tobaccos  to-day  on  the  market,  and  by  all  means  the 
pleasure  and  taste  is  ver}'  much  superior  to  tobacco  grown  in  Florida, 
which  is  now  so  successfully  used  by  numerous  manufacturers  in 
Tampa  and  Key  West  posing  as  clear  Havana  manufacturers." 

HAMAKTJA  EXPERIMENTS,    1905. 

The  results  indicated  at  the  close  of  the  season  of  1905  are  that 
wrapper  tobaccos  of  line  texture  and  body,  and  filler  leaf  of  mild  flavor 
and  good  burning  qualities,  are  a  commercial  possibility.  The  chief 
fault  to  be  overcome  lies  in  the  direction  of  the  production  of  light 
colors,  the  greater  percentage  which  have  been  produced  being  of 
shades  darker  than  the  present  market  fashions  demand.  In  flav^or 
the  tiller  types  are  intermediate  between  the  Manila  and  the  Cuban,  so 
that  if  producers  undertake  this  industry  on  a  practical  scale,  the  indi- 
cations are  that  the  Hawaiian  leaf  can  be  marketed,  to  a  certain  extent, 
on  its  own  merits,  rather  than  in  competition  with  either  the  Cuban 
or  the  Manila  cigar  tobaccos.  As  the  color  of  the  finished  product 
can  be  almost  absolutely  controlled  by  the  method  of  cultivation  and 
of  manipulation  in  curing  and  fermentation,  that  phase  of  production 
need  not  be  considered  a  serious  drawback.  While  at  the  beginning 
of  the  experiment  artificial  shade  by  the  use  of  tenting  cloths  was 
attempted,  the  1905  crop  was  grown  in  the  open,  entirely  without 
shelter  other  than  that  due  to  the  fact  that  the  experimental  plat  is  sur- 
rounded on  all  sides  by  forest,  and  the  indications  are  that  tenting  is 
absolutel}^  unnecessary  in  Hawaii.  It  so  happens  that  the  districts 
having  tobacco  soil  in  considerable  area  are  mostly  located  at  an  eleva- 
tion of  from  800  to  2,000  feet,  which  zone  constitutes  the  so-called 
cloud  belt  of  the  islands.  While  it  does  not  rain  every  day,  the  clouds 
gather  on  this  portion  of  the  mountain  slope  almost  invariabl}-  during 
each  afternoon,  while  the  mornings  are  bright  with  clear  sunshine. 
It  is  believed  that  the  natural  climatic  conditions  together  with  the 
physical  conditions  of  the  soil  are  the  causes  which  lead  to  the  pro- 
duction of  filmy  texture  and  silkiness,  with  elasticit}' — the  characters 
absolutel}'  essential  to  wrapper  leaf  of  high  quality.  In  addition  to 
the  wrapper  and  filler  leaf,  a  crop  has  been  grown  of  broad-leaf 
tobacco  of  the  binder  t3^pe,  in  regard  to  the  quality  of  which  experts 
have  made  extremely  favorable  reports. 
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About  20  por  cont  of  the  crop  of  Sumatra  tobacco  thrown  in  1905 
was  of  excellent  (jualit}'  as  rejj^ards  texture  and  bod}-,  while  onh-  about 
10  per  cent  of  the  whole  crop  showed  desirable  shades  of  color.  This 
10  per  cent  has  been  valued  by  tobacco  exports  as  worth  from  $2  to 
$1.50  per  pound.  The  yield  in  the  experimental  plats  has  been  at  the 
rate  of  about  1.000  pounds  per  acre.  The  balance  of  the  crop, 
unsuited  for  wrappers,  commands  only  a  very  low  price,  perhaps  on 
an  average  not  more  than  10  cents  per  pound.  The  tobaccos  of  the 
Cuban  type  (PI.  1,  tig.  1)  yield  considerably  less  than  tobaccos  of  the 
Manila,  Hawaiian,  Japanese,  and  Sumatra  types,  but  whatever  per- 
centage is  left  after  the  wrapper  leaf  has  been  selected  is  salal)le  as 
tiller  at  prices  ranging  from  15  to  10  or  50  cents  per  pound.  The 
yield  of  Cuban  leaf  ranges  from  150  to  (MH)  pounds  per  acre,  and  fully 
25  per  cent  of  the  1905  crop  would  have  been  suitable  for  wrapper 
leaf  had  the  colors  been  lighter. 

There  are  at  least  100,000  acres  of  land  in  Hawaii  where  the  phys- 
ical character  of  the  soil  is  right  for  growing  tobacco.  The  largest 
areas  are  on  the  island  of  Hawaii,  in  the  Hamakua,  Olaa,  Puna,  Kau, 
and  Kona  districts.  There  are  also  available  tobacco  lands  on  Maui, 
in  the  district  between  Makawao  and  Ulupalakua,  and  smaller  areas 
on  Oahu  and  Kauai. 

An  estimate  has  been  made  that  if  a  grower  produces  tobacco  on 
his  own  land,  and  with  his  own  labor  or  that  of  his  family,  the  green 
leaf  can  be  produced  at  a  cost  of  about  2  to  2^  cents  per  pound, 
equal  to  10  to  12^  cents  per  pound  for  })arn-cured  tobacco. 

The  yield  of  Sumatra  tobacco  ranges  from  750  to  1,000  pounds  of 
cured  leaf  per  acre.  The  broad  leaf  binder  types  yield  from  1,000 
to  1,400  pounds,  and  the  Cuban  filler  and  wrapper  types  from  150 
to  about  600  pounds. 

Unless  growers  have  a  considerable  acreage  they  can  not  them- 
selves ferment  their  crop  to  the  best  advantage.  This  end  of  the 
industry  will  undoubtedly^  have  to  be  handled  by  corporations. 
While  knowledge  of  tobacco  curing  in  other  countries  will  be 
extremely  valuable  to  those  entering  upon  this  industry  in  Hawaii, 
nevertheless  the  climatic  requirements  are  such  that  local  agricul- 
tural experience  will  be  of  almost  equal  value.  The  old  Hawaiian 
native  or  Manila  type  of  tobacco  grows  wild  all  over  the  islands, 
from  sea  level  up  to  the  frost  line.  It  has  been  grown  so  long 
without  cultivation,  or  with  only  the  crudest  care,  that  the  plant  has 
apparently  reverted  to  the  original  type.  The  leaves  cure  a  very 
rich  brown  color,  but  are  thick,  heavy,  and  leathery,  with  so  much 
gum  that  even  after  being  fermented  the  burn  is  very  poor.  The 
old  Hawaiians,  however,  recognize  certain  limited  districts  as  pro- 
ducing tobacco  of  flavor  and  strength  suitable  to  their  requirements 
and  taste,  with  burning  qualities  which  are  better  than  the  average. 
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These  districts  are  in  almost  all  cases  quite  near  the  ocean.  They 
are  located  near  Hana,  Maui;  in  certain  localities  on  the  island  of 
Niihau;  in  Konaand  Kohala,  on  Hawaii,  and  in  the  vicinity  of  Waimea, 
on  Kauai.  Tobacco  cultivation  was  also  at  one  time  a  considerable 
industry  among  the  native  Hawaiians  in  the  district  around  Naalehi,  in 
Kau.  The  best  grades  of  these  Hawaiian  tobaccos  are  sold  to  natives 
and  Chinese  at  the  rate  of  25  cents  for  twenty-two  leaves,  or  at  about 
50  cents  per  pound. 

The  outlook  for  the  tobacco  industry  in  Hawaii  is  very  good.  While 
to  a  certain  extent  a  market  must  be  created  before  the  production  of 
tiller  types  of  tobacco  is  undertaken  on  a  large  scale,  there  is  sutficient 
demand  for  wrapper  leaf  of  the  better  qualities  to  make  the  cultivation 
of  these  types  of  tobacco  a  sure  success,  even  though  the  crop  must 
be  marketed  in  open  competition  with  leaf  imported  into  the  United 
States  from  Cuba  and  Sumatra. 

RUBBER  CULTIVATION. 

The  cultivation  of  rubber-producing  plants  is  engrossing  attention 
in  all  tropical  lands,  and  recently  many  inquiries  have  been  received 
at  the  station  as  to  the  species  most  liable  to  prove  a  successful  intro- 
duction into  Hawaii.  To  supply  this  information  the  special  agent 
in  charge  prepared  a  press  bulletin  based  upon  observations  on  speci- 
men trees  growing  in  various  parts  of  the  islands  and  upon  recent 
articles  in  journals  devoted  to  tropical  agriculture.  Hawaii,  with  its 
subtropical  rather  than  thoroughly  tropical  climate,  is  probably  lim- 
ited to  a  few  species  of  rubber-producing  plants.  Of  the  better 
known  species  two  have  been  shown  to  be  adapted  to  Hawaiian  condi- 
tions, the  Ceara  vuhhev  {Mmi hot  glaziovii)  and  the  Assam  or  common 
i-ubber  tree  of  gardens  {Ficus  dastlca).  In  favorable  situations  the 
Ceara  rubber  trees  will  make  a  rapid  growth  in  Hawaii,  apparently 
thriving  from  sea  level  to  2,500  feet  elevation,  both  on  the  wet  and 
dry  sides  of  the  islands.  There  are  a  number  of  trees  of  this  variety 
growing  on  the  station  grounds  that  were  planted  in  1893.  One  of 
the  best  specimens  stands  in  a  clearing  near  the  Tantalus  road,  where 
it  received  some  spasmodic  attention.  This  tree  is  now  -iO  feet  high, 
with  a  trunk  10  inches  in  diameter.  Others  planted  at  the  same  time, 
but  totally  neglected  and  overrun  by  lantana  and  shaded  by  eucalyp- 
tus, are  only  10  to  15  feet  in  height  and  an  inch  or  two  in  diameter. 
The  Assam  rubber  is  somewhat  slower  of  growth  in  Hawaii,  but  it  is 
believed  to  be  one  of  the  most  promising  rubber  trees  for  plantation 
culture  in  such  districts  as  Hilo,  Puna,  Olaa,  and  Nahiku.  This  spe- 
cies will  withstand  low  temperatures,  that  are  extremely  detrimental 
to  Para  and  Central  American  rubl)er  trees. 

From  what  is  known  regarding  the  adaptability  of  rubber  trees  in 
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Hawaii,  it  is  believed  that  tiie  Ceara  rubber  tree  should  comprise  the 
lar*;er  proportion  of  all  now  plantations,  because  of  its  extremely 
rapid  growth  and  early  maturity.  In  laying  out  a  rubber  plantation 
comparatively  early  returns  are  desirable.  The  Ceara  trees  will  stand 
a  moderate  tapping,  when  three  years  old,  and  may  be  counted  on  to 
yield  a  considerable  return  in  five  years.  The  Assam  rubber  tree, 
while  of  much  slower  growth,  yields  much  more  abundantly  when  it 
does  finally  reach  bearing  age.  A  number  of  other  varieties  are 
believed  worthy  of  trial,  as  they  are  reported  native  of  high  eleva- 
tions Avhere  the  climatic  conditions  are  similar  to  those  of  the  Hawai- 
ian mountain  slopes.  The  conditions  in  Hawaii  are  believed  to  be 
extremely  favorable  for  the  cultivation  of  Ceara  rubber  trees,  and  one 
of  the  newly  formed  companies  has  already  planted  100,000  seeds  of 
this  species  and  expects  to  have  half  a  million  trees  growing  within 
two  years.  It  is  believed  that  with  as  much  science,  skill,  and  knowl- 
edge devoted  to  ru))ber  planting  as  is  now  given  the  sugar  industry 
there  will  be  no  question  of  ultimate  success  in  this  new  industry. 

CASSAVA. 

Considerable  attention  has  been  recently  given  throughout  tropical 
and  subtropical  regions  to  cassava  cultivation.  This  plant  is  well 
known  to  the  native  Hawaiians  as  a  food  plant,  bearing  the  name  pia, 
which  was  used  by  the  older  generation  for  the  native  arrowroot 
{Maranta  arundhiacea).  While  cassava  is  used  for  forage  and  as  a 
vegetable,  its  more  important  use  is  for  the  preparation  of  starch, 
known  commercial!}^  as  tapioca  flour.  There  is  one  small  factory  in 
operation  on  Kauai,  but  the  plant  is  not  a  modern  one  and  the  Inisiness 
is  conducted  rather  as  an  adjunct  to  cattle  feeding. 

In  Hawaii  cassava  grows  as  a  perennial,  although  commercially  it  is 
best  to  treat  the  crop  as  an  annual.  It  thrives  from  sea  level  on  the 
Kona  side  of  most  of  the  islands  up  to  3,000  feet  elevation,  except  in 
ver}^  wet  districts.  It  requires  about  the  same  soil  as  sweet  potatoes 
and  maintains  an  existence  for  a  surprisingly  long  time,  even  under 
the  most  adverse  conditions  of  neglect.  A  few  plants  are  usually  to 
be  seen  in  the  gardens  of  native  Hawaiians,  who  gi\e  them  less  care 
and  attention  than  they  bestow  upon  their  sweet-potato  crop.  If  the 
production  of  this  crop  is  undertaken  on  a  commercial  scale,  the  land 
should  be  selected  so  that  it  can  be  given  the  proper  cultivation. 
Shallow  plowing,  G  to  12  inches,  is  preferred  to  deeper  cultivation,  as 
it  tends  to  keep  the  roots  nearer  the  surface  and  facilitates  harvesting. 
After  the  land  is  thoroughly  prepared  the  seed,  which  consists  of  cut- 
tings of  the  stalk,  are  planted  in  furrows  2  to  4  feet  apart.  The  best 
results  obtained  in  Hawaii  are  from  plantings  made  from  November  to 
February.     A  field  should  be  cultivated  sufficiently  to  keep  down  the 
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weeds,  and  at  the  end  of  the  wet  .season  the  plants  will  be  high  enough 
to  care  for  themselves  in  this  respect.  No  irrigation  is  required,  but 
a  moderate  application  of  low-grade  fertilizer  is  recommended.  As 
Hawaiian  soils  are  mostl}'  lacking  in  potash,  this  element  should  be 
used  rather  freely. 

When  planted  as  directed  above,  the  roots  will  be  ready  for  harvest 
the  following  October  or  November.  The  roots  will  remain  for  a  long 
period  in  the  soil,  and  if  allowed  to  grow  for  two  years  will  greath^ 
increase  in  size  and  weight,  but  the  increase  is  at  the  expense  of  the 
starch.  The  two-year-old  roots  are  often  hard  and  fibrous,  containing 
little  starch.  Cassava  rots  quickly  after  l)eing  dug,  seldom  keeping 
for  more  than  a  week.  However,  as  long  as  the  roots  remain  in  the 
ground  they  will  not  rot  unless  the  plants  are  diseased.  Mice,  borers, 
and  field  cockroaches  attack  the  roots,  and  on  this  account  it  is  believed 
advisable  to  treat  cassava  as  an  annual.  A  yield  of  5  tons  of  cassava 
roots  per  acre  is  about  an  average,  although  yields  of  from  5  to  10 
tons  may  be  counted  on  in  good  land  with  favorable  seasons. 

It  would  seem  that  the  cultivation  of  cassava  for  starch  or  glucose 
manufacture  might  be  profitably  carried  on  in  connection  with  the 
fattening  of  cattle  and  hogs  for  market.  The  area  available  for  the 
cultivation  of  cassava  in  Hawaii  is  large,  and  it  is  a  crop  which  does 
not  require  large  investments  for  the  field  operations  of  i)lowing, 
planting,  cultivation,  and  harvesting. 

PUBLICATIONS. 

During  the  5'^ear  three  regular  bulletins  and  four  press  bulletins 
were  issued. 

Bulletin  No.  8,  Methods  of  Milking,  describes  the  Hegelund  or 
Danish  method  of  milking  and  gives  the  result  of  a  thirty  da3^s'  trial 
of  this  method  at  the  Kamehameha  Boys'  School  dairy. 

Bulletin  No.  9,  Citrus  Fruits  in  Hawaii,  gives  the  results  of  inves- 
tigations by  the  horticulturist  of  the  station  into  the  present  condition 
of  citrus-fruit  growing  and  suggests  methods  for  the  restoration  and 
development  of  this  industr3^  In  addition  to  describing  standard 
varieties  of  various  citrus  fruits  the  author  calls  attention  to  a  num- 
ber of  native  seedlings  that  are  believed  worth}'  of  more  extended 
propagation. 

Bulletin  No.  10,  In.sect  Enemies  of  Tobacco  in  Hawaii,  gives  an 
account  of  the  insect  enemies  of  tobacco  in  Hawaii  and  suggests 
methods  for  their  control. 

Press  Bulletin  No.  11,  The  Connnon  Liver  Fluke  in  Hawaii,  calls 
attention  to  the  common  occurrence  of  liver  flukes  in  cattle,  .sheep, 
and  other  domesticated  animals,  and,  after  describing  the  parasite  and 
symptoms  of  the  disease,  suggests  methods  for  its  control. 
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Press  Bulletin  No.  12,  Tobacco  in  Hawaii,  (/wos  an  account  of  experi- 
ments carried  on  })y  the  station  at  Haniakua,  Hawaii,  in  oi-owing 
tobacco.  The  experiments,  which  had  been  in  progress  for  but  a 
single  3'ear,  seemed  to  indicate  the  possibility  of  growing  cigar 
tobacco  of  good  quality  in  certain  regions  of  the  islands. 

Press  Bulletin  No.  13,  Rul)ber  in  Hawaii,  gives  compiled  informa- 
tion regarding  the  rubber-producing  trees  and  vines  of  the  world, 
describes  specimens  already  growing  in  the  islands,  and  gives  sugges- 
tions for  planting  and  cultivating  rubber  trees. 

Press  Bulletin  No.  14,  Fuller's  Rose  Beetle,  describes  one  of  the 
most  injurious  beetles  of  Hawaii,  whe;-e  it  is  known  as  the  "Maui"  or 
"Olinda  beetle."  It  feeds  on  a  wide  range  of  economic  plants,  and 
remedies  are  suggested. 

REPORT  OF  THE  CHEMIST. 

By  E.  C.  Shorey. 

The  ])eginning  of  the  fiscal  year  1905  saw  the  chemist  still  occupying 
the  small  building  serving  as  office,  li))rary.  and  laboratory.  In  the 
temporary  laboratory  fitted  up  in  this  building  the  soil  work  and 
preparation  of  fodder  samples,  noted  in  the  last  report,  was  continued. 

In  the  case  of  fodder  samples  the  method  of  preparation  was  as 
follows:  A  weighed  (luantity,  usually  500  grams,  of  the  green  fodder 
was  chopped  and  air  dried,  weighed  again,  the  loss  on  air  drying  being 
recorded.  The  whole  of  the  air-dried  sample  was  then  ground  and 
passed  through  a  0.5-millimeter  sieve,  and  a  portion  stored  in  an  air- 
tight sample  bottle.  Quite  a  number  of  samples  so  prepared  were 
_  rendered  useless  for  purposes  of  analysis  by  the  ravages  of  the  ciga- 
rette beetle  {Lasiodenna  serricorne).  In  some  cases  the  beetles  made 
their  appearance  three  weeks  after  the  samples  were  stored.  This 
preparation  of  fodder  samples  and  a  continuation  in  a  small  way  of 
the  work  on  soil  nitrogen  was  the  only  work  done  in  the  temporary 
laboratory. 

NEW  LABORATORY. 

The  new  laboratory  was  completed  in  October,  and  moving  in  and 
fitting  up  took  about  one  month.  The  water  and  gas  pipes  and  some 
shelving  not  included  in  the  contract  were  put  in  with  station  labor. 
The  main  room  of  the  laboratory  is  25  by  35  feet,  with  a  small  nitro- 
gen room  partitioned  off  from  one  corner.  Adjoining  the  main 
room  are  three  small  ones — an  office,  a  balance  room,  and  a  dark  room. 
The  main  room  is  well  supplied  with  worktables,  sinks,  and  hoods. 
There  are  sinks  and  hoods  in  the  nitrogen  room  and  a  sink  in  the  dark 
room.  The  worktables  are  well  lighted,  and  with  a  slight  increase 
in  equipment  it  would  be  possible  for  three  chemists  to  work  without 


26 

inconvenience.  The  present  gas  supplj'  is  that  furnished  Iw  the  small 
gas  machine  used  in  the  temporary  laboratory,  and  the  supply  is  so 
small  that  work  is  practically  confined  to  one  thing  at  a  time.  The 
Honolulu  Gus  Company  is  at  present  laying  mains  in  the  city,  and 
it  is  hoped  that  they  will  soon  have  a  main  near  enough  the  station 
for  gas  to  be  obtained  from  that  source. 

A  few  additions  of  standard  reference  works  were  made  to  the 
library  during  the  year.  Among  these  was  a  complete  set  of  Hoppe- 
Seyler's  Zeitschrift  fiir  physiologische  Chemie. 

LABORATORY  WORK. 

The  laboratory  work  may  be  divided  into  three  classes:  (1)  Routine 
work;  the  analysis  according  to  official  or  well-approved  methods  of 
materials,  such  as  soils,  fertilizers,  and  fodders,  to  determine  total  or 
partial  composition.  (2)  Miscellaneous  work;  the  examination  of  sam- 
ples of  a  miscellaneous  character  to  determine  composition,  value,  or 
adaptability  for  special  purposes.  This  work  for  the  most  part  is 
undertaken  at  the  request  of  individuals,  and  quite  often  the  satisfac- 
tory answer  of  such  inquiries  entails  research  work,  the  devising  of 
new  methods  of  analysis,  search  for  new  compounds,  or  the  applica- 
tion of  known  facts  in  explanation  of  new  or  little  understood  con- 
ditions. (8)  Research  work  proper.  The  work  done  in  the  new 
laboratory  from  November,  1904,  to  June  30,  1905,  may  be  noted 
under  these  three  heads,  as  follows: 

ROUTINE    WORK. 

This  was  confined  to  analysis  of  fodder  samples.  These  analyses 
were  made  by  the  official  method,  and,  in  addition  to  the  usual  analj^- 
sis,  determinations  were  made  of  albuminoid  nitrogen,  potash,  lime, 
and  phosphoric  acid.  The  object  in  making  these  analyses  was  to 
furnish  material  for  publication  on  the  composition  of  Hawaiian-grown 
fodders,  and,  in  the  meantime,  supply  data  sufficient  to  answer  some 
of  the  frequent  inquiries  which  come  to  the  station  regarding  the 
composition  of  such  material.  Sixty-three  samples  were  analyzed, 
the  moi-e  common  fodders  being  represented  by  from  two  to  six 
samples.  A  large  number,  however,  are  as  yet  represented  by  but 
one  sample  each.  As  quite  a  number  of  fodders,  especially  grasses, 
are  as  3'et  not  represented  in  this  series,  and  as  in  nearly  all  cases  the 
samples  are  too  few  to  establish  maximum,  minimum,  and  average 
composition,  it  is  the  intention  to  continue  this  work  during  the  com- 
ing year.  It  is  also  the  intention  to  complete  the  ash  analyses  of  these 
samples,  and  it  is  hoped  to  supplement  the  analysis  of  Hawaiian- 
grown  fodders  by  feeding  experiments,  in  cooperation  with  individuals 
or  institutions  having  dairy  or  othei-  stock. 
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MISCELLANEOUS   WORK. 

Fifty  samples  of  soil  have  been  turned  in  to  the  laboratory,  sent 
either  l)y  piivate  individuals  or  collected  by  members  of  the  sta- 
tion start'  in  various  parts  of  the  islands.  Fifteen  of  these  samples 
ha\  e  been  examined  and  reported  on.  In  a  number  of  cases  the 
samples  were  of  such  a  character  or  the  data  su^jplied  were  so  meager 
that  time  spent  on  tiiem  would  have  been  wasted.  In  such  cases 
fui'ther  information  and  reliable  samples  have  been  sought.  Twenty 
samples  of  those  on  liand  will  be  examined  as  rapidly  as  the  facilities 
of  the  laboratory  will  permit.  The  soils  examined  include  those 
devoted  to  tobacco,  bananas,  and  cacao  on  Hawaii  and  pineapples  on 
Oahu.  The  official  method,  digestion  with  hydrochloric  acid,  specific 
gravity  1.115,  has  been  used  throughout,  and  in  giving  advice  based 
on  these  analyses  due  regard  has  been  given  the  various  factors 
bearing  on  this  matter  noted  in  the  last  report. 

Three  samples  of  honey,  marked,  respectively,  grades  1,  2,  and  3, 
were  submitted  by  a  local  producer  with  the  statement  that  the  price 
obtained  had  not  been  as  good  as  expected,  and  asking  if  analj'sis 
would  show  any  diH^erence  in  the  samples  or  anything  to  justif}^  the 
buyer's  objection  to  the  quality.  Analysis  showed  almost  the  same 
composition,  except  in  moisture  content,  the  figures  being  as  follows: 
No.  1,  15.7l>  per  cent;  No.  '2,  17.34  per  cent;  and  No.  3,  18.70  per  cent. 
It  was  learned  after  reporting  as  above  that  the  buyer  objected  to  the 
amount  of  water  in  the  lower  grades,  and  it  was  suggested  that  this 
was  due  to  uncapped  or  partially  capped  unripe  honev  being  included 
in  those  grades. 

The  manager  of  a  local  cannery  making  guava  jelly  reported  that 
a  portion  of  the  season's  output  was  unsalable,  owing  to  the  more  or 
less  liquid  condition  of  the  article,  and  that  in  the  same  lot  some  jars 
were  of  good  quality  and  others  made  in  the  same  way  were  defective. 
Samples  were  submitted,  but  analvsis  did  not  disclose  any  reason  for 
this  behavior.  It  was  evident  that  a  remedy  for  this  trouble  could  be 
arrived  at  only  by  a  study  of  the  composition  of  guavas  at  different 
stages  of  ripeness,  as  well  as  a  study  of  the  method  of  manufacture  in 
the  cannery.     This,  so  far,  it  has  not  been  possible  to  do. 

Samples  of  wattle  bark  {Acacia  decurrens)  were  examined  for  per- 
centage of  tannin,  and  this  found  to  vary  from  29  to  35  per  cent  on 
the  weight  of  the  air-dried  bark.  These  were  samples  of  bark  har- 
vested and  shipped  from  the  station  during  the  year.  Two  samples 
of  koa  bark  {Acacia  koa)  were  also  examined  for  tannin  content  and 
found  to  contain  12.69  and  17.51  per  cent.  These  samples  were 
obtained  from  Hawaii. 

The  Hawaiian  Fiber  Company  submitted  samples  of  the  waste  wash 
water  from  the  sisal  cleaning  machine,  with  the  request  that  if  pos- 
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sible  some  use  be  found  for  this  material.  This  wash  water  is  the 
juice  of  the  sisal  leaves,  with  the  water  added  in  cleaning-  the  fiber. 
In  this  dilute  condition  the  organic  content  is  low,  the  ash  rather  high, 
and  70  per  cent  of  the  ash  lime.  From  examination  of  the  samples  it 
did  not  seem  likely  that  any  better  use  could  be  made  of  the  waste 
water  than  is  now  being  made,  viz,  returning  it  to  the  land.  The 
same  company  submitted  samples  of  sisal  waste,  i.  e.,  the  short  fil)ers 
from  the  butts  of  the  leaves,  with  a  request  that  its  value  for  paper 
making  be  determined.  Crude  paper  has  been  made  from  this  mate- 
rial, but  the  determination  of  its  value  and  the  best  method  of  treat- 
ment can  be  made  satisfactorily  only  in  a  paper  mill  or  a  laboratory 
properly  equipped  for  such  work,  which  this  laborator}'  is  not. 

Samples  of  granulated  sugar  (2),  condensed  milk  (1),  guano  (8),  and 
canned  pineapple  (1),  of  no  special  interest  except  to  those  asking  for 
the  analyses,  were  analyzed  and  reported  on. 

Miscellaneous  work  of  this  kind  of  course  calls  for  correspond- 
ence. Some  of  this  was  obviated  by  the  possibility  of  personal  inter- 
view with  inquirers.  There  has  also  been  some  correspondence 
where  no  samples  were  submitted.  With  the  idea  in  mind  that  the 
dissemination  of  knowledge  is  not  the  chief  work  of  an  experiment 
station  worker,  the  aim  has  been  to  keep  correspondence  in  as  subor- 
dinate a  position  as  was  consistent  with  the  answering  of  reasonable 
inquiries.  With  slight  encouragement  this  miscellaneous  work  and 
correspondence  would  increase  so  as  to  take  the  chemist's  whole  time. 
The  chemical  work  at  this  station  is  free  from  many  of  the  things 
which  tend  to  retard  special  work.  There  is  no  teaching,  no  fertilizer, 
feeding  stuff,  nor  food  control;  but  miscellaneous  consulting  Avork 
spread  over  the  whole  Held  of  chemistry  is  really  more  distracting  to 
one  tr3^ing  to  follow  some  special  line  than  teaching  or  routine  analy- 
ses, where  the  work  is  carried  on  along  certain  well-detined  lines. 

RESEARCH  WORK. 

The  nature  of  the  research  work  undertaken,  an  investigation  of 
the  nature  of  the  nitrogenous  compounds  in  Hawaiian  soils,  was 
briefl}^  explained  in  the  last  report. 

While  in  the  temporary  laboratorv  two  matters  supposed  to  be 
intimately  connected  with  this  subject  were  taken  up  chiefly  because 
there  were  not  at  that  time  facilities  for  other  work.  These  were  soil 
acidity  and  denitrification.  Acidity  determinations,  according  to  the 
method  proposed  by  Hopkins,  Knox,  and  Pettit,«  were  made  on  all 
the  samples  of  soil  on  hand— twenty-five.  Two  only  of  these  were 
acid  to  litmus  when  moistened  with  water,  but  all  gave  more  or  less 
acid  solutions  when  extracted  with   5  per  cent  salt  solution.      This 
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acidity,  when  calc-nlated  to  the  equivalent  amount  of  calcium  carbon- 
ate, varied  from  3(K>  to  70<)  pounds  for  1  acre  of  soil  to  the  depth  of  1 
foot.  How  far  this  method  is  applicable  to  Hawaiian  soils  is  yet  to 
be  determined,  and  efforts  are  being  made  to  do  this  by  field  tests. 
The  acidity  shown  by  this  method  evidently  does  not  interfere  to  any 
great  extent  with  nitrification,  for  the  samples  examined  contained 
nitrogen  as  nitrates  varying  from  15  to  55  parts  per  million.  In 
determining  the  nitrate  in  these  soils  the  method  used  was  to  add  500 
cubic  centimeters  of  water  to  100  grams  of  soil,  shake  8  minutes, 
let  stand  20  minutes,  filter,  and  determine  nitrates  in  100  cubic  cen- 
timeters of  the  tiltrate  by  the  phenol-sulphonic  acid  method.  It  was 
found  that  in  cases  when  the  soil  and  water  had  been  allowed  to 
stand  overnight  (14  hours)  the  nitrate  had  much  decreased,  and  in 
some  cases  disappeared  altogether.  '  This  applied  to  all  the  soils  exam- 
ined, and  occurred  whenever  the  soil  stood  for  some  hours  saturated 
with  water.     The  following  example  will  illustrate  this: 

Tarts  jior 
millidii. 

No.  1.   100  grams  of  soil,  500  cubic  centimeters  water;  shaken  8 

minutes,  let  stand  20  minutes;  nitrogen  as  nitrate 32.  5 

No.  2.   100  grams  of  soil,  500  cul)ic-  centimeters  water;  shaken  3 

minutes,  let  stand  1  hour;  nitrogen  as  nitrate 47.  5 

No.  3.  100  grams  of  soil,  500  cubic  centimeters  water,  shaken  3 

minutes,  let  stand  22  hours;  nitrogen  as  nitrate -l.  0 

No.  4.  100  grams  of  soil,  water  to  saturation  (75  cubic  centime- 
ters) added,  let  stand  22  hours;  425  cubic  centimeters 
water  added,  shaken  20  minutes;  nitrogen  as  nitrate  ...       4.  0 

With  another  sample  of  soil  from  the  same  place  the  time  factor 
was  determined  roughly  by  saturating  100  grams  with  75  cubic  centi- 
meters water  and  proceeding  as  above  in  No.  4,  varying  the  time. 
The  results  were  as  follows: 

Parts  per 
million. 

Stood  2  hours;  nitrogen  as  nitrate 40 

Stood  4  hours;  nitrogen  as  nitrate -  -  40 

Stood  6  hours;  nitrogen  as  nitrate 40 

Stood  8  hours;  nitrogen  as  nitrate 40 

Stood  10  hours;  nitrogen  as  nitrate 40 

Stood  12  hours;  nitrogen  as  nitrate 15 

Stood  13  hours;  nitrogen  as  nitrate 4 

Stood  14  hours;  nitrogen  as  nitrate 4 

Stood  15  hours;  nitrogen  as  nitrate 4 

Soil  from  another  place,  by  treatment  as  above,  gave  the  following 
figures: 

"  .  Parts  per 

million. 

Stood  1  hour;  nitrogen  as  nitrate 35 

Stood  12  hours;  nitrogen  as  nitrate 30 

Stood  16  hours;  nitrogen  as  nitrate 25 

Stood  20  hours;  nitrogen  as  nitrate H 

Stood  24  hours;  nitrogen  as  nitrate 11 
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The  influence  of  varying  amounts  of  water  is  shown  roughly  by  the 
following  ligurcs.  The  soil  treated  contained  38  parts  of  nitrogen  as 
nitrate  per  million  and  required  75  cubic  centimeters  to  saturate  it. 

Parts  per 
million. 

75  cubic  centimeters  water  added,  let  stand  24  hours,  nitrogen  as 

nitrate ^-^ 

65  cubic  centimeters  water  added,  let  stand  24  hours,  nitrogen  as 

nitrate ^-^ 

55  cubic  centimeters  water  added,  let  stand  24  liours,  nitrogen  as 

nitrate ^^-  ^ 

45  cubic  centimeters  water  added,  let  stand  24  hours,  nitrogen  as 

nitrate -^^-^ 

The  addition  of  a  small  amount  of  chloroform  to  the  soil,  or  heating 
after  saturation  with  water  to  125°  C.  for  live  minutes,  prevented 
this  change  of  nitrates  in  the  case  of  all  the  soils  examined. 

As  was  to  be  expected,  this  denitrification  took  place  equally  as 
rapidly  with  nitrates  added  as  with  that  naturally  in  the  soil.  In 
working  on  this  phase  of  the  question  larger  quantities  of  soil  were 
used,  usually  500  or  1,000  grams.  A  number  of  soils  were  studied  from 
this  standpoint,  and  in  a  number  of  different  ways,  but  the  statement 
of  one  case  will  probably  be  sufficient  at  present.  One  thousand  grams 
of  soil  containing  15  parts  of  nitrogen  as  nitrate  were  placed  in  a  glass 
percolator  of  such  size  that  the  soil  was  about  8  inches  in  depth,  and 
after  saturation  with  water  was  allowed  to  stand  2-1  hours.  Three 
hundred  cubic  centimeters  of  water  containing  1  gram  of  potassium 
nitrate  was  then  added,  the  drainage  caught,  and  the  total  nitrogen, 
nitrate,  ammonia,  and  nitrites  determined  in  aliquot  portions.  This 
was  repeated,  at  intervals  of  2-1  or  48  hours,  until  1.-12  grams  of 
nitrogen  as  potassium  nitrate  had  been  added.  The  soil  was  then 
washed  until  the  drainage  was  free  from  nitrate,  the  drainage  being 
analyzed  as  before.     The  figures  obtained  were  as  follows: 

Grams. 

Total  nitrogen  added  as  nitrate 1-42 

Total  nitrogen  recovered  in  drainage 56 

Difference •'^'^ 

The  total  nitrogen  recovered  in  the  drainage  was  distributed  as 
follows  : 

Grams. 

Recovered  as  nitrate 0.  268 

Recovered  as  ammonia 257 

Recovered  as  nitrite ^"^ 

Recovered  as  other  forms 027 

The  difference  between  the  amount  of  nitrogen  added  as  nitrate,  and 
the  total  nitrogen  recovered,  can  bo  explained  in  one  of  two  ways— 
either  0.86  gram  of  nitrogen  as  nitrate  had  been  changed  to  free  nitro- 
gen and  had  escaped,  or  it  had  been  fixed  in  the  soil  in  some  form 
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difficult!}'  soluble,  probabl}'  organic.  Opposed  to  the  first  explanation 
is  the  fact  that  at  no  time  while  the  soil  was  standing,  or  on  the  addi- 
tion of  the  nitrate  solution,  was  any  evolution  of  gas  ol)serve(],  and  as 
0.86  gram  of  moist  nitrogen  measure  792.6  cubic  centimeters  at  30°  C 
and  760  millimeters,  it  is  not  conceivable  that  even  a  small  portion  of 
this  amount  could  escape  as  gas  without  detection.  In  support  of  the 
second  explanation  is  the  nitrogen  content  of  the  soil.  The  original 
soil  contained  nitrogen  0.987  per  cent  and  moisture  16.65  per  cent, 
which  is  e(|uivalent  to  1.184  per  cent  nitrogen  in  the  moisture-free 
soil.  The  figures  obtained  from  the  wet  soil  in  the  percolator  after 
treatment  were  nitrogen  0.64  per  cent  and  moisture  49.30  per  cent, 
which  is  ecjuivalent  to  nitrogen  in  the  moisture-free  soil  1.262  per 
cent.  The  difference  obtained  from  analj^ses  of  the  soil  0.78  per  cent 
nitrogen  is  reasonabh'  near  the  difference  between  nitrogen  added  antl 
nitrogen  recovered,  viz,  0.86  gram  in  1,000  grams  of  soil  or  0.()86  per 
cent. 

There  is,  of  course,  nothing  new  in  the  recognition  of  the  phenome- 
non of  denitrification.  It  has  been  generalh'  recognized  as  taking 
place  in  soils,  especially  those  rich  in  organic  matter,  when  for  any 
reason  there  was  not  free  access  of  air,  as  in  the  presence  of  excess  of 
water.  Various  substances  such  as  fresh  manure,  straw,  etc.,  have 
been  stated  as  being  important  factors  in  the  case.  Several  investiga- 
tors have  also  pointed  out  that  in  some  cases  there  are  good  grounds 
for  the  assumption  that  in  this  change  of  nitrates  a  portion  is  stored 
in  the  soil  in  a  little  soluble,  probably  organic  form. 

Most  writers  on  the  subject  make  the  statement  that  under  ordinary 
conditions  of  cultivation  denitrification  is  not  an  important  factor  in 
the  growing  of  crops.  While  this  may  be  true,  generally,  there  are 
certain  phases  of  the  situation  in  Hawaii,  notably  climatic  conditions 
and  irrigation  practices,  which,  in  view  of  the  preliminary  work  out- 
lined above,  force  the  conclusion  that  it  is  an  important  question  here. 
In  most  localities  here  where  crops  are  grown  depending  on  the  rain- 
fall alone,  there  are  times  when  the  soil  is  practically'  saturated  wath 
water  for  weeks  at  a  time.  Where  irrigation  is  practiced,  limited  for 
the  most  part  to  cane  growing,  it  has  been  shown  by  several  workers 
here  that  the  soil  is  practically  at  or  near  the  saturation  point  through- 
out the  irrigating  season;  conditions  which,  as  shown,  l)ring  about  the 
denitrification  of  nitrate  present  or  added  to  the  soil.  It  has  for  a  long 
time  been  accepted  as  axiomatic,  especially  by  the  planters  here,  that 
heavy  rains  or  excessive  amounts  of  irrigation  water  wash  all  nitrates 
out  of  the  soil  unchanged.  This  the  work  outlined  above  has  demon- 
strated to  be  a  mistake.  For  instance,  in  the  experiment  with  1,000 
grams  of  soil  noted  above,  the  amount  of  nitrate  added  was  equivalent 
to  15  tons  of  nitrate  of  potash  per  acre,  using  the  weight  of  soil  to  the 
depth  of  8  inches  as  the  basis  of  calculation.     But  after  the  addition  of 
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this  excessive  aniotiiit  of  nitrate,  when  the  soil  was  washed  continuously 
for  about  one  month  until  no  nitrate  was  contained  in  the  drainage, 
only  18  per  cent  of  the  nitrate  added  was  recovered. 

AVhile  the  samples  of  soil  examined  in  this  work  have  not  l)oen  numer- 
ous, extreme  types  have  been  included  from  ditferent  islands,  and  the 
data  obtained  are  sufficient  to  warrant  the  assertion  that  a  widespread 
characteristic  of  Hawaiian  soils  is  that  when  they  are  at  or  near  the 
saturation  point  with  respect  to  water,  there  is  a  chang-e  of  nitrates  and 
an  apparent  fixation  of  a  portion  of  the  nitric  nitrogen  in  a  form  not 
easily  soluble. 

In  this  connection  the  question  naturall}"  arises:  If  a  portion  of  the 
nitric  nitrogen  is  fixed  in  the  soil,  in  what  form  is  it;  and  is  it,  or  does 
it  become,  available  for  plant  growth?  A  study  of  this  question  and 
a  further  study  of  the  factors  influencing  the  change  will  be  carried  on 
during  the  coming  year. 

On  the  completion  of  the  new  laboratory  work  was  resumed  on  the 
study  of  the  constitution  of  the  nitrogenous  compounds  in  Hawaiian 
soils.  The  considerations  which  led  to  taking  up  this  work  have  been 
stated  in  the  last  report.  It  was  decided  to  work  on  a  soil  or  soils, 
fairlv  high  in  nitrogen,  for  the  obvious  reason  that  smaller  quantities 
of  soil  would  have  to  be  handled  to  obtain  amounts  of  nitrogenous 
bodies  sufficient  for  identification;  and  also  for  the  reason  that  the 
majority  of  soils,  especially  on  Hawaii,  suitable  or  available  for  crops 
other  than  cane  are  of  this  nature. 

The  work  done  has,  for  the  most  part,  been  on  soil  from  one  locality, 
viz,  Pohakea,  Hawaii,  where  this  station  is  experimenting  with  tobacco. 
Along  certain  lines  the  work  has  been  carried  on  with  other  soils,, but 
the  data  from  these  is  as  yet  fragmentary,  and  the  results  given  below 
apply  to  the  single  soil  mentioned  above.  Mechanical  and  partial 
chemical  analyses  of  this  soil  have  been  published  in  Press  Bulletin 
No.  12  of  this  station  and  are  as  follows: 

Anali/sis  of  Pohakea  xoil. 


Mechanical  analysis,  soil  dried  at  100°  C. 


Combined  -water  and  organic 

Fine  gravel  1-2  mm 

Coarse  sand  1-0.5  mm 

Medium  sand  0.5-0.25  mm  . . . 

Fine  sand  0.2.5-0.1  mm 

Verv  tine  .«and  0.1-0. 05min. . . 

Silt  0.05-0.0005  mm 

Clav  O.OO.T-0.0001  mm 


35. 935 
16.  .511 
11.337 
G.716 
14.002 
8.339 
5. 848 
.940 


Chemical  analy.sis. 


Water 

Organic  and  combined  water 
Insoluble 

^V-*y'  iron  and  alumina 

Cab  lime 

MgO  magnesia 

SO.'i  sulphuric  acid 

PjOj  phosphoric  acid 

KoO  potash 

Nitrogen  total 

Humus  total 

Humic  nitrogen 

Nitrogen  in  humus 


540 
360 
320 


TOO 
631 
343 
703 
077 
728 
470 
560 
490 
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The  chemical  analysis  was  made  by  the  official  method  on  soil  which 
had  passed  a  0.r)-millimeter  sieve. 

The  work  outlined  below,  however,  was  all  done  with  soil  which 
had  passed  a  1-millimeter  sieve,  the  nitrogen  content  of  which  was 
hig-her,  viz,  0.868  per  cent.  Nitrogen  determinations  were  made  by 
the  Gunning  method,  without  moditication  to  include  nitrates,  and 
it  is  assumed  that  the  small  amount  of  nitrate  present,  15  to  20  parts 
per  million,  does  not  enter  as  a  factor  at  all.  Throughout,  percent- 
age of  nitrogen  is  calculated  on  the  basis  of  air-dried  soil,  e.  g.,  in 
the  first  example  given  below,  total  nitrogen  in  drainage  0.005  per 
cent  means  0.005  gram  of  nitrogen  from  KMi  grams  of  soil. 

Despite  the  relativel}' large  amount  of  nitrogen  present,  its  extremely 
insoluble  condition  is  shown  by  the  following  figures: 

1.  1,000  grams  of  soil  placed  in  a  glass  percolator;  washed  with  6,000  cubic;  centi- 
meters water  in  portions  of  200  cubic  centimeters.  Total  nitrogen  in  drainage,  0.005 
per  cent. 

2.  10  grams  of  soil  l)oiled  with  100  cubic  centimeters  water  1  hour,  filtered  and 
washed  to  500  cubic  centimeters.     Total  nitrogen  in  filtrate,  0.022  per  cent. 

3.  10  grams  of  soil  treated  in  the  cold  with  100  cubic  centimeters  of  12  per  cent 
hydrochloric  acid,  for  1  hour,  filtered  and  washed  with  200  cubic  centimeters  acid, 
and  then  with  water  to  500  cubic  centimeters.  Total  nitrogen  in  filtrate,  0.002  per 
cent. 

4.  The  residue  from  the  treatment  above  was  heated  for  1  hour  with  100  cubic 
centimeters  water  at  125°  C. ;  filtered  and  washed  to  500  (!ubic  centimeters.  Total 
nitrogen  in  filtrate,  0.042  per  cent. 

5.  10  grams  of  soil  shaken  for  2  hours  with  100  cubic  centimeters  95  per  cent 
alcohol,  washed  with  200  cubic  centimeters  alcohol.     Total  nitrogen  in  filtrate,  none. 

6.  10  grams  of  soil  shaken  for  2  hours  with  100  culiic  centimeters  10  per  cent  salt 
solution,  filtered,  and  washed  free  of  chlorids.  Total  nitrogen  in  filtrate,  0.006  per 
cent. 

7.  10  grams  of  soil  heated  for  3  hours  with  100  cubic  centimeters  water  at  125° 
C,  filtered,  and  washed  to  500  cubic  centimeters.  Total  nitrogen  in  filtrate,  0.050 
per  cent. 

Hot  acids  and  alkalis  had  a  pronounced  solvent  action,  as  shown  by 
the  following  figures: 

1.  10  grams  of  soil  boiled  for  7  hours  under  a  reflux  condenser  with  100  cubic 
centimeters  of  12  per  cent  hydrochloric  acid,  filtered,  and  washed  free  from  acid. 
Total  nitrogen  in  filtrate,  0.623  per  cent. 

2.  The  insoluble  portion  from  the  above  treatment  was  digested  (boiled)  for  5 
hours  with  100  cubic  centimeters  of  12  per  cent  sulphuric  acid,  filtered,  and  washed 
free  from  acid.  Total  nitrogen  in  filtrate,  0.112  per  cent,  leaving  0.133  per  cent  insol- 
uble after  two  digestions  with  acid. 

3.  5  grams  of  soil  were  digested  wath  1 00  cubic  centimeters  of  water  and  10  cubic 
centimeters  saturated  solution  cf  caustic  potash  for  1  hour,  filtered  and  washed. 
Total  nitrogen  in  filtrate,  0.728  per  cent.  . 

After  these  preliminary  tests  of  solubility  and  behavior  with  reagents 
the  following  somewhat  hit  or  miss  experiments  were  made  with  the 
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hope  of  having  some  light  thrown  on  probable  constitution  of  the  nitrog- 
enous bodies  present: 

1.  10  grams  of  soil  were  digested  with  100  cubic  centimeters  of  acid  pepsin  for  12 
hours  at  40°  C,  tillered  and  washed.     Total  nitrogen  dissolved,  0.076  percent. 

2.  5  grams  of  soil  treated  with  cupric  hydrate  according  to  the  official  method  for 
albuminoid  nitrogen  gave  total  nitrogen  insoluble  0.851,  or  0.011  per  cent  soluble. 

3.  10  grams  of  soil  boiled  for  30  minutes  with  2  grams  of  permanganate  of  potash 
and  125  cubic  centimeters  water;  filtered  and  washed.  Total  nitrogen  insoluble, 
0.352  per  cent,  or  0.516  per  cent  soluble  in  neutral  permanganate. 

About  the  only  positive  information  obtained  from  the  above  was 
the  fact  that  a  portion  of  the  insoluble  nitrogen  could  be  oxidized  to  a 
soluble  form  by  neutral  permanganate.  By  repeating  the  digestion 
with  an  excess  of  permanganate  the  amount  remaining  insoluble  was 
0.22J>,  or  0.539  per  cent  soluble. 

By  the  combined  action  of  permanganate  and  alkali  a  considerable 
portion  of  the  nitrogen  was  set  free  as  ammonia,  e.  g.,  5  grams  of  soil 
on  distillation  with  1.0  grams  permanganate,  1.5  grams  caustic  soda  and 
100  cubic  centimeters  water,  gave  nitrogen  as  ammonia  0.162  per  cent, 
and  on  repeating  the  distillation  as  above  with  10  grams  permanganate, 
the  nitrogen  set  free  as  ammonia  was  0.308  per  cent. 

That  in  the  lirst  case  above  the  nitrogen  set  free  as  ammonia,  viz, 
0.162  per  cent,  was  due  chiefly  to  the  action  of  the  alkali  was  shown  as 
follows:  5  grams  of  soil  on  distillation  with  1.5  grams  caustic  soda  and 
100  cubic  centimeters  water  gave  nitrogen  set  free  as  ammonia  0.151 
per  cent. 

The  amount  of  nitrogen  present  in  the  soil  as  ammonia  determined 
by  distillation  with  excess  of  magnesia  was  found  to  be  0.007  per  cent. 
By  using  excess  of  milk  of  lime  instead  of  magnesia  distilling  in  a 
current  of  steam  gave  nitrogen  as  ammonia  0.035  per  cent  and  distilla- 
tion by  direct  heat  0.053  per  cent. 

The  ready  solubility  of  portion  of  the  nitrogen  in  boiling  acids 
seemed  to  promise  some  information,  and  solutions  so  obtained  were 
treated  by  the  method  proposed  by  Osborne  and  Harris. «  By  this 
method,  which  in  its  turn  is  a  modification  of  a  method  proposed  by 
Hausmann,*  the  decomposition  products  which  result  from  boiling 
protein  bodies  with  acids  are  classified.  The  method,  briefly,  is  free- 
ing the  solution  from  excess  of  acid  by  evaporation;  determination 
of  the  nitrogen  present  as  ammonia  by  distillation  with  magnesia; 
filtering  from  the  magnesia  precipitate;  determination  of  the  nitro- 
gen in  the  magnesia  precipitate,  the  basic  nitrogen  in  the  filtrate  by  pre- 
cipitation with  phosphotungstic  acid,  and  the  nonbasic  nitrogen  by 
difference. 


«  Jour.  Amer.  Chem.  Soc,  22  (1905),  p.  323. 
ftZtschr.  Physiol.  Chem.,  27,  p.  92. 
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In  tho  upi^licatlon  of  this  method  to  soils  12  \)vy  cont  acid  was  used 
instead  of  2U  per  cent,  as  used  l>y  Osljorne  and  Harris. 

As  stated  above,  boiling  10  grams  of  soil  with  1()0  cubic  centimeters 
of  12  per  cent  hydrochloric  acid  for  seven  hours  gave  0.()23  per  cent 
nitrogen  in  solution;  and  treatment  of  the  insoluble  residue  for  five 
hours  with  100  cul)ic  centimeters  12  per  cent  sulphuric  acid  gave  further 
soluble  nitrogen  0. 1 1 2  per  cent.  Tivatmentof  the  solutions  so  obtained 
by  the  method  stated  gave  the  following  figures: 

ForiiDi  of  nitrogai  in  acid  extraclx. 

Hydrochloric- lU'iil  solution:  Percent. 

Nitrogen  as  ammonia 0.  119 

Nitrogen  in  magnesia  precipitate -!^0 

Basic  nitrogen t'^0 

Nonbasic  nitrogen 084 

Total  nitrogen  in  solution tJ-S 

Suiiilmrie  acid  solution: 

Nitrogen  as  ammonia None. 

Nitrogen  in  magnesia  precipitate 105 

Basic  nitrogen OOo 

Nonbasic  nitrogen 002 

Total  nitrogen  in  solution 112 

In  comparing  these  tigures  with  those  obtained  by  Osborne  and 
Harris  working  on  pure  protein  bodies,  the  most  striking  point  is  the 
large  amount  of  nitrogen  contained  in  the  magnesia  precipitate.  In 
the  case  of  protein  bodies  it  does  not  exceed  4  per  cent  of  the  total 
nitrogen  and  in  most  cases  is  very  nmch  less;  but  in  the  soil  solutions 
it  amounts  to  45.2  per  cent  of  the  total  in  the  hydrochloric  acid  solu- 
tion and  93.7  per  cent  of  total  in  sulphuric  acid  solution.  Taking 
both  solutions,  we  have  total  nitrogen  in  solution  0.  735  per  cent; 
nitrogen  in  magnesia  precipitate  0.  385  per  cent,  or  52.3  per  cent  of 
total. 

This  method  has  been  applied  to  a  number  of  soils  with  the  same 
general  result.  It  has  also  been  found  that  increasing  the  time  of 
boiling  above  two  hours  gave  but  slight  increase  in  the  amount  of 
nitrogen  dissolved.  For  example,  in  one  case  the  difi'erence  between 
two  hours  and  fourteen  hours  was  0.080  per  cent,  and  the  amount  of 
nitrogen  in  the  magnesia  precipitate  was  in  each  case  practically  the 
same. 

It  seems  a  legitimate  conclusion  from  this  work  that  in  the  soil 
nitrogen  which  is  soluble  in  boiling  acids  a  portion,  approximately  50 
per  cent,  is  in  a  form  unlike,  for  the  most  part,  the  products  of  decom- 
position of  protein  bodies  with  acids. 

Practically  the  same  result  has  been  obtained  by  using  barium 
hydrate  instead  of  magnesia.     In  a  method  proposed  by  Kossel  and 
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Kutschpr«  for  the  separation  of  certain  bodies  resulting  from  the 
decomposition  of  protein  with  acids  barium  hydrate  is  used  in  this 
way.  The  amounts  of  nitrogen  in  the  barium  precipitate  hy  this 
method  when  working  on  protein  })odies  is  small,  and  the  authors 
speak  of  it  as  hunuis  nitrogen.  Considering  the  small  amounts  involved 
and  the  fact  that  the  method  was  applied  in  the  study  of  other  bodies, 
the  autiiors  are  proba])ly  justified  in  using  this  vague  term.  In  the 
case  of  a  soil  solution,  however,  containing  5(J  per  cent  of  so-called 
humus  nitrogen,  such  designation  is  very  unsatisfactory  since  it  con- 
veys little  or  no  information  as  to  the  nature  of  the  body  or  bodies  so 
named. 

Along  this  line,  then,  a  study  of  the  nature  of  the  nitrogen  com- 
pound or  compounds  contained  in  the  magnesia  precipitate  from  acid 
solutions  is  the  present  stage  of  the  work. 

Approaching  the  nitrogen  problem  from  another  standpoint,  some 
work  has  been  done  which  may  be  outlined  as  follows: 

All  Hawaiian  soils  rich  in  nitrogen  which  have  so  far  been  examined 
give  on  dry  distillation  an  alkaline  distillate  containing  ammonia.  In 
many  cases  the  smell  of  ammonia  on  simple  ignition  in  an  open 
crucible  is  very  pronounced. 

The  alkalinity  of  this  distillate  has  been  determined  in  a  number  of 
cases.  The  distillation  was  carried  on  first  at  a  gentle  heat  and  finally 
raised  to  a  red  heat,  the  distillate  being  collected  in  a  known  volume 
of  standard  acid.  In  the  case  of  the  Pohakea  soil,  assuming  the  alka- 
linity to  be  due  to  ammonia,  it  was  found  to  be  equivalent  to  0.168 
per  cent  nitrogen.  The  total  nitrogen  in  the  distillate  was  0.145 
per  cent.  It  is  interesting  at  this  point  to  compare  the  ammonia 
actually  in  the  soil  as  found  by  distillation  with  magnesia,  0.007  per 
cent,  and  also  the  ammonia  derived  from  the  acid  solution,  0.119  per 
cent. 

In  addition  to  ammonia  this  distillate  contains  pyridin  and  some  of 
its  homologues  not  yet  identified.  The  proportion  of  the  alkalinity 
due  to  ammonia  and  that  due  to  the  pyridins  has  of  course  not  yet 
been  determined. 

Generally  speaking,  pyridin  is  formed  on  the  dry  distillation  of 
nitrogenous  carbon  compounds  and  as  derived  in  this  way  is  found  in 
coal  tar,  tar  from  shales,  peat,  and  in  bone  oil.  Richter^^  says:  "Its 
presence  in  bone  oil  is  due  to  the  reciprocal  action  of  fats  and 
substances  containing  ammonia  (albumins),  the  acrolein  arising  from 
the  first  probably  condensing  with  the  ammonia  to  form  pyridins. 
Bone  glue  free  from  fats  does  not  yield  pyridin  bases,  but  mainly 
pyrrols." 

«Ztschr.  Physiol.  Chem.,  30  (1900),  p.  166. 
b  Organic  Chemistry,  vol.  11,  p.  528. 
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As  the  fat  in  this  soil  was  found  to  be  only  0.005  per  cent,  it  does 
not  seem  likely  that  tho  pyridin  forniod  was  duo  to  the  formation  of 
the  pyridin  ring  hy  condensation,  but  rather  that  it  exists  already  in 
some  form  in  the  soil. 

Having  in  mind  the  light  which  has  been  thrown  on  the  constitution 
of  complex  pyridin  compounds  b^-  oxidation  processes,  oxidation  of 
the  soil  by  neutral  and  alkaline  permanganate  has  been  tried,  and,  while 
no  very  definite  results  have  been  obtained,  enough  has  been  accom- 
plished to  warrant  contiiming  the  work  along  this  line.  The  action 
of  alkaline  permanganate  on  these  soils  is  very  energetic,  and  large 
containers  are  necessary  to  operate  on  quite  small  quantities  of  soil 
without  loss. 

The  operation  as  carried  on,  without  detailing  unimportant  varia- 
tions, has  been  as  follows:  Permanganate,  in  small  quantities  at  a 
time,  was  added  to  the  soil  suspended  in  water  or  alkaline  solution, 
gentle  heat  being  applied.  When  the  addition  of  permanganate  pro- 
duced no  further  action,  the  manganese  dioxid  was  filtered  off,  the 
filtrate  neutralized  with  nitric  acid,  filtered,  and  the  filtrate  treated  in 
various  ways  to  recover  oxidation  products.  This  solution  gives  pre- 
cipitates with  lead,  mercury,  and  silver  salts,  with  cupric  acetate  in 
the  cold  and  a  further  precipitate  on  heating.  When  the  perman- 
ganate had  been  strongly  alkaline  there  was  obtained  b}'^  decomposi- 
tion of  these  precipitates  with  h^^drogen  sulphid  a  residue  mostly 
crystalline,  consisting  for  the  most  part  of  oxalic  acid.  By  fractional 
crystallization  and  treatment  with  different  solvents  there  has  been 
obtained  from  this  residue  small  quantities  of  a  crystalline  body  giv- 
ing pyridin  on  ignition  with  lime  and  the  red  color  with  ferrous 
sulphate  characteristic  of  several  of  the  pyridin  carboxjdic  acids. 
The  production  of  a  relatively  large  amount  of  oxalic  acid  by  the  oxi- 
dation of  the  carbonaceous  matter  in  the  soil  by  the  action  of  the  per- 
manganate is  a  serious  obstacle  in  working  along  this  line. 

When  the  oxidation  is  carried  on  with  neutral  permanganate,  or 
when  the  process  in  alkaline  solution  is  not  carried  to  completion,  there 
was  obtained  by  the  same  procedure  a  dark  red  or  brown,  apparently 
amorphous  bod}^  which  gave  p3a-idin  on  ignition  with  lime.  This, 
apparently,  is  the  body  from  which  on  further  oxidation  the  pyridin 
carboxylic  acid  is  formed. 

At  this  stage  this  line  of  the  w^ork  stands  at  present. 

FUTURE  WORK. 

Throughout  the  foregoing  report  enough  worK  has  been  outlined 
for  some  time  to  come.  The  fodder  analyses  and  research  work  will 
be  carried  on  along  the  lines  indicated. 

Miscellaneous  work  will  probably  continue  to  come  in,  but  the  only 
thing  of  this  nature  in  view  at  present  is  the  determination  of  the  value 
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of  ))ananas  and  pineapple  waste  for  the  production  of  alcohol.  Banana 
growers,  especialh'  on  Hawaii,  have  had  difficulty  in  securing-  proper 
transportation  for  their  bananas,  and  at  all  times  have  some  small  or 
inferior  bunches  which  are  not  salable.  It  has  been  thought  that  it 
might  be  profitable  to  utilize  such  inferior  fruit,  or  fruit  which  could 
not  be  shipped,  in  the  manufacture  of  alcohol. 

In  the  canning  of  pineapples  there  is  a  large  amount  of  waste,  peel- 
ings and  cores  amounting  to  aliout  lO  per  cent  of  the  weight  of  the 
fruit.  At  present  no  use  is  made  of  this  waste,  and  it  seems  too  large 
in  amount  not  to  be  of  some  value. 

REPOET  OF  THE  ENTOMOLOGIST. 

By  I».  L.  VAX  Dine. 

INTRODUCTION. 

Necessary  additions  have  l)een  made  during  the  year  to  the  office 
furniture  and  laboratory  equipment.  The  records  of  the  office  are 
kept  on  card  indexes,  according  to  modern  systems  on  the  mainland, 
but  modified  to  meet  the  requirements  of  one  working  without  clerical 
or  other  assistance.  Many  additions  have  been  made  to  the  entomo- 
logical library,  a  catalogue  of  which  has  been  prepared.  The  corres- 
pondence continues  to  occupy  a  considerable  portion  of  the  time  of 
the  entomologist,  but  much  time  is  being  saved  by  his  being  able  to 
place  some  of  the  information  requested  into  the  hands  of  the  cor- 
respondents through  the  various  entomological  publications  of  the 
station. 

Acknowledgment  is  made  for  many  courtesies  from  other  workers, 
and  especially  for  the  direct  assistance  given  in  the  determination  of 
specimens  and  for  other  information  by  Dr.  L.  ().  Howard  and  other 
experts  of  the  Bureau  of  Entomology  of  the  U.  S.  Department  of 
Agriculture. 

ENTOMOLOGICAL,  ORGANIZATIONS  IN  HAWAII. 

The  past  year  has  been  an  important  one  in  the  history  of  the  eco- 
nomic entomology  of  the  Hawaiian  Islands.  During  this  interval  the 
Territorial  government  has  organized  and  equipped  a  division  of  ento- 
mology, under  the  newly  formed  board  of  commissioners  of  agricul- 
ture and  forestry,  for  quarantine  and  inspection  and  the  introduction 
of  the  parasitic  and  predaceous  enemies  of  insect  pests.  This  depart- 
ment of  the  Territorial  board  supplants  the  office  of  the  Territorial 
entomologist  created  by  the  provisional  government  of  the  Hawaiian 
Islands  under  the  commissioner  of  agriculture  and  forestry  in  1893, 
to  which  office  ]\Ir.  Albert  Koel)ele  was  appointed.  On  May  18, 
1903,  immediately  after  the  formation  of  the  newl}-  appointed  board 
of    commissioners,    Mr.    Koebele    was    made   superintendent   of   the 
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division  of  ontomoloo-y,  with  Mr.  R.  C.  I^.  Perkins  as  assistant 
siipcrintoiuUMit  and  Mossrs.  G.  W.  Kirkahly  and  F.  W.  Terry  as 
assistants. 

DurinLi"  the  suninier  of  1004  tin*  Hawaiian  Suf,nir  Planters'  Associa- 
tion organized  on  a  still  moi"e  elaborate  scale  a  division  of  entomology 
in  their  experiment  station,  Mr.  R.  C.  L.  Perkins  resigning  from  the 
Territorial  de})artment  to  become  director  of  the  division  of  entomology 
in  the  Sugar  Planters'  station,  with  Messrs.  Kirkaldy  and  Terry  as 
assistants.  Mr.  Koebele,  becau.se  of  his  special  duties  in  the  collec- 
tion and  introduction  of  the  parasitic  and  predaceous  enemies  of  inju- 
lious  ii)s(H-ts  from  abroad,  also  resigned  as  superintendent  of  the  Ter- 
ritorial division  of  entomology.  The  board  of  commissioners  of 
agriculture  and  forestry  appointed  Mr.  Alexander  Craw.  form(>rly 
deputy  commissioner  of  horticulture  of  California  and  State  quaran- 
tine otiicer,  as  superintendent  of  entomolog}',  with  Mr.  Koebele  as 
consulting  entomologist.  Messrs.  Koebele  and  Craw,  are  also  con- 
sulting entomologists  of  the  Sugar  Planters'  experiment  station.  The 
Sugar  Planters'  Association  further  appointed  Mr.  Otto  H.  Swezey- 
as  assistant  entomologist.  The  board  of  conunissioners  of  agriculture 
and  forcstr}',  to  complete  their  stati',  appointed  Mr.  Jacob  Kotinsky 
as  assistant  entomologist,  Mr.  C.  J.  Austin,  inspector's  assistant,  and 
the  following  ''honorary  entomological  inspectors"  for  the  principal 
ports  of  the  islands  outside  of  Honolulu:  Mr.  E.  A.  Frasier,  Mahu- 
kona,  island  of  Hawaii;  Mr.  »].  Castle  Ridgeway,  Hilo,  island  of 
Hawaii;  Mr.  AV.  O.  Aiken,  Kahului.  island  of  Maui;  and  Mr.  W.  D. 
McBryde,  Koloa,  island  of  Kauai. 

The  present  official  entomological  organizations  in  Hawaii  in  the 
order  of  their  creation  are: 

Department  of  Entomology,  Hawaii  Agricultural  Experiment  Sta- 
tion, under  the  supervision  of  the  Office  of  Experiment  Stations,  U.  S. 
Department  of  Agriculture,  Honolulu,  Hawaii. 

Organized  July  1,  1902.  Lines  of  work:  Collection  and  study  of 
the  insect  pests  of  Hawaii  in  their  relation  to  the  agricultural  develop- 
ment of  the  Territory  and  the  publication  of  information  on  the  life 
history,  development,  habits,  and  injury,  with  the  known  cultural, 
natural,  and  active  remedies  applicable  for  their  control. 

Staff:  D.  L.  Van  Dine,  entomologist. 

Division  of  Entomolog}^  Board  of  Commissioners  of  Agriculture 
and  Forestry  of  the  Territorj^  of  Hawaii,  Honolulu,  Hawaii. 

Organized  May  18,  1903.  Lines  of  work:  "All  matters  relating  to 
the  exclusion  or  eradication  of  insects,  scales,  blights,  and  diseases 
injurious,  or  liable  to  become  injurious,  to  trees,  plants,  or  other  veg- 
etation of  value,  and  relating  to  the  quarantine,  inspection,  disinfec- 
tion, exclusion  or  destruction  of  any  plant,  article,  or  substance  in- 
jurious, or  liable  to  become  injurious,  to  trees,  plants,  or  other  vegeta- 
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tion  of  value  mentioned  in  or  comino-  within  the  scope  of  this  act,  and 
of  such  other  matters  as  the  board  may  from  time  to  time  direct." 
Staff:  Alexander  Craw,  superintendent  and  inspector. 
A.  Koebele,  consulting  entomologist. 
Jacob  Kotinsky,  assistant  entomologist. 
C.  J.  Austin,  inspector's  assistant. 
Division  of  Entomology,  Experiment  Station  of  the  Hawaiian  Sugar 
Planters'  Association,  Honolulu,  Hawaii. 

Organized  August,  1904.     Lines  of  work:  Study  of  the  insect  pests 
of  sugar  cane,  and  the  collection,  introduction,  and  distribution  of  the 
parasitic  and  predaceous  enemies  of  the  insect  pests  of  sugar  cane. 
Staff:   R.  C.  L.  Perkins,  director. 

A.  Koebele,  consulting  entomologist. 
Alexander  Craw,  consulting  entomologist. 
G.  W.  Kirkaldy,  assistant  entomologist. 
F.  W.  Terry,  assistant  entomologist. 
Otto  H.  Swezey,  assistant  entomologist. 

BEE  KEEPING. 

The  bee  keeping  industry  in  the  Hawaiian  Islands  represents  an 
investment  of  approximately  $150,000.  With  the  exception  of  a  few 
Japanese  who  are  engaged  in  the  work  individually  on  a  small  scale 
and  certain  others  who  produce  comb  honey  for  local  consumption, 
the  industry  is  in  the  hands  of  three  corporations,  one  of  which  equals 
in  production  the  combined  product  of  the  other  two.  It  is  apparent 
that  with  the  completion  of  the  plans  of  expansion  now  under  way  by 
these  corporations  the  next  year  or  so  will  see  the  various  honey 
producing  localities  of  the  islands  well  covered  and  the  limit  of  pro- 
duction attained.  (PI.  II,  figs.  1  and  2.)  This  is  of  course  on  the  pres- 
ent basis  of  production.  The  entomologist  believes  that  the  local 
consumption  of  this  product  could  be  greatly  increased  and  in  the  local 
market  a  small  producer  could  easily  compete  with  a  large  corpora- 
tion where  the  freight  rates  and  amount  produced  would  not  permit 
competition  in  the  markets  of  the  mainland  or  Europe.  Again,  many 
small  producers  could  organize  an  association  and  grade  and  market 
their  honey  in  bulk  with  equal  advantage  in  comparison  to  large  ship- 
ments of  a  single  concern.  Although  under  corporation  management 
the  honey  industry  will  in  the  near  future  reach  its  limit,  there  is  still 
room  under  proper  management  for  small  producers,  depending  only 
in  part  on  honey  for  their  income  and  perhaps  doing  a  large  share 
of  the  manipulation  of  the  apiary  at  odd  hours  of  their  time,  to  enter 
the  field  and  obtain  a  fair  return  for  their  labor.  As  with  silk  culture, 
bee  keeping  could  be  carried  on  in  certain  localities  as  a  side  issue 
and,  by  organizing  the  marketing,  prove  a  source  of  income. 


U.  S.  Dept.  of  Agr.,  Bui.  170,  Office  of  Expt,  btatmns^ 
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PARTIAT-   OST    OF    HONEY- PRODUCINC;    PLANTS   OF    HAAVATI. 

Ali^'croba,  native  '""keawe,"  Prosoplx  jullj1i>ra.  This  tree  i.s  the 
most  abundant  and  principal  bee  plant  of  the  islands,  and  the  principal 
apiaries  are  situated  aloncr  the  coast  of  the  various  islands  in  the 
shelter  of  the  algeroba  forests. 

Various  species  of  Acacia — wattle,  koa,  etc. 

Sisal  {Ayare  si.salana). 

Alligator  pear  {Per'sea  gratissinia). 

Banana  {Jfi/sd  spp.). 

Various  species  of  Eucalyptus. 

Guava  {Psidium  spp.). 

Lantana. 

Various  species  of  Citrus — orange,  lemon,  lime,  etc. 

Loquat  {Enohotryajaponiea). 

Various  species  of  cucurbits. 

Rose  apple  {Engeniajamhos). 

Sugar  cane  {Saccharuni  officinai'um). 

Tamarind  {Tamarindus  indicd). 

Tobacco  {Nicotimui  tahacnm). 

Oatalpa  sj^eclosa^  a  good  hone\'  tree  introduced  some  three  years  ago 
by  Mr.  Jared  G.  Smith,  special  agent  in  charge  of  this  station. 

Ilima  (Stda  c(yrdlf(>li(i). 

Palms. 

This  station  has  successfully  introduced  the  Italian  bee  into  the 
Philippines  during  the  past  3'ear  and  will  undertake  to  import  certain 
bees  into  these  islands  during  1906. 

SILK  CULTURE. 

The  production  of  raw  silk  is  essentialh^  a  '"home"  occupation — a 
work  for  women  and  children,  and  men  at  idle  seasons  of  the  year. 
The  labor  requires  a  certain  amount  of  training,  but  only  such  as  is 
easily  acquired  by  a  season's  work  or  so.  It  would  seem  that  this 
industry  is  w^ell  suited  to  the  conditions  in  these  islands.  The  climate 
in  some  localities  is  even  and  cool,  the  mulberry  thrives  over  the 
entire  group  of  islands,  and  in  the  large  families  of  Japanese  and  Por- 
tuguese we  have  people  who  could  increase  the  income  of  the  family 
and  at  the  same  time  add  to  the  revenue  of  the  country.  The  cultiva- 
tion of  silkworms  by  the  families  of  plantation  laborers  on  lands  above 
the  cane  would  lead  to  more  stable  la]>or  conditions  and  attach  the 
laborers  more  closel}"  to  the  countr}^  It  is  an  industry  likewise  that 
might  well  be  considered  in  conjunction  with  coffee  growing.  It  will 
evidently  be  most  desirable  to  import  the  eggs  from  California,  and 
the  work,  if  undertaken,  should  be  so  organized  in  the  various  com- 
munities that  some  one  person  is  responsible  for  the  introduction  of 
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the  egg's  in  cold  storage  and  their  artitieial  incubation,  since  the  warmer 
temperature  of  these  islands  will  not  permit  normal  hatchings  under 
natural  conditions. 

Two  breeding  experiments  have  been  conducted  at  the  station,  one 
under  natural  conditions  and  the  other  with  eggs  imported  in  cold 
storage  and  kept  on  ice  until  ready  for  hatching.  The  results  of 
these  experiments  are  given  in  the  following  tables  and  illustrate  in 
the  first  instance  the  variability  of  hatching  and  development  under 
natural  conditions  and  in  the  second  experiment  more  encouraging 
results  under  artificial  conditions. 

The  introduction  of  the  eggs  and  their  hatching  by  some  one  person 
understanding  their  proper  manipulation  and  having  the  distribution 
of  the  worms  to  the  individual  growers  would  prevent  a  repetition  of 
the  failure  several  persons  have  met  with  who  have  sought  to  estab- 
lish the  industry  in  Hawaii.  After  further  work  a  more  careful  and 
detailed  consideration  of  the  question  will  be  published  by  this  station. 

In  the  first  table  the  silkworm  eggs  were  received  by  mail  from 
Tokyo,  Japan,  whence  they  were  forwarded  December  12,  1904.  In 
the  second  table  the  eggs  were  forwarded  from  Washington,  D.  C, 
in  cold  storage  March  6,  1905,  and  removed  from  the  ice  April  1, 1905. 

Variable  hatching  and  development  of  ailkworm  eggs  shipped  tinder  normal  conditions. 


Date  of  hatching. 

Molting  periods-. 

Begin- 
ning of 
.spinning. 

Total 

life 

period. 

First. 

Second. 

Third. 

Fourth. 

Jan. 1            .                    

Jan.     7 
Jan.    14 
Jan.   18 
....do... 

Jan.     8 
Jan.   20 
Jan.   23 
Jan.    26 
Jan.   27 
Jan.   31 

Jan.   26 
Jan.   27 
Jan.   31 
Feb.     3 
Feb.     7 
Feb.     9 

Feb.     2 
Feb.     3 
Feb.     7 
Feb.   10 
Feb.   13 
Feb.   16 

Feb.   12 
Feb.   13 
Feb.  16 
Feb.   19 
Feb.   22 
Feb.   25 

Days. 
42 

Jan.  2  5              

39 

Jan.  6-9 

38 

Jan  10-12                               

38 

Jan   13-16                        

Jan.   20 
Jan.   24 

37 

Jan.  17-20 

36 

On  January  23  the  eggs  were  hatching  very  slowly,  and  full}^  one- 
third  were  thrown  awa3\  The  mean  maximum  temperature  from 
January  1  to  February  25  was  78.9°  and  the  minimum  62. Y°  F.  The 
sk}"  was  almost  uniformly  clear  during  the  whole  time. 

Uniform  hatching  and  development  of  silkivorm  eggs  shipped  in  cold  storage. 


Date  of  hatehinj; 


Apr.  2 
.\  pr.  3 
A  [jr.  4 


Molting  periods. 

Begin- 
ning of 
.spinning. 

Total 

life 

period. 

First. 

Second. 

Third. 

Fourth. 

Apr.     7 
Apr.     8 
Apr.     9 

Apr.   13 
Apr.   14 
Apr.   15 

Apr.   19 
Apr.   20 
Apr.   21 

Apr.   26 
Apr.   28 
Apr.    29 

Mav     6 
Mav     7 
May     9 

Days. 
34 
34 
35 

Weight 

of 
cocoons. 

Lbn.  ozs. 
10  3 
14  10 
12    15 


The  mean  maximum  temperature  during  the  growing  period  was 
78.84°  and  the  minimum  was  (MV  V.  The  weather  was  ])artly  cloud}^ 
most  of  the  time.     The  silkworms  were  killed  with  fumes  of  carbon 


43 


]»isulphid,  and  the  weight  of  the  cocoons  after  drvino-  uiilil  August  1 
was  IS  pounds  6  ounces. 

The  times  of  feeding  and  weight  of  mulberry  leaves  consumed  arc 
shown  in  the  accompanying  table  : 

Time  of  feeding  and  food  consumed  by  silkworms  hatched  from  one-third  ounce  of  eggs. 


Time  of  feeding. 


Apr.  2  . 
Apr.  3  . 
Apr.  4  . 
AJjr.  5  . 
Apr.  6  . 
Apr.  7  . 
Apr.  8  . 
Apr.  9  . 
Apr.  10 
Apr.  11 
Apr.  12 
Apr.  13 
Apr.  14 
Apr.  15 
Apr.  16 
Apr.  17 
Apr.  18 
Apr.  19 
Apr.  20 
Apr.  21 
Apr.  22 


Times 

fed  per 

dfiy. 

Amount 

con- 
sumed in 

24  hours. 

Lbf.  ozs. 

7 

0      2 

7 

0      5 

7 

0      8 

7 

0    15 

7 

0      9 

7 

1      6 

7 

1      2 

7 

1      5 

7 

2      4 

7 

4      0 

7 

6      8 

7 

5      6 

7 

4      8 

6 

3      0 

6 

6      4 

6 

9      8 

6 

14      0 

6 

14      8 

6 

8      0 

6 

6      0 

6 

13      0 

Time  of  fecdiMj?. 


Apr.  23 . 
Apr.  24 . 
Apr.  25 . 
Apr.  26 . 
Apr.  27 . 
Apr.  28. 
Apr.  29 . 
Apr.  30. 
May  1  . . 
May  2  . . 
May  3  . , 
May  4  . . 
Mav  5  . . 
Mav  6  . . 
May  7  . . 
Mav  8  . . 
May  9  .. 
Mav  10  . 
Mav  11  . 


Times    Amount 
^'IP.^''-  sumed  in 


day. 


24  hours. 


Lbs.  oz: 
20 
29 
2t; 

17 

15 

22 

28 

47 

51  ■ 

53 

63 

60 

58 

43 

22 

15 

7 

1 


707  10 


MOSCIUITOES. 

Active  work  in  mosquito  control  on  the  part  of  the  Citizens'  Mos- 
quito Committee  ceased  last  year,  and  the  subject  was  turned  over  to 
the  Territorial  board  of  health.  An  item  of  $7,200  to  conduct  the 
campaign  was  proposed  for  the  regular  appropriation  bill  of  the  board 
of  health  for  two  years,  but  this  did  not  receive  the  indorsement  of  the 
administration,  and  the  board  has  relied  on  mone}^  from  private  sources 
to  defray  the  expenses  of  the  work.  It  has  been  demonstrated  thor- 
oughly that  it  is  possible  to  control  the  nuisance,  and  constant  head- 
way is  being  made  in  bringing  householders  to  a  realization  of  their 
responsibility  in  the  matter  of  the  mosquitoes  infesting  their  houses. 
The  citizens'  committee  found  it  impossible  to  continue  the  campaign 
on  the  basis  of  private  subscriptions,  since  a  few  were  paying  for  a 
benefit  to  all,  and  it  was  generally  thought  that  since  the  demonstra- 
tion had  proved  successful,  the  work  should  become  a  function  of  the 
government. 

In  the  question  of  breeding  places,  there  are  many  natural  ones 
existent  about  taro  patches,  rice  tields,  and  irrigation  ditches  that  can 
not,  without  great  expense,  be  treated  directly.  These  places  are  not 
responsible  for  any  large  percentage  of  the  mosquitoes  in  the  towns 
and  cities.  However,  places  situated  near  by  do  receive  their  mos- 
quitoes from  these  sources  and  they  call  for  attention.  It  is  proposed 
to  stock  these  places  with  certain  mosquito-eating  fish.     Aside  from  a 
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few  gobies,  locally  known  as  "oopii,''  the  gold  fish  are  the  only  fish 
in  Hawaii  that  are  especially  fond  of  the  mosquito  wriggler.  An 
attempt  will  be  made  to  introduce  into  the  islands  fish  that  are  special 
mosquito  feeders. 

INTRODUCTION    OF   MOSQUITO- EATING    FISH. 

Several  years  ago  the  entomologist  concluded  that  the  absence  of 
special  mosquito-feeding  fish  was  responsible  for  the  numl)ers  of  mos- 
quitoes which  must  be  credited  as  breeding  in  taro  patches,  rice  fields, 
irrigation  ditches,  lily  ponds,  and  especially  the  abandoned  rice  and 
taro  fields.     The  following  letter,  self-explanatory,  was  addressed  to 

Doctor  Jordan : 

January  9,  1903. 
Dr.  David  Starr  Jordan, 

President  Leland  Stanford,  jr.,  University, 

Stanford  University,  Col. 

My  Dear  Doctor  Jordan:  I  am  working  just  now  on  the  mosquito  problem  here. 
In  regard  to  the  natural  enemies  of  this  pest,  I  would  like  to  find  out  what  fish  or 
fishes  we  have  here  in  the  small  ponds,  streams,  taro  patches,  and  rice  fields  (the 
natural  breeding  places  of  the  mosquito)  which  feed  to  any  extent  on  the  larva?  and 
pup£e.  The  common  "gold  fish"  occurs  here  in  large  numbers,  and,  I  lielieve,  feeds 
to  a  great  extent  on  the  young  mosquitoes.  I  have  observed  a  single  fish  eat  nearly 
two  hundred  larvai  during  two  days'  confinement  in  an  aquarium.  Other  gold  fish 
taken  from  small  pools  contained  the  remains  of  larvfe  in  their  stomachs. 

Doctor  Howard  speaks  of  the  common  sunfish  and  one  or  two  species  of  "top 
minnows"  as  especially  active  in  the  destruction  of  mosquito  larvte  and  pupa^. 
Would  it  not  be  feasible  for  us  to  attempt  to  introduce  some  of  these  beneficial  species 
to  breed  in  places  where  it  is  undesirable  to  drain  or  use  the  oil  treatment? 

Verv  sincerely,  yours,  •  -r.    x    ^^       -r^ 

D.  L.  \  an  Dine. 

Doctor  Jordan  replied  as  follows: 

Stanford  Univer-sity,  Cal.,  Jamiary^i,  iPO-S. 
Mr.  D.  L.  Van  Dine, 

Experiment  Station,  Honolidu,  Hawaii. 

Dear  Sir:  The  only  fishes  that  you  have  which  feed  upon  mosquitoes  in  the  small 
ponds  are  the  different  kinds  of  gobies,  locally  known  as  "oopu,"  and  the  gold  fish. 
The  different  species  of  oopu  are  found  in  all  the  streams,  but  whether  they  feed  on 
the  larvfe  or  not  must  be  determined  by  dissection. 

The  top  minnows  are  entirely  unrepresented  in  Hawaii.  They  are  very  easily 
transported,  being  extremely  hardy.  There  are,  however,  none  of  them  in  Cali- 
fornia, and  they  would  have  to  be  brought  either  from  the  ^Mississippi  Valley  or  from 
Mexico.  The  best  species  for  your  purpose  could  be  found  in  the  streams  of  central 
Mexico,  but  it  would  be  a  little  costly  to  send  a  man  down  to  get  them.  Next  to 
these  I  would  recommend  trying  the  Gulf  States  or  Florida.  These  species  belong 
to  the  family  of  PoeciUida;,  and  there  are  many  species,  nearly  all  American.  The 
single  Japanese  species  is  common  in  rice  ditches  in  the  extreme  south  of  Japan,  and 
probably  feeds  on  larvte. 

Very  truly,  yours,  David  S.  Jordan. 

While  Doctor  Jordan  was  in  Honolulu  recently  the  subject  was 
further  discussed,  and  he  ottered  to  send  an  e.xpert  of  Stanford  Uni- 
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versity  to  the  southorn  United  States  to  collect  representatives  of  the 
family  of  top  minnows  and  introduce  them  into  Hawaii,  providing  the 
Territory  would  furnish  the  mone}'  for  the  expenses  of  the  trip. 
The  proposal  was  submitted  to  the  consideration  of  the  governor  by 
Dr.  C.  B.  Cooper,  as  chairman  of  the  legislative  committee  of  the  Citi- 
zens' Mos(iuito  C()nHuittee,and  the  writer,  as  chairman  of  the  advisory 
committee.  This  action  led  to  the  following  communication  to  the 
governor  on  the  sul)ject: 

HoNOLULC,  Hawau,  Murch  IJ,  1905. 
Hon.  Geokue  R.  Carter, 

Governor  of  the  Territorij  of  Ilanaii,  Ilonobilu. 
Sir:  Dr.  David  Starr  Jordan,  of  Stanford  University,  liaving  offered  to  send  an 
expert  of  that  institution  to  collect  for  these  i.slands  certiiin  lish  of  the  Southern 
States  and  Mexico,  at  present  entirely  unrepresented  here,  that  feed  upon  the  larvae 
of  mosquitoes,  providing  the  Territory  pay  the  expenses  of  such  trip,  the  under- 
signed, at  your  reijuest,  beg  to  say  that  for  the  expen^■e  of  such  a  trip  a  sum  of  not 
less  than  $1,500  should  be  provided.  We  suggest  tliat,  if  approj)riated  for  the  above 
purpose,  this  sum,  or  as  much  thereof  as  is  necessary,  1)0  spent  under  the  direction 
of  the  board  of  health,  since  the  president  of  that  department  oi  the  government  is 
the  chairman  of  the  Citizens'  Mosquito  Connnittee. 
Very  respectfully,  yours 

Chas.  B.  Cooper,  M.  D., 

Chairman  Legislative  Committee. 
D.  L.  Van  Dine, 

Cliairman  Ad  visor  ij  Committee. 
Representing  the  Citizens'  Mosquito  Committee  of  Honolulu. 

At  the  opportune  time  this  ronnnunlcation  was  transmitted  to  the 
legislature  with  the  following  indorsement: 

(Letter  of  May  10,  1905,  from  Governor  Carter  to  the  legislature.) 

To  the  Legislature  oftJie  Territory  of  Hawaii: 

Herewith,  I  transmit  for  your  consideration  copy  of  a  letter  of  March  12,  contain- 
ing a  proposal  made  by  Dr.  David  Starr  Jordan,  of  Stanford  University,  to  provide 
an  expert,  with  the  necessary  apparatus,  to  undertake  the  importation  into  these 
islands  of  a  certain  small  and  vigorous  lish  found  in  JNlexico  that  feeds  on  the  larvse 
of  the  mosquito,  provided  the  Territory  simply  pays  the  expense  of  such  an 
undertaking. 

You  are  aware  that  the  only  fish  we  have  at  present  exclusively  occupying  our 
fresh  waters  is  a  species  of  mud  fish,  commonly  known  as  the  oopu,  and  the  gold 
fish.  You  are  also  aware  that  there  is  known  to  exist  here  the  species  of  mosquito 
which  carries  the  germs  di  yellow  fever,  which,  fortunately  for  us,  has  not  as  yet 
been  inoculated,  but  with  the  completion  of  the  Panama  Canal  it  will  only  be  a 
question  of  time  before  cases  of  this  or  some  other  disease  will  reach  this  port. 
Every  interest  in  the  Territory  would  be  advanced  if  this  mosquito  could  in  some 
way  be  entirely  eradicated,  or  at  least  reduced  to  the  smallest  possible  number. 

G.  R.  Carter,  Governor. 

The  subject  was  referred  to  the  health  committee  of  the  house  at 
once,  and  the  writer  went  before  this  committee  and  laid  the  question 
fully  before  them.     The  committee  report      favorably,  and  the  item 
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($1,500)  was  included  under  general  expenses  of  the  Territorial  board 
of  health,  and  reads,  ''Plxpenses,  importation  of  lish  for  destruction 
of  mosquitoes,  $1,500.''' 

In  accordance  with  the  following  letter,  Doctor  Jordan  selected 
Mr.  Alvin  Scale  to  undertake  this  work: 

Stanford  University,  Cal.,  April  IS,  1905. 
Mr.  D.  L.  Van  Dine, 

United  States  Experiment  Station,  Honolulu,  Hawaii. 
Dear  Sir:  The  best  place  to  collect  the  fishes  which  you  want  would  doubtless  be  in 
Louisiana.  It  would  probably  take  no  longer  time  to  bring  them  from  there  than  from 
other  places  nearei-.  Perhaps  an  equally  good  place  would  be  Tampico,  on  the  edge 
of  JMexico.  You  understand  that  this  would  necessarily  be  an  experiment.  These 
little  fishes  feed  freely  on  mosquitoes.  Some  live  in  In-ackish  water,  some  in  fresh 
water,  and  all  of  them  are  very  hardy.  But  no  one  has  ever  yet  tried  to  transplant 
any  of  them,  and  the  whole  thing  might  turn  out,  for  some  reason  or  other,  to  be  a 
failure.  Especially  one  would  need  to  experiment  on  feeding  the  little  fishes  during 
their  transportation.  The  genera  which  I  would  recommend  are  Mollienesia,  Adinia, 
Gambusia,  and  Fundulus.  Some  of  these  are  viviparous,  others  lay  eggs.  Whoever 
undertakes  this  should  give  a  good  deal  of  attention  to  the  question  of  feeding  the 
little  fishes,  and  for  this  purpose  perhaps  a  tank  breeding  mosquitoes  would  be  as 
good  as  anything.  The  best  time  to  undertake  it  would  be  about  the  1st  of  June.  J 
will  select  some  one  as  soon  as  I  hear  from  you. 

Very  truly,  yours,  David  S.  Jordan. 

A  PARTIAL  LIST  OF  THE  INJURIOUS  INSECTS  OF  HAWAII,  PART  2. 

(Continued  from  Kei)ort  of  the  Oftice  of  Experiment  Stations,  1904.) 
CITRUS  TREES. 

On  October  27,  1904,  citrus  twigs  were  collected  by  J.  E.  Higgins, 
Mountainview,  Island  of  Hawaii,  infested  with  purple  scale  {^Lepldosa- 
2??tes  heckli  Newm.).  The  scales  were  infected  with  a  fungus  disease 
reported  to  be  Microcera  rectispora  Che.  and  Mass.  by  Mr.  A.  F.  Woods, 
of  the  Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture. 

A  barkbeetle  {Stephanoderea  sp.)  was  taken  from  the  terminal  twigs 
of  orange  trees  at  Kalihi,  Honolulu.  The  trees  were  evidentl}^  suffer- 
ing from  the  disease  commonly  known  as  "" die-back." 

ALLICiATOR    PKAR    OR   AVOCADO. 

Twigs  were  received  from  llilo.  Hawaii,  infested  with  Xyleho7'us 
imrnatui'iis  Blackburn . 

The  scale  insect  {Pkenaea-yns  eugenise  Mask.)  was  taken  from  the 
alligator  pear  in  Honolulu. 

BANANA. 

Two  scale  insects  {P/itnacaspis  eugenise,  Mask,  and  Ohrysomphalus 
Hcus  Ashm.)  were  taken  dui'ing  the  year  on  the  leaves  and  fruit. 

Chrysomphalus ficus  was  also  taken  from  oleander,  Amelia  sp.,  and 
the  fan-Dalm. 
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MANGO. 

Phenacaspis  eugenise  Mask.,  on  Icuvos  tmd  fiuit;  taken  also  from 
magnolia. 

On  July  5,  iUUo,  Mr.  J.  E.  Hig-oins  handed  the  entomolotiist  s])eci- 
mens  of  the  seeds  of  mangoes  infested  with  the  larva^  and  pupa-  of  a 
beetle.  Two  days  later  the  entomolouist  visited  a  manu-o  district  in 
the  vicinity  of  the  place  where  Mr.  lliogins  found  the  infested  fruit 
and  obtained  larvie,  pupa?,  and  adults  of  the  same  species.  Duplicates 
of  these  forms  were  forwarded  on  July  11  to  the  Bureau  of  Ento- 
mology of  the  V .  S.  Department  of  Agriculture,  and  examined  and 
reported  upon  Ity  Mr.  E.  A.  Schwarz  under  date  of  July 'i*!.  Mr. 
Schwarz  gives  the  determination  of  the  weevil  as  Cri/jifor/n/iichNx 
mangifenv  Fa)).,  originally  described  by  Eabricius  in  ITTl  and  says  fur- 
ther: ''Its  original  home  is  uncertain,  for  since  many  years  it  has 
spread  (no  doubt  through  the  agency  of  man)  throughout  the  'Orien- 
tal Region'  from  Madagascar  through  India,  Ceylon,  etc.,  to  Java  and 
other  Malayan  Ishmds.  It  probably  occurs  now  also  in  many  of  the 
islands  of  the  Pacitic  Ocean,  although  I  fail  to  tind  any  records.  The 
species  is  not  enumerated  by  Sharp  from  the  Hawaiian  Islands  and  is 
no  doubt  a  recent  intrpduction  there.  The  weevil  appears  to  be 
extremely  injurious  to  mangoes,  and  accounts  of  its  ravages  are 
numerous."' 

Since  the  life  cycle  is  passed  within  the  seed,  and  the  female,  as  is 
customary  with  the  species  of  this  family,  deposits  the  egg  in  the  food 
of  the  larva,  the  insect  umst  have  been  introduced  in  fruit  or  seeds  of 
the  mango  brought  to  the  islands  for  propagation  from  India  or  pos- 
sibly the  Philippines.  It  is  evident  that  the  fruit  is  infested  in  the 
ver}^  early  stages  of  its  development,  for  the  reason  t^at  there  is  no 
indication  of  the  entrance  to  the  seed  of  the  larva  through  the  seed 
husk.  The  work  of  the  very  young  larva  is  indicated,  and  since  no  point 
of  entrance  is  to  be  observed  it  would  seem  that  the  length  of  the  life 
cycle  of  the  insect  is  somewhat  longer  than  the  time  of  development 
of  the  fruit,  as  shown  by  the  fact  that  seeds  removed  from  matured 
mangoes  contain  the  larval  weevil. 

In  the  first  lot  of  mangoes  examined  it  was  estimated  that  about  60 
per  cent  were  infested— that  is,  out  of  44  seeds  examined  28  contained 
either  the  advanced  larval,  pupal,  or  adult  stages.  The  next  lot,  exam- 
ined six  days  later  at  the  same  place,  resulted  as  follows:  Sixteen 
seeds  each  were  taken  of  the  No.  9,  the  Chutney,  and  the  common 
"Hawaiian"  variety,  and  of  the. No.  9,  11  were  good  and  5  infested; 
of  the  Chutney  6  were  good  and  10  infested,  and  of  the  common 
variety  8  were  good  and  8  infested.  The  following  varieties  planted 
in  seed  beds  were  examined:  Twelve  seeds  each  of  the  Chutney  and 
the  No.  1  were  selected  at  random,  and  of  the  former  10  were  infested 
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and  2  were  good,  and  of  the  latter  3  were  infested  and  9  were  good. 
In  both  instances  the  Chutney  shows  the  largest  number  of  infested 
seeds. 

SISAL. 

Pseudolus  longnlus  Boh.  (family  Calandridw),  boring  in  the  pole  of 
matured  plants.     Probably  a  native  of  the  Hawaiian  Islands. 

Pseudocoecus  sp.,  a  mealy  bug,  very  abundant  at  the  base  of  the 
inner  leaves;  preyed  upon  by  the  following  ladybird  beetles:  Coccinella 
rei)anda  Muls.,  Cryptolxinus  inontrouzierl  Muls.,  Scymnus  ocellatus 
Sharp,  and  S.  vividus  Sharp. 

The  black  scale  {Saissetia  olese  Bernard)  on  leaves,  not  abundant. 

CASSAVA. 

Pse^idoJxs  longuhis  Boh.,  l)oriug  in  stalk.     (Sec  above.; 
Lagocheirus  aranelformis  Linn,   (family  Cerambycida'),  boring  in 
stalk;  taken  also  from  fig. 

TARO. 

A  mole  cricket  {Gryllotalpa  afrlcana)  is  periodically  abundant  in 
some  localities.     It  works  on  the  root. 

Aphis  sp.  (undetermined),  abundant  on  leaves. 

GARDEN    PRODUCTS. 

A  leaf -miner  {Plutella  maculipemiis  Curtis),  abundant  in  the  leaves 
of  cabbage.     Parasitized  by  Campoletis  {Linneria)  tihlator  Cress. 

The  tobacco  flea-beetle  {Ejyltrix  parvula  Fab.)  was  epidemic  on 
tomatoes  in  one  locality  during  the  year. 

OTHER   HORTICULTURAL   PLANTS. 

PseudococGus  Jilamentosus  Ckll.,  on  hibiscus,  Honolulu. 

Saissetia  hemisphserlca  Targ.,  on  Lawsonia  alba  and  sago  palm, 
Kapiolani  Park,  Honolulu. 

Dactylopius  nlpse  Mask,  and  Coccus  longulus  Doug,  on  sour  sop 
{Anona  muricata)^  Honolulu. 

Pseud/)coccus  {Dactylopius) pseudonipx,  Ckll.,  from  palm,  Honolulu. 

My tilaspis  pallida  Green,  from  croton,  Honolulu. 

The  Japanese  rose  beetle  has  been  determined  b}^  Mr.  E.  A.  Schwarz 
as  Adoretus  umhrosus  Fab.  var.  tenuimacuhitus  Waterh. 

Coccus  hesperidum  L.,  on  Ipoimm  sp.,  Pahala,  Hawaii.  Parasitized 
by  CoccopKagxis  imnmaculatus  How. 

Chrysomphahis  dictyospermi  Morg.,  on  sago  palm,  Honolulu. 
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TOBACCO. 


The  t()l>:icc()  horn  worm  {Phlegethontius  quinquem-aculata  How.), 
from  exp(M'im(Mit:il  ticUl,  llumakua,  island  of  Hawaii. 

TheJapane.se  rose  beetle  {Adoretua  Hhibrofiu.sY\\\).  var.  tenulniacalatus 
Waterh.),  injurious  to  young  plants  in  seed  beds. 

The  cij4'arotte  ])eotle  {La-^toderina  serricorne  Fab.),  infesting  cigars, 
cigarettes,  and  man}-  stored  products. 

STOKED    PRODLCTS. 

The  following  beetles  were  found  infesting  lisli  guano  and  bone 
meal  fertilizers  in  a  storehouse  in  Honohihi:  Dermesies  cadaverimis 
Fab.,  Ldsiodt't'iiiK  serrlcorne  Fab,,  and   Irlbollani  feiTuginewin  Fab. 

FOREST    INSKCrs. 

Black  wattle  {^icticui  dccurrevx): 

Bruc]ius  sp.,  prol)al)ly  a  new  species  infesting  seeds.  Australian 
seeds  purchased  from  a  San  Francisco  firm. 

CyUene  crlnieornis  Chevr.  (family  Ceraml)ycidie),  abundant.  Wide 
geographical  distribution,  recorded  from  Mexico,  West  Indies,  Key 
West,  Texas,  etc. 

Xytroeera  (jJohoKn  Olivier  (family  Ceram])ycidie),  abundant.  Occurs 
also  in  Japan,  Philippines,  East  Indies,  Madagascar,  Mauritius,  and 
Java. 

Ceresium  simplex  Gyll.  (family  Ceramlncidje),  not  abundant. 

Sotenus  setlgev  Sharp  (famih' Cerambycidte),  not  abundant.  Prob- 
ably a  native  of  the  islands. 

Chalcolepldius  erythroloina  Candeze  (family  Elateridte),  not  abun- 
dant.    A  native  of  Chile. 

Stephanode7'€S  sp.  (family  Scolytidpe),  working  in  branches  of  felled 
trees. 

Siphanta  acuta  Walk.,  a  leaf  hopper  of  the  family  Fulgoridse,  sub- 
famil}^  Flatinaj,  locally  known  as  the  torpedo  ])ug;  abundant;  preyed 
upon  b}"  (Echalia  grhenx. 

Icerya  purchasi  Mask.,  periodicallv  in  evidence.  Abundant  also 
during  the  3'e^"  on  Casuarina.  Reported  as  abundant  on  the  island  of 
Maui.     Kept  in  check  by  its  ladybird  eneni}',  JVovius  cardlnalis  Muls. 

The  larva  of  an  undescribed  moth  of  the  family  Tineidte  is  very 
abundant,  working  beneath  the  bark  of  dead  or  partly  dead  trees. 

Algeroba  {Prosopis  j uJlf  ora) : 

Microcantha  nutans  Sharp  (family  Cerambycidse),  not  abundant; 
taken  also  during  the  year  from  tig  [Ficus  carica). 

CyUene  crlnicornls  Chevr.  (famil}"  Ceramb3aMd8e). 

Bostrichus  migrator  Sharp  (family  Bostrichidse);  taken  also  from 
Waltheria  americana. 
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Sinoxylon  conigerum  Gerst.  (famil\'  Bostrichidae).  Very  abundant 
in  parti}"  seasoned  wood. 

The  bean  weevil  {BrucJuiti  ohtectus  Say)  infests  the  pods  of  algeroba 
to  a  great  extent. 

ENTOMOLOGY  OF  THE  HAWAIIAN  ISLANDS. 

The  islands  comprising  the  Hawaiian  group  have  offered  peculiar 
conditions  for  the  development  of  an  endemic  insect  fauna.  It  is  an 
insular  territory  of  volcanic  origin,  the  islands  being  separated  by 
channels  varying  from  20  to  58  ndles  across,  and  the  whole  group 
over  2,000  miles  from  the  nearest  continent,  the  California  coast. 
Although  lying  just  within  the  Tropics,  the  climate  is  made  semitrop- 
ical  b}"  the  prevailing  northeast  trade  winds,  giving  an  almost  uniform 
temperature,  the  rainfall  var3'ing  with  exposure  and  altitude.  The 
soils  range  in  character  from  those  capable  of  supporting  a  rank  and 
abundant  forest  growth  to  those  in  process  of  formation  from  recent 
volcanic  eruption.  The  islands,  situated  as  they  are  at  the  "cross- 
roads" of  the  Pacific  Ocean,  have  enjoyed  an  intimate  conmiercial 
relation  with  Jiearly  all  the  important  countries  of  the  world,  and  until 
tropical  and  certain  temperate-zone  countries  have  been  more  closely 
studied  it  will  he  uncertain  to  credit  many  of  the  species  taken  and 
described  for  the  first  time  from  Hawaii  as  endemic  to  the  islands. 
The  study  of  Hawaii's  indigenous  insects  has  become  a  difficult  one, 
for  the  reason  that  the  invasion  of  new  plants  and  a  new  industrial 
people  has  caused  the  natural  vegetation  to  give  wa}'  to  newer  forms, 
or  having  been  destroyed,  has  been  supplanted  by  cultivated  plants  or 
its  place  left  vacant.  This  of  necessity  has  brought  about  the  destruc- 
tion of  the  endemic  plant-feeding  species  of  insects  and  their  related 
parasitic  and  predaceous  insect  enemies,  or  confined  them  to  the  rem- 
nants of  the  Hawaiian  vegetation  found  in  mountainous  districts, 
and  in  some  instances  almost  inaccessible  places. 

To  the  Rev.  Thomas  Blackburn  undoubtedly  belongs  the  title 
"the  father  of  Hawaiian  entomology."  During  a  residence  of  some 
six  years  in  the  islands  (1877  to  1883)  in  connection  with  his  profession 
Mr.  Blackburn  found  time  to  devote  to  important  work,  on  the  insects 
of  the  islands  in  general,  and  on  beetles  (Coleoptera)  in  jjarticular. 
Not  only  was  his  the  first  important  systematic  collecting,  but  his  keen 
appreciation  of  the  rich  field  and  his  enthusiasm  in  obtaining  repre- 
sentative material  led  to  further  work.  As  chaplain  to  the  Bishop  of 
the  Church  of  England,  Mr.  Blackburn  naturally  referred  his  material 
to  the  scientific  institutions  of  that  countrj,  where  he  possibly  earlier 
had  received  his  knowledge  of  the  subject  and  the  interest  which  led 
him  to  undertake  the  work.  It  thus  came  a))out  that  others  than  the 
scientists  of  the  United  States,  under  whose  province  the  work  would 
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seeming-lj'  inon>  naturally  have  come,  have  o-iveii  to  us  our  present 
knowedfi^e  of  the  Hawaiian  insect  fauna. 

To  an  American  this  is  of  course  re>4rettal)le,  but  there  is  consola- 
tion in  the  fact  that  certain  of  the  material  has  been  referred  to  the 
specialists  of  our  own  country  for  monographic  treatment.  The 
regret  is  not  tluit  the  work  has  been  done,  for  the  survey  of  the 
islands  entomological!}"  has  been  carefully  and,  in  so  far  as  the  terri- 
tory covered  is  concerned,  thoroughly  made.  The  person  who  has 
procured  the  major  portion  by  far  of  the  material  upon  which  is  based 
the  present  kncjwledge  of  Hawaii's  fauna,  especially  in  regard  to  the 
species  peculiar  to  the  islands,  is  Mr.  K.  C.  L.  Perkins,  who  for  nearly 
ten  years  has  })een  a  persistent  and  untiring  collector  in  the  islands, 
working  under  the  direction  of  The  Royal  Society  of  London  for  Pro- 
moting Natural  Knowledge  and  the  British  Association  for  the  Advance- 
ment of  Science,  assisted  by  the  Bernice  Pauahi  Bishop  Museum  of 
Honolulu.  The  regret  that  American  workers  have  not  participated 
in  the  work  is  that,  in  the  rich  results  obtained  in  a  territory  for  many 
years  closely  related  to  and  now^  a  part  of  our  own  Government,  we 
have  seemingly  been  neglectful  of  our  opportunities,  and  fail  to  receive 
a  portion  of  the  well-deserved  credit  falling  to  those  who  have  accom- 
plished the  work. 

The  islands  as  regards  plant  growth  may  be  divided  into  (1)  the 
coastal  plains  and  lower  slopes  of  tlie  mountains,  devoted  to  the  culti- 
vation of  sugar  cane  as  the  principal  crop,  with  rice  and  taro  second- 
ary; (2)  an  area  of  considerable  extent  between  the  "cane  lands"  and 
the  mountainous  districts  devoted  to  grazing  on  a  large  scale  and  the 
cultivation  of  cofi'ee,  pineapples,  corn,  potatoes,  and  other  minor  crops 
on  a  limited  scale;  (3)  forest  lands  of  the  mountainous  districts;  and 
(4)  lands  devoid  of  vegetation  comprising  recent  lava  flows,  and  the 
areas  above  the  forest  belts  of  the  higher  mountains.  The  insects 
peculiar  to  the  islands  are  confined  in  the  main  to  the  forest  districts, 
and  the  lands  described  under  the  fourth  class  otier  little  of  interest 
entomologically.  Passing  to  a  consideration  of  the  economic  ento- 
mology of  the  Territory  we  can  see  that  with  the  disappearance  of  the 
natural  vegetation  and  the  natural  insects  their  study  is  becoming 
more  ditiicult  and,  from  an  economic  standpoint,  less  important.  On 
the  other  hand,  with  an  increase  of  the  area  under  cultivation,  with 
the  introduction  of  new  plants,  and  with  the  commercial  relations 
between  other  countries  becoming  more  intimate,  the  stud}'  of  the 
economic  species  is  becoming  more  and  more  important.  These  eco- 
nomic species  are  mainly  of  foreign  origin  and  many  are  of  compara- 
tively long  standing,  while  others,  more  noticeable  because  of  their 
varying  work,  are  of  recent  introduction. 

There  is  submitted  herewith  a  partial  bibliography  of  the  systematic 
and  economic  entomology  of  the  Hawaiian  Islands. 
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A  PARTIAL  BIBLIOGRAPHY  OF  HAWAIIAN  ENTOMOLOGY. 

Conii)ik'(l  by  D.  L.  Van  Dink. 
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REPORT  OF  THE  HORTICULTURIST. 

By  J.  E.  HiGGiNs. 

CACAO. 

The  work  on  the  growing  of  cacao  at  Hilo,  mentioned  in  tlie  report 
for  the  fiscal  Acar  1904,  has  been  begun  and  is  well  under  way.  A 
tract  of  3  acres  has  been  cleared,  plowed  twice,  sul)soiled  in  part,  and 
prepared  for  the  cacao  plants.  The  field  was  laid  otf  in  five  sections, 
in  which  cacao  trees  of  different  varieties  will  be  experimented  with 
under  diti'erent  methods  of  treatment.  The  relative  advantages  of  wide 
and  narrow  planting  is  being  tested,  including  an  experiment  in  double 
planting,  with  a  view  to  removing  half  or  possiblv  three-quarters  of 
the  trees  as  they  increase  in  age  and  before  thev  l)ecGme  crowded. 

Through  the  courtesy  of  Hon.  E.  W.  Gurr,  of  Tutuila,  Samoa,  the 
station  has  received  seeds  of  several  varieties.  These  were  planted  in 
some  of  the  sections  of  the  field  and  also  in  nursery  row.  It  is  not  a 
common  practice  to  plant  this  tree  in  nursery  form  because  of  the 
difficulty  of  removing  it  in  safety.  It  is  a  somewhat  current  belief 
that  it  is  ruinous  to  a  cacao  tree  to  injure  its  tap  root,  but  this  should 
probably  not  be  accepted  without  qualification.  Tests  will  be  made  in 
removing  the  nursery  trees. 

Through  the  cooperation  of  the  Bureau  of  Plant  Industry,  U.  S. 
Department  of  Agriculture,  this  station  is  promised  a  collection  of 
the  more  important  and  promising  varieties  of  cacao  from  different 
parts  of  the  Tropics.  These  plants,  when  received,  will  be  planted  at 
once  in  the  field  at  Hilo. 

BANANAS  AT  HIL.O. 

In  connection  with  the  cacao  Avork  at  Hilo,  many  experiments  with 
bananas  are  being  carried  on.  The  cacao  requires  shade,  and  no  plant 
furnishes  a  better  temporary  protection  than  does  the  })anana.  This 
affords  an  opportunity  to  make  the  land  do  double  duty  from  an 
experimental  point  of  view.     In  the  interests  of  commercial  banana 
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yrowing-,  which  hiis  ])ecome  quite  inii)()rtant  at  Hilo  and  the  surround- 
iiio-  country,  cxpoi-iments  are  being  carried  on  with  diti'erent  methods 
of  planting-  and  caring  for  l)anana.s.  It  is  a  somewhat  common  prac- 
tice to  plant  ver}^  deepl}^,  regardless  of  variety,  soil,  or  other  condi- 
tions. The  experiments  have  already  shown  that  this  practice  must 
be  modified,  but  they  have  not  yet  reached  completion. 

It  was  believed  also  that  a  mistake  was  being-  made  by  many  planters 
in  the  use  of  very  small  ofl'-sets.  Consequentlv,  a  test  was  begun  in  the 
use  of  off-sets  of  all  sizes  as  well  as  of  old  corms.  These  experi- 
ments are  not  yet  far  enough  advanced  to  show  conclusive  results, 
but  the  evidence  is  in  favor  of  large  plants. 

The  fertilizing  of  bananas  is  an  important  c^uestion  among  the 
banana  growers  of  Hilo.  In  a  plat  devoted  to  the  Chinese,  or  Caven- 
dish banana,  which  is  the  commercial  variety  in  the  islands,  a  fertilizer 
experiment  has  been  begun  in  which  many  different  combinations  of 
fertilizing  ingredients  have  been  applied.  It  is  believed  that  the 
results  of  these  tests  will  throw  some  valuable  light  upon  this  ques- 
tion, which  is  of  great  importance  to  the  industry. 

A  collection  of  a  large  number  of  native  and  recently  introduced 
bananas  occupies  one  of  the  sections,  together  with  150  or  200  stools 
of  the  Bluefields  or  Jamaica  variety,  which  is  being  propagated  as 
rapidly  as  possible  for  distribution  by  the  territorial  board  of  agri- 
culture and  forestry,  in  cooperation  with  which  the  work  with  this 
variety  is  being  carried  on. 

A  new  commercial  variety,  it  is  believed,  will  be  found  in  the  form 
locally  known  as  the  Brazilian,  which  is  probably  the  same  as  the 
Pisang  Radjah,  or  the  Pisang  Medgi  of  Java.  This  variety  has  not 
been  exported  because  of  its  habit  of  falling  from  the  bunch  when 
thoroughly  ripe.  It  is,  however,  so  superior  to  the  Cavendish  variety 
in  many  wa3^s  that  we  believe  it  will  pa}^  for  greater  care  in  handling 
when  its  merits  come  to  be  known.  In  point  of  flavor  it  far  exceeds 
any  banana  now  in  the  American  market  and  is  excelled  by  none 
grown  in  the  Territor3^  It  seems  to  be  nmch  less  subject  to  some  of 
the  diseases  which  mar  the  appearance  of  the  Chinese  banana  and  is 
very  much  more  attractive,  being  of  a  clear,  yellow  coloi'.  A  large  part 
of  the  temporarj'  shade  for  cacao  at  the  Hilo  plantation  is  composed  of 
this  variety  of  banana,  the  intention  being  to  make  experimental  ship- 
ments of  the  fruit  later  to  San  Francisco. 

SHIPMENT  AND  COLD  STORAGE  OF  TROPICAL  FRUITS. 

This  is  a  subject  which  is  worthy  of  much  attention.  As  a  l)egin- 
ning  a  shipment  of  avocados  was  made  to  New  York  City  late  in  the 
summer  of  1904.  These  fruits  were  packed  in  various  ways  and 
received  somewhat  different  treatment  before  shipment.     The  results 
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of  tho  oxppriments  are  veiy  encourauino-  in  that  some  of  the  packao-es 
arii\x'fl  ill  exceUciit  condition.  A  few  of  the  fruits  were  forwarded 
to  Washinofton,  D.  (".,  and  were  there  pronounced  by  experts  to  be 
very  tine  in  tiavor.  It  was.  unfortunately,  late  in  the  season  b(>fore 
arranireinents  could  he  completed  for  luakinj;-  the  shipment,  and  the 
fruit,  being-  rather  too  far  advanced,  the  chances  were  decidedly  against 
its  an-ival  in  good  condition.  At  the  same  time  that  the  shipment 
was  made  a  few  packages  of  the  fruit  were  placed  in  cold  storage  in 
Honolulu. 

The  results  of  these  experiments,  while  not  conclusive.  i)oint  to  a 
decided  advantage  to  be  derived  from  placing  (he  fruits  in  cold  storage 
as  soon  as  possible  after  gathering.  The  rii)cning  process  soon  begins, 
especially  with  fruit  which  has  })een  rather  too  long  on  the  trees,  and 
once  under  wa\'  it  is  difficult  to  arrest  it. 

The  matter  of  correct  storage  temperatures  for  these  and  other 
tropical  fruits  is  one  which  must  yet  be  workjnl  out.  It  is  quite  pos- 
sible that  liighei:  temperatures  than  those  used  for  temperate  zone 
fruits  would  be  a  distinct  advantage.  The  fi-uits  which  were  kept  in 
the  ice  house  in  Honolulu  were  preserved  in  good  condition  and 
retained  their  Havor  api)arently  unimpaired  for  some  time  after  the 
shipment  arrived  in  New  York,  .\fter  ))eing  k('i)t  for  many  weeks, 
the  first  signs  of  deteiioration  were  n)anifest  in  a  darkened  color  of 
the  tiesh  and  loss  of  flavor,  though  the  fruit  remained  solid.  Hence 
it  is  quite  possible  that  higher  temperatures  would  prove  more 
successful. 

In  the  matter  of  packages  it  seems  probable  that  small  forms  are 
preferable.  Some  of  the  fruits  in  the  New  York  shipment  were 
placed  in  individual  sections,  such  as  are  used  for  the  packing  of  glass 
jelly  jars,  but  no  advantage  was  apparent  from  this  method.  The 
test,  however,  was  not  exhaustive  enough  to  ))e  conclusive. 

CITRUS  FRUITS. 

Over  00,000  dollars'  worth  of  citrus  fruits  are  imported  annually  in 
the  Hawaiian  Islands,  a  territory  which  affords  a  congenial  home  for 
almost  all  the  species  of  citrus.  To  aid  those  who  would  grow  these 
fruits,  either  in  the  liome  garden  or  on  a  commercial  scale,  a  study  has 
been  made  of  the  local  conditions  relative  to  this  culture  and  a  bulletin 
(No.  9)  treating  of  tlie  subject  has  been  published.  Experimental  work 
has  been  conmienced  to  determine  the  merits  of  different  stocks  for 
use  in  propagating  oranges,  lemons,  limes,  and  pomelos  under  Hawaiian 
conditions. 

There  are  several  Hawaiian  seedlings  of  oranges,  pomelos,  and  limes 
which  are  of  sufficient  merit  to  warrant  their  perpetuation  by  budding. 
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THE  MANGO. 

Studies  of  the  mango  have  been  continued  throughout  the  year  as 

()|)portunitv  oti'ered.  0))s('rviitions  were  made  and  records  kept  of  the 
time  of  l)looiuing,  of  the  nuituiino-  of  the  fruit,  and  of  the  periods  of 
most  active  growth.  About  the  first  of  January  the  mango  trees  begin 
to  bh)()m.  and  1)y  June  30,  this  season,  the  mango  crop  was  coming  in 
rapidly.  For  most  varieties  the  fruiting  season  was  about  over  l)y 
August  1.  The  seasons,  liowever,  vary  from  year  to  year,  and  because 
sections  of  the  tree  often  bloom  out  of  season  mangoes  can  be  found, 
throughout  a  large  part  of  the  twelve  months. 

Studies  have  been  made  of  the  habits  of  growth  and  fruit  production 
in  relation  to  pruning.  The  mango  requires  but  little  pruning  to 
make  it  assume  a  desirable  form,  but  it  seems  probable  that  its  habit 
of  overbearing  one  year  and  producing  no  crop  the  next  might  be 
overcome  by  judicious  pruning  and  perhaps  by  thinning  the  fruit. 
It  is  hoped  to  take  up  experiments  in  pruning  with  this  end  in  view. 

The  mango  disease  mentioned  in  last  year's  report,  which  is  due  to 
a  species  of  the  fungus  CoUetotrichum,  has  been  still  further  studied 
in  cooperation  with  the  laboratory  of  Vegetable  Pathological  and 
Physiological  Investigations  of  the  U.  S.  Department  of  Agriculture. 
This  fungus  has  been  found  present,  not  only  in  the  fruits,  flowers, 
and  young  leaves,  but  also  in  the  old  leaves  and  mature  twigs,  in  some 
instances  apparently  destroying  the  terminal  bud  before  it  opened. 
Experiments  in  spraying  with  Bordeaux  mixture  have  })een  carried 
on  with  very  encouraging  results. 

An  abnormal  character  in  young  mango  fruits  has  been  noticed 
which  closely  resembles  verrucosis  of  the  lemon  in  outward  aspect, 
but  seems  to  disappear  as  the  fruit  increases  in  size.  The  cause  of 
this  abnormal  development  has  not  been  discov^ered.  A  bulletin 
(No.  12)  has  been  prepared  covering  in  more  detail  this  and  other  work 
on  the  mango. 

EXPERIMENTAL  PLATS  IN  HONOLULU. 

In  the  experimental  plats  at  the  lower  end  of  the  station  lands  have 
been  grown  7, varieties  of  cotton,  2  varieties  of  papaias,  150  mango 
seedlings,  wood-oil  nuts,  Centrosema  jjluineri^  Canavalia  gladiata  and 
other  leguminous  green  manuring  crops,  Manila  hemp  {Musa  text  ills)  ^ 
JI!I>iscus  alxhnoschus^  and  other  fiber-producing  plants,  sugar  cane, 
about  40  varieties  of  bananas,  including  several  hundred  plants  of  the 
Bluefields  or  Jamaica  variety,  G  varieties  of  sorghum  and  Kafir  corn, 
Rosella  {Illhlsrus  salxlarijfa),  pineapples,  garden  vegetables,  and  flow- 
ers, cassava,  and  several  other  species  of  economic  plants. 


U.  S.  Dept.  of  Agr.,  Bui.  170,  Office  of  Expt.  Stations. 


Plate  III. 


LiTCHi  (Nephelium  litchi),  Fruit  and  Leaves. 


U.  S.  Dept  of  Apr.,  Bui.  170,  Office  of  Expt.  Stations. 


Plate  IV. 


FiQ.  1.— Mangosteen  (Garcinia  mangostana). 


Fig.  2.— Wi  Fruit  iSpondias  dulcisj. 
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MISCELLANEOUS  HORTICULTURAL  PRODUCTS. 

There  continue  to  be  inquiries  regardiiii;'  the  eultivtitioii  of  viinilla. 
There  are  in  the  i.shmds  one  or  two  established  plantations  of  vanilla, 
the  best  known  heing  that  of  Mr.  Edwards  on  Hawaii.  A  brief 
account  of  the  culture  and  curing  of  vanilla  has  been  given  in  Press 
liulletin  No.  G  of  the  station. 

The  dried  fruit  of  the  litchi  (see  PI.  Ill)  is  becoming  more  exten- 
sivel}'  known  in  the  markets  of  the  United  States,  and  the  successful 
efforts  to  grow  the  trees  in  Hawaii  indicate  the  possible  success  of 
more  extensive  plantings.  The  dried  fruits  from  China  sell  in  the 
Washington  market  for  about  5(»  cents  a  })ox,  containing  about  1  (juart, 
and  the  demand  for  the  very  limited  production  in  Hawaii  is  such  that 
the  price  is  very  dear. 

Attempts  are  being  made  b}-  the  station  in  cooperation  with  the 
Bureau  of  Plant  Industry  of  the  U.  S.  Department  of  Agriculture  to 
introduce  more  widely  the  mangosteen  in  Hawaii.  There  are  already 
a  few  trees  of  this  delicious  fruit  (see  IM.  IV,  tig.  1)  growing  in  the 
islands  and  etfo.rts  are  being  made  to  propagate  others.  The  tree  is 
of  slow  growth,  and  the  proper  conditions  for  culture  are  yet  to  be 
ascertained.  The  successful  germination  of  locally  grown  seed  is 
reported. 

Another  fruit  that  merits  attention  is  the  Wi  fruit  {Spondias  dulcis). 
(See  PI.  IV,  tig.  2.)  It  is  also  known  as  Tahiti  apple.  It  is  produced 
on  a  tree  that  attains  a  height  of  5(>  feet.  The  fruit  is  a  golden  yellow 
and  resembles  a  pineapple  in  flavor.  It  is  a  native  of  the  South  Sea 
Islands  and  is  now  rather  widely  distril)uted  throughout  the  Tropics. 

A  variet}'  of  papaias  received  from  Porto  Rico  Experiment  Station 
as  the  best  form  to  be  found  in  that  island  has  also  proved  successful 
here.  Though  it  has  not  under  our  conditions  proved  itself  equal  in 
tlavor  to  some  varieties  w^hich  have  been  longer  in  cultivation  here,  it 
is  worthy  of  a  place  in  cultiv^ation  and  wnll  be  a  valuable  addition  to 
the  list  of  forms  in  Hawaii.  It  seems  to  have  a  more  active  aperient 
quality  than  the  local  papaias. 

Centrosema  plumeri  promises  to  be  a  very  successful  green  manur- 
ing crop.  These  seeds  also  were  received  from  the  Porto  Rico  Station 
and  have  been  multiplied  here.  The  plants  make  a  very  rapid  growth 
after  they  get  well  started  and  cover  the  land  with  a  dense  mass  of 
foliage  which  soon  begins  to  decay  from  below  but  increases  above. 

The  wood-oil  nuts  which  were  received  from  the  Section  of  Seed 
and  Plant  Introduction  and  Distribution,  U.  S.  Department  of  Agri- 
culture, consisted  of  two  lots — one  in  the  hulls  and  the  other  without 
hulls.  The  latter  were  nearh'  a  total  failure,  only  four  or  five  seeds 
germinating.  The  other  lot  received  in  the  hulls  were  in  good  con- 
dition, and  a  very  large  percentage  have  made  a  good  start. 
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The  Rosolla  {Jlibisci/N  sahdarltf'a)  has  been  little  cultivated  in  Hawaii, 
though  it  is  quite  common  in  Australia,  and  was  long  ago  introduced 
to  these  islands  from  that  source.  It  makes  a  good  growth  on  the 
station  grounds,  and  it  is  hoped  that  it  will  fruit  freely.  The  large 
flesh}"  cah'x  of  the  flower  is  both  useful  and  ornamental.  It  is  this 
part  of  the  plant  which  is  used  in  the  making  of  a  jam  which  closely 
resembles  in  color  and  flavor  that  made  from  cranberries. 

At  the  upper  lands,  where  the  rainfall  is  the  only  water  supply, 
have  been  planted  cofl'ee,  bananas,  carnations,  violets,  and  garden 
vegetables.  Some  of  the  land  has  been  cleared  of  under])rush  and 
terraced,  and  is  now  ready  for  further  planting.  The  mango  and 
avocado  trees,  which  were  planted  there  in  the  forest  before  the  estab- 
lishment of  the  station,  have  received  care  and  attention  so  far  as  avail- 
able funds  would  allow.  The  other  trees  surrounding  them  and  which 
threatened  their  life  having  been  removed  several  years  ago,  they 
are  now  in  promising  condition  and  form  quite  an  orchard  of  these 
two  tropical  fruits. 

DISEASES  OF  PLANTS. 

Several  plant  diseases  have  received  attention  during  the  5^ear.  Two 
diseases  of  the  banana  have  caused  considerable  loss,  the  one  being  the 
"  ripe  rot"  and  the  other  the  "  banana  scab." 

RIPE    ROT. 

The  ripe  rot,  or  banana  anthracnose,  is  due  to  the  attack  of  the  fun- 
gus Glicoxporium  mumrutn.  The  disease  makes  its  flrst  appearance  on 
the  fruit  in  the  form  of  small  black  spots  which  may  increase  in  area  until 
the  whole  banana  is  blackened.  This  not  only  destroys  its  appearance 
but  results  in  the  decay  of  the  fruit  before  ripening.  The  fruiting 
stage  of  the  fungus  is  marked  b}"  roseate  tints  in  which  areas  spores 
are  readilj^  found  in  large  numbers. 

The  methods  for  the  control  of  this  disease  must  consist  in  precau- 
tionary measures  and  possibh' in  the  use  of  the  copper  solutions.  Too 
much  stress  can  not  l)e  laid  upon  the  importance  of  packing  the  fruit 
Avy.  Wet  packing  and  stowing  in  the  hold  of  the  vessel  furnish  ideal 
conditions  for  the  growth  of  the  fungus.  Decaying  fruit  should  not 
be  left  about  the  fields  or  packing  sheds,  as  this  would  furnish  millions 
of  spores  for  the  further  spread  of  the  disease.  Bordeaux  mixture 
and  the  ammoniacal  solution  of  copj^er  carbonate  have  not  been  tested, 
but  from  the  general  character  of  the  disease  it  is  believed  that  their 
use  is  to  be  recommended  at  least  experimentally. 
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BANANA    .SCAB. 

Banana  scab  makes  its  appearance  in  rnsU'  fissures  in  the  rind  of  the 
fruit.  As  it  increases,  the  whok^  hanana  may  become  brownish  in 
color,  and  though  the  interior  may  not  be  injured  man}-  such  fruits 
will  render  a  ]>unch  unsalable. 

The  fung-us  which  causes  this  disease  has  not  been  full}'  determinixi. 
Its  appearance  has  been  observed  in  several  countries,  notably  in 
New  South  Wales,  where  it  has  been  studied  by  Dr.  N.  A.  Cobb,  who 
speaks  of  the  spores  as  "of  some  Phoma-like  form." 

The  disease  is  widespread  throughout  the  islands  but  is  not  serious 
except  ou  the  higher  elevations,  where  the  banana  makes  a  slow 
growth.  The  copper  solutions  are  to  be  reconnnended  for  the  treat- 
ment of  this  disease  also.  It  is  important  to  establish  the  vigor  of  the 
plant  by  cultivation  and  fertilization  and  to  avoid  the  attempt  to  grow 
bananas  commercially  in  climates  unsuited  to  them.  The  fruits  should 
be  kept  clear  of  the  cast-oti'  1)racts  and  other  matter  which  might  hold 
dampness  and  thus  furnish  suitable  conditions  for  the  growth  of  the 
fungus. 

NEMATODES    IX    BANANAS. 

Quite  frequently  ])anana  plants  arc  found  in  which  the  young  grow- 
ing leaves  are  decaying.  Several  such  plants  were  observed  in  June 
among  those  planted  for  shade  for  the  cacao  at  Hilo.  Microscopic 
examination  revealed  the  presence  of  myriads  of  nematode  worms 
which  it  is  l)elieved  were  the  sole  cause  of  the  injury.  It  is  neverthe- 
less true  that  nematode  worms  have  been  reported  in  connection  with 
several  banana  troubles  where  fungi  were  also  present. 

When  a  plant  is  atfected  as  above  described  it  is  best  to  dig  out  the 
whole  stool,  and,  after  fertilizing  liberally,  to  replant  with  an  offset 
from  a  health}-  plant. 

NftMATODE   AVORMS   IN    COFFEE. 

In  the  month  of  Ma}'  inquiry  came  from  Kona,  Hawaii,  in  regard 
to  a  so-called  dis'ease  of  coffee  which  was  reported  to  be  doing  much 
damage  to  the  crop,  causing  a  large  part  of  it  to  fall  from  the  trees. 
A  small  quantity  of  the  berries  was  received  and  an  examination  was 
made  for  evidences  of  fungi.  None  were  found,  however,  but  nema- 
tode worms  in  large  numbers  were  inhabiting  the  stem  end  of  the 
berry  and  were  probably  the  cause  of  the  falling  fruit.  Nothing  can 
be  recommended  in  the  wtiy  of  treatment  except  to  increase  the  vigor 
of  the  trees  in  every  way  possible. 
31208— No.  170—06 5 
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FARMERS'  INSTITUTE. 

Tlic  horticulturist  lius  acted  as  secretary-treasurer  of  the  farmers' 
institute  of  Hawaii.  Four  meetings  have  l)een  held  during  the  year, 
at  each  of  which  three  or  more  papers  oi-  lectures  have  been  presented. 
The  meml)ersliip  has  l)een  increased. so  that  sulHcient  funds  have  been 
s(H'ured  to  meet  the  minoi-  incidental  expenses  of  the  institutes.  No 
( .(.vcnunent  funds  are  availal)le  for  the  carryingon  of  this  work.  An 
arrangement  has  been  made  with  the  Hawaiian  P'orester  and  Agricul- 
turist, the  local  agricultural  pei-iodical,  so  that  all  papers  presented 
at  the  meetings  are  now  published  and  thus  made  avaihible  to  every- 
one in  the  Territory  and  also  are  preserved  in  permanent  form. 
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REPORT  ON  AGRICULTURAI.  1\\T:ST1GATI0NS  IN 
PORTO  RICO,  1905. 


INTRODUCTION. 

The  work  of  an  a<j;ri{'iiltural  experiment  station  in  the  Tropics  is  in 
many  ways  quite  different  from  tliat  of  stations  in  the  Tenii)erate 
Zone.  This  seems  pecuhar,  as  it  would  appear  at  first  glance  that 
methods  which  are  successful  in  the  Temperate  Zone  would  prove 
feasi})le  in  the  Torrid  Zone,  but  the  conditions  are  so  different  that 
presupposed  considerations  are  often  in  error.  The  growing  season 
extends  throughout  the  twelve  months  of  the  year,  but  there  is 
quite  a  variation  caused  largely  by  rainfall  and  perhaps  other  causes 
that  are  not  now  kno\ra.  Ex])erimental  work  in  the  Tropics  is 
almost  altogether  ])ioneer  work,  for  in  obtaining  results  methods 
worked  out  in  other  regions  are  of  no  avail  and  sometimes  apt  to 
prove  misleading. 

With  the  present  knowledge  of  the  methods  of  dissemination  and 
control  of  yellow  and  malarial  fevers  there  is  destined  to  be  at  an  early 
date  a  great  forward  movement  in  the  production  and  resultant  pros- 
perity of  the  Tropics.  Already  there  is  a  distinct  immigration  of 
northern  peoples  into  this  zone,  and  the  returns  from  capital  invested 
are  becoming  more  and  more  remunerative.  In  furthering  the  inter- 
ests of  this  region  of  the  earth,  bringing  into  it  increased  prosperity, 
there  is  no  factor  capable  of  doing  so  much  good  as  agricultural  experi- 
ment stations.  The  problems  facing  these  stations  are  manifold ;  the 
questions  before  the  investigator  being  so  many  and  so  varied  he  ap- 
pears almost  overwhelmed  at  the  beginning  of  the  work.  With  so 
many  questions  for  solution  it  is  readily  apparent  that  the  men  and 
means  available  are  wholly  inadequate  to  the  work  in  hand .  In  view  of 
this  condition  the  policy  of  the  Porto  Rico  Experiment  Station  is  to 
confme  its  efforts  to  a  few  lines  and  carry  them  to  a  successful  issue 
before  taking  up  others.  In  selecting  lines  of  work  it  has  sought  to 
develop  those  productions  and  methods  that  with  quick  results  will 
redound  to  the  greatest  good  of  the  inhabitants  of  the  island.  It  is 
necessary,  therefore,  that  the  first  experiments  be  of  a  practical  na- 
ture, leaving  the  more  obscure  problems  for  later  consideration. 

During  the  past  year  there  has  been  a  decided  improvement  in  the 
agricultural  conditions  of  the  island.     Some  crops  that  have  been 
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produced  for  many  years  are  sliowino;  increased  plantincjs,  and  several 
crops  inti-oduced  since  the  American  occu])ation  are  yielding  a  profit 
and  are  being  extended.  While  the  area  of  Porto  Rico  is  compara- 
tively small,  the  climatic  conditions,  due  largely  to  rainfall,  are  quite 
variable.  This  will  result  in  the  ])redominance  of  some  crops  in  cer- 
tain localities.  The  conformation  of  the  land  also  has  somewhat  to  do 
with  this  matter.  At  present  all  low  grounds  that  are  at  all  adapted 
are  devoted  to  the  growing  of  sugar  cane.  It  will  be  necessary  later 
to  rotate  crops  on  these  lands  in  some  systematic  way.  In  such  case 
it  is  probable  rice  will  be  the  main  crop  together  ^vith  some  legume. 

COFFEE. 

The  interior  is  still  and  will  continue  to  be  largely  devoted  to  coffee 
growing.  Although  the  prices  have  not  been  favorable  to  the  pro- 
duction of  this  crop,  they  are  growing  better,  and  when  the  American 
palate  learns  to  appreciate  the  peculiar  flavor  of  the  Porto  Rican  berry 
it  is  probable  that  the  price  will  be  further  enhanced.  As  will  be  seen 
by  the  report  of  the  expert  in  charge,  the  experiment  station  is  carry- 
ing on  extensive  experiments  with  coffee.  These  experiments  are 
along  several  lines  as  introducing  those  coffees  that  bring  the  highest 
prices  in  the  States  markets,  and  also  increasing  the  yield  and  improv- 
ing the  quality  of  the  native  product.  Some  of  our  importations,  as 
Java  and  other  coffees,  will  bear  their  first  crop  during  the  year  1905. 
It  will  then  be  possible  to  determine  the  quality  of  these  coffees  when 
gro^^^l  under  Porto  Rican  conditions.  We  have  demonstrated  that 
both  the  yield  and  quality  of  the  Porto  Rican  berry  can  be  greatly 
improved  by  better  cultural  conditions.  The  average  production 
per  tree  in  Porto  Rico  is  much  under  1  pound,  while  some  of  the  new 
trees  in  the  station  grounds  that  are  just  coming  into  bearing  are  pro- 
ducing over  2  pounds  per  tree.  This  has  been  brought  about  by  select- 
ing good  seed  for  planting  in  seed  beds  and  by  setting  in  the  field  only 
the  strongest  and  most  vigorous  plants;  also  by  pruning  and  thor- 
oughly cultivating  the  trees  until  they  come  into  bearing. 

Some  of  the  introduced  varieties  have  fruited  this  jea,T,  and  it  has 
been  possible  to  test  in  a  preliminary  waj-  the  relative  merits  of  some 
varieties  of  Philippine  and  Hawaiian  coffee.  These  varieties  are 
believed  to  be  inferior  to  the  Porto  Rican  varieties,  but  some  choice 
Ceylon  varieties  retain  their  characteristic  flavor  when  grown  under 
Porto  Rican  conditions.  This  is  considered  very  encouraging,  as  it 
seems  to  indicate  the  possibility  of  growing  varieties  that  bring  the 
highest  prices  in  the  world's  market  without  loss  of  their  peculiar 
flavor  and  other  qualities.  It  is  hoped  that  it  will  be  possible  to  report 
on  a  number  of  high-class  Mocha  and  Java  coffees  next  year. 

This  investigation  is  awakening  wide  interest  among  the  coffee 
planters  who  are  adopting  improved  methods  of  culture.     It  has  been 


the  ciiston-i  formerly  to  take  up  wild  i^lants  o:rowino:  in  the  woods,  set 
them  at  the  proper  distance,  roughl}'  prune  them  with  a  machete,  and 
give  them  little  or  no  cultivation. 

CANE. 

Since  the  American  occupation  cane  growing  has  undergone  an 
entire  revolution.  American  capital  has  come  in  and  built  large 
sugar  mills  or  centrals,  resulting  in  the  abandonment  of  the  many 
smaller  mills  which  dotted  the  cane  regions.  The  cane  growers  find 
it  more  profitable  to  sell  their  canes  to  the  large  centrals  than  to  grind 
them  in  their  small  mills,  often  using  oxen  for  power  and  boilmg  the 
juice  in  open  kettles. 

Some  of  the  larger  centrals  are  carrying  on  experiments  in  growling 
cane  and  they  are  very  urgent  that  the  station  undertake  experiments 
in  this  line.  Some  experiments  with  cane  have  been  taken  up  by  the 
station,  but  our  limited  funds  prevent  very  extended  work  in  this. line. 
By  cooperating  with  some  of  the  larger  plantations  the  station  hopes 
to  obtain  some  valuable  results  along  certain  lines  in  cane  production. 
At  the  present  time  the  greatest  interest  is  in  the  methods  of  planting 
and  the  proper  fertilization  of  this  crop.  The  fertilization  of  Porto 
Rican  soils  is  very  important  as  it  has  not  had  nmch  attention  in  the 
past,  and  it  is  not  known  just  what  these  soils  most  need.  The  results 
of  prelimmary  tests  indicate  that  cane  responds  very  readily  to  com- 
mercial fertilizers,  and  while  no  very  definite  conclusions  can  be  drawn 
at  this  time  it  seems  that  fertilizers  containing  the  three  elements — 
nitrogen,  potash,  and  ])hosphoric  acid — are  advisable.  On  the  ground 
of  the  station  potash  showed  especially  favorable  results. 

In  buying  fertilizers  in  Porto  Rico  planters  are  urged  to  buy  high- 
grade  goods.  It  is  of  course  the  nitrogen,  potash,  and  phosphoric 
acid  that  constitute  the  value  of  a  fertilizer  and,  owing  to  the  high 
freight  rates,  there  is  no  advantage  in  transporting  an  excess  of  filler 
in  the  goods.  The  last  legislature  of  Porto  Rico  passed  an  act,  pre- 
pared by  the  experiment  station,  providing  for  the  inspection  of  fer- 
tilizers sold  in  the  island.  This  forms  a  guaranty  enabling  the  planter 
to  protect  himself  in  the  purchase  of  fertilizers,  and  at  the  same  time 
the  printed  label  enables  him  to  follow  more  closely  the  composition 
and  the  results  of  its  use. 

The  station  is  securing  some  of  the  more  promising  seedling  canes 
with  the  object  of  introducing  these,  after  trial,  upon  the  plantations. 
As  in  the  case  of  many  of  the  other  economic  plants  of  Porto  Rico 
there  is  great  need  of  breeding  up  the  varieties  of  cane  now  grown. 
The  centrals  have  been  purchasing  canes  upon  gross  weight  and  are  now 
discriminating  in  price  only  with  varieties.  With  the  economies  that 
are  coming  in  sugar  production  in  Porto  Rico  they  will  shortly  esti- 
mate the  value  by  the  sugar  content,  therefore  improvement  in  cane 
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production  must  proceed  alon^::  several  lines.  Not  only  must  the  gross 
yield  be  increased  but  the  percentage  of  sugar  in  the  juice  nmst  be 
raised.  Agam,  it  is  observed  that  some  varieties  are  more  resistant  to 
certain  insect  pests  and  fimgus  diseases.  One  well-known  variety  that 
has  been  grown  in  Porto  Rico  for  many  years  is  now  being  abandoned 
])ecause   of  insect   depredations   toward   wliich   other  varieties   are 

resistant. 

At  this  writing  no  very  serious  insect  pests  or  diseases  are  prevalent 
in  the  cane  fields,  although  with  the  largely  increased  plantings  and 
lack  of  rotation  such  are  likely  to  occur.  Some  such  outbreak  came 
about  thirty  years  ago,  when  cane  growing  in  Porto  Rico  was  passing 
through  one  of  the  more  prosperous  periods  of  its  history.  Lately 
some  diseased  canes  were  brought  to  the  station  that  were  infested 
with  hirvi^,  of  a  species  of  Sphenophorus.  The  person  on  whose  planta- 
tion it  was  found  said  the  cane  presented  nmch  the  same  appearance 
as  during  the  serious  trouble  in  the  seventies. 

The  moth  borer  {Diatrsea  saccharalis  Fab.)  has  been  reported  as 
doing  damage  in  various  sections.  It  is  advised  that  cane  seed  be 
soaked  for  twenty-four  hours  in  limewater  before  planting  to  destroy 
this  pest  and  also  as  a  hindrance  to  other  troubles  that  might  be 
present  in  the  seed.  This  practice  is  also  believed  to  favor  the  germi- 
nation of  the  seed. 

A  further  experiment  has  been  made  along  this  line  to  test  tho 
influence  of  several  solutions  on  the  germination  and  early  growth  of 
canes.  Less  than  5  per  cent  solutions  were  nuide  up  of  Ume,  magnesia, 
lune  and  magnesia,  ammonia,  nitrate  of  soda  and  a  mixture  of  nitrate 
of  soda,  acid  superphosphate  and  muriate  of  potash.  The  canes 
soaked  sixteen  hours  in  a  solution  of  lime  and  magnesia  germinated 
quickest  and  made  the  best  early  growth.  That  soaked  in  limewater 
was  next  in  thriftiness.  The  canes  soaked  in  the  ammonia  water  ger- 
minated second  best  but  in  a  short  time  fell  behind.  Those  soaked  in 
the  other  solutions  were  slower  in  starting  and  less  thrifty  than  those 
in  the  check  plat,  which  were  not  soaked  at  all. 

Besides  the  growing  of  cane  the  station  has  taken  up  some  problems 
in  the  utilization  of  the  by-products  of  cane.  At  present  a  great  many 
oxen  are  used  on  the  plantations,  and  as  more  and  more  land  is  being 
broken  and  planted  the  feeding  of  these  animals  is  becoming  a  serious 
question.  During  the  grinding  season  cane  tops  are  fed  in  large 
amounts  to  the  oxen  and  it  seems  possible  that  a  way  may  be  found 
for  preserving  these  for  future  use.  As  a  dry  feed  they  do  not  seem 
to  be  relished,  but  it  is  probable  that  some  means  may  be  found  for 
properly  ensiling  them.  With  these  and  other  by-products  of  cane 
production  and  manufacture,  like  molasses,  it  is  not  improbable  that 
in  the  future  not  only  the  work  animals  but  large  numbers  of  beef 
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cattle  will  ho  fed  in  the  neio;hl)orhood  of  the  centrals.  At  present  the 
molasses  is  shipped  to  the  States  and  incorporated  in  specially 
prepared  stock  feeds. 

TOBACCO. 

Dnrinf!^  the  year  the  station  issued  a  bulletin  (No.  5)  on  Tobacco 
Investigations  in  Porto  Rico.  This  includes  a  description  of  tobacco 
soils  and  methods  now  followed  in  growing  tobacco  in  Porto  Rico. 
Experiments  in  growing,  curing,  and  fermenting  tobacco  are  described 
in  detail,  and  suggestions  made  for  the  improvement  of  our  tobaccos 
both  in  culture  and  fermentation  and  in  seed  improvement.  Our 
tobacco  expert  resigned  to  enter  the  Bureau  of  Plant  Industry  of  the 
U.  S.  Department  of  Agriculture,  and  since  that  time  no  work  has 
been  carried  on  with  the  cigar  tobacco  growing  in  the  interior.  It 
is  very  necessary  that  further  studies  be  made  with  this  im})()rtant 
crop,  should  our  means  allow.  The  tobacco  soils  of  the  island  should 
be  mapped  out  and  further  studies  made  of  their  fertilization. 
Researches  with  the  curing  and  fermenting  of  cigar  tobaccos  are 
very  much  needed. 

Some  of  the  larger  companies  located  in  the  interior  valleys  are 
producing  a  very  fine  ({uality  of  tobacco,  both  filler  and  wTapper. 
The  soils  of  the  station  and  their  proximity  to  the  sea  forbid  the  pro- 
duction of  the  finer  qualities  of  cigar  tobaccos.  Experiments  are 
being  carried  out,  however,  in  the  production  of  other  kinds  used  in 
manufactiu-ing.  It  has  been  found  that  the  White  Burley,  such  as  is 
grown  in  Kentucky,  does  very  well  on  the  soils  of  the  station,  pro- 
ducing a  very  large  fine  plant.  Further  experiments  are  being 
carried  out  with  this  variety. 

COTTON. 

There  has  been  quite  an  increase  in  the  area  devoted  to  sea-island 
cotton  in  Porto  Rico.  This  has  been  fostered  by  the  experiment 
station,  which  distributed  several  tons  of  improved  seed  to  vari- 
ous sections.  The  special  agent  in  charge  has  also  prepared  during 
the  present  year  a  circular  on  cotton  growing,  which  has  been  dis- 
tributed over  the  island. 

The  quality  of  the  cotton  grown  in  Porto  Rico  is  very  good  and  it  is 
a  crop  that  is  especially  adapted  to  the  country,  because  the  poorer 
farmers  can  produce  it  in  limited  amounts  without  the  aid  of  capital 
and  employ  their  families  in  the  various  operations  in  its  production. 
There  is  no  boll  weevil  in  Porto  Rico,  and  the  only  insect  pests 
reported  as  in  any  way  seriously  affecting  the  crop  are  the  cotton 
caterpillar  {Alabama  argillacea  Hbn.)  and  the  cotton  stainer  (Dys- 
dercus  suturellus  H.-Schf.).     The  cotton  caterpillar  has  caused  serious 
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damage  in  a  gjeat  many  fields.  Although  this  insect  has  been  on  the 
island  as  far  back  as  records  go,  it  does  not  become  a  serious  pest 
until  the  extended  plantings  of  cotton  permit  it  to  increase  in  unusual 
numbers.  It  is  found  all  tlirough  the  Southern  ^States,  and  since 
effective  measures  have  been  developed  to  combat  it  its  depredations 
are  not  serious.  It  is  highly  important  that  our  planters  keep  on 
hand  a  certain  amount  of  Paris  green  unless  in  a  position  to  obtain 
it  quicklv.  This  caterpillar  marches  like  an  army  and,  unless  stopped, 
it  will  very  rapidly  devastate  a  field.  It  has  appeared  twice  at  the 
experiment  station,  but  was  readily  checked  by  the  use  of  Paris 
green  mLxed  with  lime,  1  part  of  the  former  to  8  parts  of  the  latter 
dusted  on  the  plants. 

The  experiments  with  cotton  at  the  station  have  been  somewhat 
extensive,  following  several  lines.  Two  varieties  of  sea-island  cotton 
are  on  trial  and  quite  a  number  of  Egyptian  cottons  procured  from 
the  United  States  Department  of  Agriculture.  Bureau  of  Plant  Indus- 
try. So  far  indications  point  to  the  sea-island  cotton  as  the  most 
profitable  for  Porto  Rican  conditions.  The  Egyptian  cottons  at  the 
station  have  made  a  very  rank  growth,  but  the  production  has  not 
been  as  good  as  expected,  due  doubtless  to  the  excessive  rainfall. 
These  varieties  will  probably  do  better  in  the  drier  sections,  espe- 
cially where  irrigation  is  practiced. 

Our  experiments  with  fertilizers  indicate  that  the  three  elements  of 
plant  food  are  needed  in  Porto  Rican  soils,  but  more  especially  potash 
and  phosphoric  acid.  With  the  first  crop  on  most  soils  not  much  ferti- 
lizer is  recommended,  but  it  is  advisable  to  use  a  little  containing 
nitrogen,  phosphoric  acid,  and  potash.  This  will  in  all  probability 
prove  remunerative,  will  tend  to  interest  the  planter  in  the  needs  of 
liis  soil,  and  will  start  him  in  properly  using  fertilizers  upon  which 
the  success  of  Porto  Rican  agriculture  so  much  depends. 

It  is  proposed  to  issue  a  bulletin  on  growing  this  important  crop, 
and  it  is  hoped  that  the  area  now  planted  wall  be  extended  in  the 
island.  It  is  estimated  that  during  the  year  there  were  between  6,000 
and  7,000  acres  planted  to  sea-island  cotton  and  that  the  yield  will 
exceed  5,000  bales. 

There  is  no  especially  discouraging  feature  to  cotton  growing  in 
Porto  Rico.  The  cotton  caterpillar  has  caused  losses,  but  as  it  is 
easily  combated  the  planter  should  not  become  discouraged.  It  is 
probable  that  this  insect  will  decrease  the  cotton  acreage  during  the 
season  of  1906  and  perhaps  for  several  seasons. 

There  is  much  to  be  desired  in  cotton  culture  in  Porto  Rico.  Better 
methods  of  culture  must  be  followed  in  order  to  improve  the  quality  of 
the  fiber.  This  should  begin  with  the  selection  of  the  seed  and  end 
only  with  the  delivery  of  the  lint  to  the  gin.  Improved  seed  only 
should  be  planted,  and  all  wild  cotton  destroyed  to  avoid  contamina- 
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tion  of  the  seed  produced.  Better  culture  must  be  ^iven  our  cotton 
and  it  nuist  he  fertihzed.  Old  cotton  plants  nnist  he  destroyed  and 
not  allowed  to  g^row  into  a  tree.  Such  cotton  is  inferior  and  the  yields 
are  too  small.  Because  cotton  g^rows  naturally  in  Porto  Rico  the 
industi-y  nuist  not  be  given  over  wholly  to  nature. 

CORN. 

Some  com  is  grown  in  certain  sections  of  Porto  Rico,  but  its  produc- 
tion should  be  greatly  extended.  The  native  varieties  especially  need 
improvement,  as  they  are  small,  with  large  cobs  and  inferior  grains. 
The  station  has  been  experimenting  vnili  com  from  seeds  growTi  in  the 
vStates  and  also  in  im])roving  the  native  varieties;  so  far  our  results 
with  seeds  from  the  States  have  not  been  promising.  There  is  some 
peculiar  condition  here  that  prevents  such  corn  from  properly  devel- 
oping. This  reason  has  not  yet  been  determined,  but  it  is  hoped  that 
some  way  will  be  found  to  utilize  the  improved  varieties  from  the 
United  States.  In  the  meantime  the  station  is  endeavoring  to  develop 
an  improved  corn  from  native  seed.  Doubtless  in  time  a  very  fine 
variety  will  be  obtained,  but  could  corn  from  the  States  be  gro\\Ti  here 
that  result  would  be  reached  much  quicker. 

The  only  serious  insect  pest  on  the  corn  plant  is  the  cotton  bollworm 
{Heliothis  ohsoleta  Fab.),  which  attacks  it  during  most  seasons  of  the 
year.  This  is  especially  bad  in  regions.of  the  greatest  rainfall.  It  is 
rather  hard  to  combat  this  insect,  and  planters  as  a  rule  in  corn- 
growing  sections  plant  at  those  times  when  the  insect  is  less  numerous. 

RICE. 

Porto  Rico  imports  annually  large  quantities  of  rice,  which  con- 
stitutes a  large  part  of  the  food  of  the  people.  By  far  the  larger 
amount  comes  from  the  port  of  New  Orleans  and  consists  of  the  cheaper 
grades  of  the  Louisiana  rice.  At  the  present  time  small  patches  of 
upland  rice  are  grown,  but  there  is  practically  none  of  the  lowland  rice. 
It  will  be  necessary  to  introduce  rotations  on  those  fields  devoted  to 
cane,  and  rice  will  probably  prove  the  most  profitable  crop  to  use  in 
such  a  rotation.  Those  fields  that  are  now  well  fitted  for  irrigation 
can  be  very  readily  devoted  to  rice  growing.  But  to  grow  rice  suc- 
cessfully in  Porto  Rico  in  competition  with  other  countries,  it  will  be 
necessary  to  use  machinery  as  in  Louisiana. 

Although  labor  is  plentiful  and  cheap,  it  can  not  compete  with 
macliinery  in  the  production  of  this  staple.  The  experiment  station 
is  growing  rice  in  an  experimental  way  under  irrigation,  and  so  far  the 
indications  are  that  this  crop  can  be  very  successfully  produced  in 
Porto  Rico.  It  is  practically  a  new  industry  and  it  will  probably 
be  several  years  before  it  will  assume  the  position  that  its  impor- 
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tance  warrants.  At  present  the  ])lantinijs  of  upland  rice  consist  of 
small  ])atches  about  the  cabins  of  the  })oorer  classes,  who  harvest  the 
«rrain  with  the  sickle  and  pound  it  out  with  hand  mills. 

POTATOES. 

During  tlu^  past  v^inior  (1904-05)  a  number  of  experiments  were  car- 
ried out  in  growing  potatoes  from  northern-grown  seed ;  five  varieties  in 
all  were  tested,  the  best  results  being  obtained  from  Bliss  Triumph  and 
Early  Kose.  The  yields  were  fair  and  the  quality  very  good.  The  only 
serious  pest  developed  was  a  blight  which  was  kept  in  check  with  Bor- 
deaux mixture.  Some  of  the  potatoes  produced  were  shipped  to  San 
Juan  and  New  York.  As  Porto  Rico  im])orts  large  quantities  of  pota- 
toes every  year,  it  is  probable  that  prices  will  be  better  on  the  island 
during  all  seasons  except  late  winter,  when  it  may  be  profitable  to  ship 
to  the  States.  During  the  coming  winter  (1905-06)  several  acres  will 
be  planted  to  potatoes,  and  shipments  will  be  made  to  the  principal 
cities  of  the  island  and  to  New  York.  The  experiments  made  during 
the  past  winter  indicate  that  under  proper  conditions  potatoes  may  bo 
grown  successfully  in  a  commercial  way  in  Porto  Rico.  It  is  not 
thought  that  the  section  represented  by  the  experiment  station  is 
favorable  to  this  crop,  owing  to  the  heavy  nature  of  the  soil  and  the 
excessive  rainfall.  It  is  probable  that  the  higher  altitudes  are  better 
suited  to  the  potato.  There  are  no  serious  hindrances  to  growing 
potatoes  that  are  peculiar  to  Porto  Rico  while  the  local  demand  is  good 
and  constant,  large  amounts  of  the  tubers  being  imported  annually 
from  Spain  and  the  United  States.  In  growing  potatoes  in  the  island, 
however,  the  planter  is  advised  to  fertilize  heavily  and  to  spray  often 
with  Bordeaux  mixture. 

FORAGE  CROPS. 

The  principal  forage  crops  of  the  island  are  malojillo  grass  and 
Guinea  grass,  the  former  growing  on  low  ground  and  the  latter  on  the 
footliills.  These  are  both  very  nutritious  gi-asses,  but  they  make 
heavy  draughts  on  the  soil,  and  the  primitive  methods  of  cutting  and 
feeding  by  hand  are  expensive  and  crude.  It  would  be  far  better  for 
the  soil  if  leguminous  forage  crops  were  grown  instead  of  these  grasses. 
The  sterile  and  inhospitable  condition  of  many  soils  is  often  due  to  the 
repeated  removal  of  these  grasses  from  the  land.  Fields  are  some- 
times kept  in  cane  from  three  to  six  years  and  are  then  allowed  to 
grow  u])  in  malojillo  grass.  This  grass  is  then  cut  for  a  number  of 
years  and  sold  off  the  land.  Such  a  system  of  agi-iculture  must  ulti- 
mately result  in  a  very  poor  ])hysical  condition  of  the  soil.  Even 
with  the  application  of  large  amounts  of  commercial  fertilizers  they 
lose  much  of  their  usual  effectiveness  because  the  physical  condition 
of  the  soil  is  so  poor. 
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The  station  has  a  series  of  phits  hvid  ofl"  for  testinjij  various  legumes 
and  other  forage  crops.  (PI.  I.)  Of  the  legumes  the  cowpea  is  the 
most  promising.  Quite  a  number  of  varieties  have  been  planted  and 
all  do  well  when  the  soils  are  inoculated.  The  earlier  A^arieties  pro- 
duced ripe  seed  in  seventy  days.  The  only  serious  pest  of  this  crop 
is  the  leaf  hopper,  which  cuts  a  good  many  holes  in  the  leaves,  but  not 
enough  to  damage  the  plant  greatly.  The  rainfall  in  the  vicinity  of 
the  station  is  very  heavy,  and  soils  for  cowjjeas  should  be  fairly  well 
drained.  In  some  of  the  drier  sections  it  is  probable  this  crop  will  do 
even  better  than  at  the  station.  In  general  the  cowpea  in  its  growth 
does  not  materially  differ  from  the  same  plant  in  the  States,  except 
that  the  stem  is  somewhat  thicker.  A  number  of  varieties  have  been 
])lanted  throughout  the  twelve  months,  and  while  all  seasons  are 
favorable  to  their  growth,  they  do  better  in  regions  of  hea\^^  rainfall 
if  planted  during  the  drier  months. 

This  legume  is  one  of  the  finest  soil  renovators  known,  not  only 
storing  large  amounts  of  nitrogen  in  the  soil,  but  leaving  the  ground 
in  fine  physical  condition.  It  has  been  reported  as  doing  well  in  the 
north  side  of  the  island  among  the  orange  groves.  Any  section  grow- 
ing cowi)eas  may  have  no  fear  of  failure  in  improving  the  condition 
of  its  soil.  The  growth  of  this  legume  is  one  of  the  most  promising 
developments  of  Porto  Rican  agriculture.    (PI.  II,  fig.  1.) 

The  beggar  weed  makes  a  fair  growth,  but  does  not  reach  the  height 
it  does  on  the  light  sandy  soils  of  Florida.  It  will,  perhaps,  do  better 
on  the  lighter  soils  of  Porto  Rico.  In  sandy  soil  on  the  north  side  of 
the  island  it  has  made  a  very  rank  growth.  It  is  somewhat  damaged 
by  the  same  leaf  hopper  that  troubles  the  cowpea. 

Velvet  beans  do  well  on  the  station  grounds  and  do  not  seem  to  be 
seriously  damaged  by  insect  or  fungus  pests.  They  do  not  make  a 
rank  growth  on  the  heavy  clay  soils  at  the  station,  and  for  a  quick 
growing  crop  are  not  equal  to  the  cowpea. 

Alfalfa  on  soil  properly  drained  and  inoculated  is  a  very  promising 
crop.  The  plat  sown  to  this  is  now  in  full  blossom  three  months  from 
seeding,  and  it  is  the  best  the  writer  has  seen  anywhere  at  that  age. 
Further  observation  w41I  be  necessary,  but  at  the  present  it  appears 
to  be  a  very  promising  crop  for  Porto  Rico  under  proper  conditions. 
So  far  no  insect  or  fimgus  pests  have  developed.  This  crop  has  been 
sown  on  a  piece  of  w^ell-drained  land  near  the  river,  which  is  largely 
composed  of  clay  and  rather  heavy  for  alfalfa.  Our  experiments  on 
heavy  clay  upland  soils  ha^^e  resulted  in  failure. 

So  far  red  clover,  Japan  clover,  and  Genge  clover  have  not  done  well, 
but  further  trials  are  advisable.  Clover  sown  in  the  Tropics  should 
follow  some  hoed  crop,  and  the  ground  should  be  fertilized  with  barn- 
yard manure  in  order  to  get  a  quick  stand.  There  are  certain  rank- 
growing  grasses  that  spring  up  so  quickly  that  there  is  a  tendency  for 
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them  to  choke  out  the  clovers  unless  conditions  for  the  germination 
and  quick  growth  of  the  latter  are  favorable. 

Two  varieties  of  Phaseolus  from  India  have  grown  well  on  wet  soils 
and  in  wet  weather.  They  are  not  equal  to  cowpeas  and  it  is  not 
advisable  to  grow  them  where  the  co\\7)ea  is  well  suited.  The  same 
may  be  said  of  certain  navy  and  other  beans  which  may  be  grown  for 
fertilizing  the  soil. 

All  varieties  of  lupines  and  vetches  have  failed  to  make  satisfactory 
growth.  They  germinate  but  do  not  grow  higher  than  a  few  inches. 
Lupines  will  blossom  at  about  5  inches  high  but  make  no  further 
growth. 

In  testing  legumes  in  a  section  new  to  them  conclusions  can  not  be 
drawn  from  a  few  trials  only.  Given  suitable  conditions,  the  legumes 
adapt  themselves  better  to  the  Tropics  than  most  any  other  plants. 
The  matter  of  inoculating  the  soil  wdth  the  proper  nitrifying  bacteria 
is  one  point  that  often  marks  the  line  between  success  and  failure. 
Again,  there  is  a  question  of  acclimatization  that  must  be  solved.  In 
general  it  seems  advisable  to  repeat  trials  of  legumes  on  the  same 
ground,  one  trial  after  another,  until  the  question  of  adaptability  is 
thoroughly  tested. 

Sunflowers,  like  some  other  plants  of  the  Temperate  Zone,  make  a 
very  (juick  but  stunted  growth.  This  striking  difference  in  the  growth 
in  the  Tropics  is  very  peculiar  with  a  number  of  plants  and  it  is  diffi- 
cult to  understand.  Sweet  corn,  for  example,  sometimes  makes  a 
growth  of  about  2  feet  in  fertile  soil,  bearing  tassel,  and  apparently 
going  through  all  the  stages  of  maturing.  The  natural  conditions, 
as  far  as  we  are  able  to  determine,  are  very  similar  to  those  under 
which  the  plants  wdll  floiu"ish  in  the  Temperate  Zone,  and  at  present 
no  reason  can  be  found  that  will  explain  this  peculiarity.  It  is  prob- 
ably due  to  some  factor  connected  with  the  soil. 

Some  experiments  are  under  way  with  sugar  beets  and  roots  of  fair 
size  have  been  obtained.  The  sugar  content  has  not  yet  been  deter- 
mined. The  plant  is  very  subject  to  blight  in  the  later  stages  of 
growth.  While  the  sugar  beet  can  not  compete  with,  cane  in  the  pro- 
duction of  sugar  in  the  Tropics,  yet  it  might  find  a  place  in  agriculture 
under  certain  circumstances;  for  instance,  on  the  south  side  of  the 
island  some  soils  are  so  alkaline  that  no  cane  can  be  grown  upon  them. 
In  cooperation  with  one  of  the  plantations  containing  such  soils  an 
effort  is  being  made  to  grow  sugar  beets,  hoping  thereby  to  remove 
the  alkali  with  the  crop  of  beets,  so  that  ultimately  cane  may  be  grown. 
The  beets  can  be  put  through  the  mill  and  yield  a  profit  from  the  begin- 
ning, provided,  of  course,  the  sugar  content  is  somewhat  near  that  of 
beets  grown  in  temperate  regions. 

Turnips  and  kale  have  also  been  grown  m  the  experimental  plats, 
and  they  do  very  well.  These  will  doubtlf^ss  prove  of  some  value  as 
an  additional  forage  plant  in  {ho  rations  of  live  stock. 
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Fig.  1.— Cowpeas  Forty-nine  Days  from  Seeding. 


Fig.  2.— Sisal  Plant  Two  and  One-half  Years  Old. 
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Peanuts  are  <]:ro\vn  in  all  sections  of  Porto  Rico,  the  sole  variety 
being  the  small  red  Spanish.  Improved  peanuts  from  the  States 
have  been  ])lanted  and  have  been  found  to  do  as  well  as  the  Spanish 
variety  in  the  experimental  grounds  of  the  station,  and  seed  produced 
from  these  have  upon  replanting  given  equally  favorable  results. 
The  high  food  value  of  this  plant  being  -well  known,  together  with  the 
fact  that  it  is  a  nitrogen  gatherer,  its  planting  is  recommended  for  all 
sections  of  the  island. 

Horse  beans  have  made  only  a  stunted  growth  of  some  12  inches 
in  height  and  have  flowered;  so  far  in  our  experiments  they  are 
classed  as  a  failure.  A  number  of  other  forage  plants  have  been 
tested,  but  at  this  time  no  report  can  be  made;  some  experiments 
have  not  gone  far  enough  and  others  have  failed  for  the  reason  of 
nongermination  of  seed.  It  is  found  that  seed  deteriorate  very 
rapidly  in  this  climate,  probably  on  account  of  the  great  variation  in 
the  humidity  of  the  atmosphere  between  day  and  night. 

FIBERS. 

Experiments  with  fiber  crops  as  rei)()rted  last  year  are  being  con- 
tinued, with  one  or  two  additions.  Indian  hemp  {Cannabis  sativa) 
has  been  tested,  but  made  a  very  poor  and  stunted  growth.  Of  the 
other  fiber  crops  that  have  been  imder  test,  sisal  seems  to  be  the  most 
promising  from  a  financial  point  of  view.  Maguey  grows  luxuri- 
antly and  is  native  to  the  island,  but  the  yield  of  fiber  is  small  com- 
pared with  sisal.  Sansevieria  will  make  a  good  growth  on  certain 
soils,  but  the  yield  of  fiber  is  much  below  sisal,  and  the  soils  that  will 
grow  this  crop  will  also  grow  more  profitable  crops,  like  sugar  cane. 
On  high  ground  that  plant  makes  a  very  meager  growth.  The  insular 
government  has  decided  upon  taking  up  the  growing  of  sisal  on  a 
commercial  footing,  setting  100,000  plants  under  the  direction  and 
supervision  of  the  experiment  station.  The  fiber  expert  of  the 
Bureau  of  Plant  Industry,  U.  S.  Department  of  Agriculture,  Mr. 
Lyster  H.  Dewey,  made  a  visit  to  the  island  in  the  summer  and 
looked  into  the  fiber  situation  in  different  sections.  He  recom- 
mended that  a  commercial  trial  be  made  with  sisal  as  the  most 
promising  of  the  several  fiber  crops  tested  by  the  experiment  station. 
Upon  his  return  to  the  States,  a  box  each  of  sisal  and  maguey  were 
sent  to  Paterson,  N.  J.,  for  extraction  in  the  machines.  Mr.  Dewey 
returned  samples  of  these  fibers  extracted.  Commentmg  upon  that 
from  the  sisal,  he  writes  as  follows: 

This  fiber  is  softer  and  more  grayish  in  color  than  most  of  the  sisal  on  the  market,  owing 
chiefly  to  the  fact  that  it  is  from  leaves  only  2|  years  old,  while  practically  all  of  the  com- 
mercial sisal  fiber  is  obtained  from  leaves  at  least  4  years  old.  This  fiber,  however,  is  of 
remarkably  good  strength  (PI.  11,  fig.  2). 

We  tried  the  maguey  leaves  in  the  machine  at  Paterson,  but  the  machine  would  not  clean 
them  in  a  manner  at  all  satisfactory.     The  fiber  of  the  Porto  Rican  maguey  is  weaker  than 
that  of  sisal  and  the  leaves  are  less  firm  in  texture. 
31207— No.  171-06 2 


18 
FLOWERS. 

There  are  many  very  pretty  flowers  native  to  Porto  Rico,  and  with 
a  httle  care  homes  may  be  made  quite  beautifid  with  them.  There 
is  a  lack  of  systematic  planting,  however,  and  much  to  be  desired  in 
improving  the  quality  of  the  plants.  Roses  especially  do  very  well 
in  this  section  of  the  island. 

The  native  roses  are  small  and  not  well  adapted  to  use  as  cut 
flowers.  The  station  has  introduced  many  roses  from  the  States, 
all  of  which  do  well,  especially  the  climbers.  Noisette  or  tender 
climbing  roses  like  the  Marechal  Niel  grow  very  rapidly  and  produce 
many  very  large,  handsome  flowers. 

The  dahlia  makes  a  very  rank  growth  and  under  proper  treatment 
will  produce  very  fine  bloom.  Hollyhocks  grow  and  blossom  readily. 
Cannas  and  caladiums  are  native,  found  wild,  and  lend  themselves 
very  readily  to  improvement.  Geraniums  grow  very  slowly  and  bloom 
sparingly.  So  far  they  can  not  be  said  to  be  a  success.  Lobelia  and 
pansies  have  been  grown  in  shady  locations  with  much  care,  but  they 
are  not  very  vigorous.  Carnations  make  a  spindling  growth  and 
inferior  bloom.  Sweet  peas  indicate  that  success  will  be  attained 
under  proper  methods  of  growing;  some  trials  have  failed  utterly, 
and  others  have  produced  a  small  amount  of  nice  flowers.  Begonias 
do  well;  salvia  only  fairly  well.  Many  other  ornamentals  are  under 
trial  and  will  be  reported  upon  later. 

LIVE  STOCK. 

The  station  has  purchased  from  farm  receipts  a  stallion  registered 
in  the  American  Saddle  Horse  Breeders'  Association  (PI.  Ill,  fig.  1). 
It  is  very  much  desired  that  the  quality  of  the  Porto  Rican  horses 
be  improved,  as  they  have  very  seriously  deteriorated.  At  present 
they  are  small  and  a  great  many  unsound.  Several  importations  of 
horses  have  been  made  into  the  island,  and  in  the  writer's  opinion 
the  lighter  breeds,  like  the  standard  bred  American  trotting  horse 
and  the  saddle  stock  that  has  sprung  from  the  thoroughbred,  are 
better  adapted  to  Porto  Rican  conditions.  One  importation  of  20 
head  of  Norman  horses,  made  by  a  sugar  company,  has  not  turned 
out  very  well,  a  number  of  them  having  been  lost.  These  heavy 
draft  horses  unlike  those  of  lighter  breed,  can  not  withstand  the 
warm  climate.  Quite  a  number  of  mules  are  now  being  imported 
by  the  sugar  planters  and  are  supplanting  the  oxen-  on  the  plantations. 
Mules  do  very  well  where  properly  handled.  The  station  owns  5, 
which  have  been  on  the  island  from  two  to  five  years.  The  native 
mules  are  small  and  used  only  in  the  interior  as  pack  animals;  they 
will  not  do  for  work  on  the  cane  plantations, 


U.  S.  Dept.  of  Agr  ,  BuL  171,    Office  of  Exot.  Stations 


Plate  III. 


Fig.  1.— Saddle-bred  Stallion,  Thornton  McDonald  2237. 


Fig.  2.— Cabezona  Pineapples,  Showing  Method  of  Planting. 
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Some  cattlo  have  been  imported  during]:  the  year,  and  from  residts 
it  is  probable  there  will  be  more  brought  in  from  year  to  year.  The 
native  cattle  will  doubtless  lend  themselves  very  readily  to  improve- 
ment, needing  especially  to  be  bettered  in  the  line  of  early  maturity 
and  milk  production.  As  work  cattle  they  are  very  fair,  and  con- 
sidering the  lack  of  care  in  breeding  they  are  remarkably  good. 

Porto  Rico  is  infested  with  one  of  the  cattle  ticks,  Boophilus  aus- 
tralis,  and  it  is  necessary  that  imported  cattle  be  inocidated  either 
before  or  immediately  after  landing  to  prevent  them  from  contract- 
ing tick  fever.  Two  shipments  of  inoculated  cattle  made  during 
the  present  year  have  done  very  well.  The  three  head  that  were 
left  at  the  station  for  a  time  apparently  showed  no  signs  of  tick 
fever,  A  later  importation  of  cattle  is  now  at  the  station  undergo- 
ing inoculation  against  this  disease.  There  is  a  belief  among  some 
stockmen  that  tick  fever  does  not  prevail  upon  the  island,  but  the 
Bureau  of  Animal  Industry  of  the  U,  S,  Deparment  of  Agriculture 
has  received  ticks  from  Porto  Rico  and  has  infested  cattle  in  the 
States  with  them,  bringing  on  the  disease.  The  station  is  further 
testing  this  question  in  cooperation  with  the  Missouri  Station,  and 
until  definite  instructions  to  the  contrary  are  given  all  cattle  coming 
to  the  island  should  be  inoculated  unless  they  come  from  below  the 
quarantine  line. 

Some  sheep  are  raised  in  Porto  Rico,  but  their  condition  can  not  be 
said  to  be  thrifty.  They  lose  a  great  part  of  their  wool,  and  in  the 
section  of  greatest  rainfall  are  very  liable  to  disease. 

Goats  are  found  all  over  the  island  and  add  much  to  the  nourishment 
of  the  poorer  people.  The  station  is  endeavoring  to  obtain  imported 
milch  goats  of  Swiss  breeding  for  the  improvement  of  this  class  of 
animals.  A  great  many  sections  of  the  island,  in  the  interior  espe- 
cially, are  adapted  to  goat  raising  and  to  no  other  class  of  animals. 

Several  importations  of  swine  have  been  made  into  Porto  Rico  and, 
as  far  as  the  writer's  knowledge  goes,  all  have  done  well.  The  native 
pig  is  of  the  razor-back  type,  and  it  does  not  seem  advisable  to  try  to 
improve  it,  but  rather  to  substitute  pure-bred  stock.  No  hog  cholera 
or  swine  plague  prevails  on  the  island  so  far  as  the  writer's  experience 
goes. 

All  classes  of  poultry  thrive  in  Porto  Rico,  but  the  stock  found  at 
present  is  greatly  in  need  of  improvement.  Chickens  consist  mainly 
of  the  game  breed,  and  are  small  and  active,  but  not  well  adapted 
to  meat  or  egg  production.  Several  importations  have  done  well. 
Ducks  thrive,  and  quite  a  number  of  turkeys  and  guineas  are  raised. 
There  is  a  good  local  demand  for  poultry  products,  and  there  are  no 
serious  hindrances  to  the  production. 
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MISCELLANEOUS  NOTES. 

At  the  last  session  of  the  letjislature,  the  old  Spanish  station,  con- 
sistintj  of  7  acres  of  land  and  a  few  buildino;s  adjoinino;  the  Porto  Rico 
Station,  was  turned  over  to  the  latter.  This  makes  altogether  242 
acree  in  the  station  farm.  In  the  Tropics  it  takes  more  capital,  labor, 
and  teams  to  cultivate  land  than  in  the  Temperate  Zone.  The  grow- 
ing season  extends  throughout  the  year,  and  there  being  no  frost  to 
clear  the  land,  it  cjuickly  grows  up  to  wild  grasses  when  not  tilled. 
For  this  reason  only  a  portion  of  the  station  farm  has  been  planted. 
The  low  grounds  have  all  been  tile  drained  and  planted  to  various 
field  crops  and  vegetables.  The  high  grounds  have  been  planted  to 
fruits  of  various  kinds,  including  citrus  fruits,  pineapples,  etc.,  and 
also  cotton,  cassava,  sweet  potatoes,  broom  corn,  and  cane. 

During  the  yenT  'Sir.  O.  W.  Barrett,  entomologist  and  botanist, 
resigned  to  enter  the  U.  S.  Department  of  Agriculture.  It  is  hoped 
to  fill  this  position  at  an  early  date,  and  also  to  add  during  the  com- 
ing fiscal  year  a  chemist  to  the  staff,  and  to  build  a  chemical  labor- 
atory. No  appropriation  was  made  by  the  insular  legislature  for  the 
assistance  of  the  experiment  station  and  no  outside  fimds  have  been 
received.  The  farm  receipts  have  increased  somewhat  in  amount, 
exceeding  $1,000.  Cooperative  work  has  been  carried  on  with  the 
Bureau  of  Plant  Industry  and  the  Irrigation  and  Drainage  Investiga- 
tions of  the  Ofhce  of  Experiment  Stations.  The  station  has  cooper- 
ated with  the  insular  authorities  in  the  enforcement  of  a  fertilizer  law 
passed  by  the  last  session  of  the  legislature,  and  also  in  the  enforce- 
ment of  a  plant  inspection  law. 

The  needs  of  the  station  are  very  urgent,  as  the  work  is  developing 
quite  rapidly  in  several  directions.  It  is  very  important  that  more 
time  be  spent  among  the  plantations  investigating  various  troubles  and 
advising  the  planters.  The  station  needs  the  services  of  an  entomolo- 
gist, but  there  is  so  much  work  to  do  in  both  entomology  and  plant 
pathology  that  it  would  be  advisable  to  have  a  man  to  follow  up  each 
line  of  research.  It  is  also  highly  important  that  a  chemist  take  up 
the  stud}"  of  Porto  Rican  soils  and  the  proper  fertilization  of  the  same. 
There  is  also  very  much  need  that  the  waters  used  for  irrigation  pur- 
poses be  examined  and  analyses  made  of  the  deposits  of  guano  found 
in  the  man}"  caves  of  the  island. 

Two  farmers'  institutes  were  held  during  the  year — one  at  Bayamon 
and  one  at  Rio  Piedras.  It  is  hoped  to  hold  more  during  the  coming 
year  in  other  sections.  Many  trips  have  been  made  through  the 
island  by  different  members  of  the  station  staff  in  visiting  the  planta- 
tions. It  is  very  important  that  this  work  be  extended,  and  it  is 
believed  to  be  one  of  the  best  means  of  reaching  the  planters  and 
rendering  assistance  to  them  in  their  work. 
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Diirinf;  tlio  past  year  besides  the  Annual  Report  for  1904  the  station 
issued  Circular  No.  5,  on  Coffee  Growing  in  Porto  Rico;  Bulletin  No. 
5,  on  Tobacco  Growing  in  Porto  Rico,  and  Bulletin  No.  6,  on  Yautias 
or  Taniers. 

REPORT  OF  THE  ENTOMOLOGIST  AND  BOTANIST. 
By  O.  W.  Barrett. 

Following  is  a  brief  account  of  the  various  lines  of  work  conducted 
by  the  entomologist  and  botanist,  until  the  spring  of  1905,  when  he 
severed  his  connection  with  the  station. 

The  lines  of  work  were  more  or  less  identical  with  those  carried  on 
in  1904.  During  July,  August,  and  September  attention  was  directed 
largely  to  the  study  of  the  coffee  leaf-miner  parasites  and  toward  the 
general  study  of  the  fungus  diseases  of  native  crops.  The  various 
collections  of  native  crops,  like  yams,  yautias,  etc.,  were  harvested 
during  December  and  January  and  replanted  on  a  larger  scale  in  Janu- 
ary and  February.     Many  specimens  were  added  to  the  herbarium. 

The  banana  collection  was  increased  hj  the  addition  of  the  Cuban 
varieties,  and  so  far  as  possible  the  eighty-five  or  more  numbered  sorts 
were  classed  into  distinct  types,  which  were  mostly  grouped  in  the 
permanent  variety  test  plat  in  the  alluvial  soil  between  the  station 
office  and  the  river  Yaguez.  It  was  found  necessary  to  allow  about 
twelve  groups  or  types  to  contain  the  said  number  of  varieties. 
During  the  arrangement  of  this  collection  it  was  discovered  that 
several  native  varieties,  largeh^  believed  to  be  identical,  were  quite 
distinct  as  regards  the  fruit  itself.  It  is  hoped  that  this  test  plat  of 
banana  varieties  from  various  tropical  countries  of  the  world  mil 
definitely  decide  the  question  of  sjoionymy  of  the  local  names,  as 
well  as  decide  several  questions  in  regard  to  the  adaptability  of  certain 
types  to  the  manufacture  of  banana  flour,  banana  coffee,  etc. 

The  yautia  collection  was  increased  by  the  addition  of  a  few 
varieties  from  Panama  and  Central  America.  The  present  number 
of  varieties  under  observation  is  about  fifty.  A  bulletin"  giving  a 
general  resume  of  the  subject,  together  with  the  results  of  fertilizer 
tests,  analyses,  and  prospective  uses  of  the  tubers,  which,  so  far  as  is 
kno\\ai,  is  the  first  bulletin  to  be  issued  on  this  subject,  has  been  pub- 
lished. The  crop  is  believed  to  be  the  oldest  one  in  the  history  of 
agriculture. 

The  cassava  collection  was  enriched  by  the  addition  of  a  full  set  of 
the  Colombian  varieties,  secured  in  Jamaica  by  Prof.  P.  H.  Rolfs,  of 
the  Subtropical  Laboratory  of  Miami,  Fla.  About  fifty  named  sorts 
are  now  on  the  variety  list. 
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Roots  of  ramie  (B(ehmeria  nivea)  were  set  in  a  moist  location  near 
the  propaj^atintj  house,  where  they  rapidly  attained  a  considerable 
height.  The  plat  of  cadillo  ( Urena  lohata)  attained  12  feet  m  height, 
and  the  plants  were  almost  branchless  on  account  of  the  thick  stand 
which  was  allowed  to  grow  from  volunteers.  Samples  of  this  fiber  were 
prepared  both  by  retting  and  by  the  dry  stripping  process;  though  the 
strength  is  great,  the  interlacing  of  the  separate  fibers  is  prohibitive 
to  their  successful  combing  by  machinery.  The  Bahama  sisal  and 
the  native  maguey  plants  continue  to  make  a  good  growth,  while  the 
plants  of  the  "Cocuisa"  do  not  show  a  satisfactory  growth. 

On  account  of  the  large  number  of  seeds  and  plants  received  in 
exchange  from  botanical  stations  in  the  West  Indies  and  other  tropical 
countries,  it  was  decided  to  lay  out  a  small  botanic  garden  for  the 
reception  of  those  plants  which  did  not  properly  belong  either  in  the 
forest  plat  or  in  the  fruit  orchard.  About  fifty  species  of  more  or  less 
economic  importance  were  set  in  permanent  positions  in  the  coffee 
grove  north  of  the  station  office;  coffee  trees  were  left  for  shade. 

Experiments  in  the  manufacture  of  starches  and  flours  from  various 
native  roots  and  fruits  were  continued  throughout  the  greater  part  of 
the  year.  Samples  of  these  products  were  sent  to  the  Bureau  of  Chem- 
istry of  the  U.  S.  Department  of  Agriculture  and  to  several  food 
experts.  Some  of  the  results  were  decidedly  promising.  Work  with 
the  banana  coffees  was  also  begun,  but  not  completed;  the  varie- 
ties of  plantain  gave  the  best  results  both  for  a  well-flavored  flour  and 
for  a  coffee  substitute.  Several  varieties  of  cassava,  especially  those 
having  bright  yellow  roots,  appear  to  be  particularly  adapted  to  the 
manufacture  of  a  flour  which  can  be  used  for  nearly  any  purpose  to 
wliich  wheat  flour  is  adapted.  The  distinctive  flavors  are  fairly  well 
retained  if  the  sliced  roots  are  dried  at  a  low  temperature.  Several 
varieties  of  yautias,  particularly  those  having  pink  or  purplish  tubers, 
produce  attractive  looking  flours  which  retain  the  highly  nutritious 
and  delicately  flavored  properties  of  the  fresh  tubers. 

INVESTIGATIONS  IN  ENTOMOLOGY  AND  PLANT  PATHOLOGY. 

A  second  parasite  of  the  cofl'ee  leaf-miner  (Leucoptera  cofeella  Stain.) 
was  discovered  working  in  the  same  leaf  mines  with  the  common 
(Jhrysocharis  livida  Ashm.  This  rare  parasite,  which  seems  to  be 
strictly  primary,  has  been  determined  by  Dr.  William  H.  Ashmead  as 
Zagrammosoma  multilineata,  and  was  first  described  by  him  from  the 
locust  leaf  Tineid  (Lithocolletis  ornatella  Chambers)  of  Kansas. 
Samples  of  infested  coffee  leaves  were  requested  to  be  sent  in  to  the 
station  from  all  sections  of  the  island,  and,  contrary  to  expectations, 
the  parasite  Chrysocharis  livida  proved  to  be  distributed  throughout 
the  island;  hence  the  breeding  experiments  were  discontinued.  The 
action  of  the  latter  parasite  at  the  experiment  station  grounds  has 
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result 0(1  in  the  almost  complete  destniction  of  the  coffee  leaf-miner, 
ulthouiijh  one  year  previous  each  coffee  ])lant  at  the  station  grounds 
carried  on  an  average  something  like  twenty-five  larvae  of  the  leaf- 
miner.  Unfortunately,  the  good  results  of  the  parasites'  work  were 
not  so  much  in  evidence  in  other  sections  of  the  island. 

The  several  insects  injurious  to  cotton  were  studied  during  the  year 
and  a  large  cotton  plantation  was  visited  in  the  vicinity  of  Aguadilla, 
where  great  damage  by  a  caterpillar  had  been  reported.  It  was  found 
that  although  the  cotton  caterpillar  {Alabama  argillacea  Hbn.)  had 
been  somewhat  destructive  in  small  areas  through  the  plantation  the 
pupae  were  nearly  all  parasitized.  Chalcis  annulata  Fab.  was  reared 
from  a  few  pupae  which  were  obtained  in  the  plantation. 

Ten  species  of  mosc[uito-eating  dragon-flies  were  studied  on  the 
station  grounds. 

The  principal  fungus  disease  not  mentioned  in  last  year's  report, 
which  deserves  much  study  and  which  should  be  carefully  guarded 
against  in  all  the  orange  plantations  of  the  island,  is  the  Florida  leaf- 
spot  fungus  (Colletotrichum  gloeosporioides).  This  fungus  appeared 
during  the  last  year  in  the  station's  citrus  nursery,  especially  on  rough 
lemon  stock.  It  had  been  previously  noted  in  several  districts  of  the 
island,  and  it  is  doubtful  whether  this  disease,  which  appears  to  be 
recently  introduced,  can  be  checked  in  its  spread  over  the  island. 
The  peculiar  root  rot  of  the  roselle  {Hibiscus  sabdariffa)  attacked  a 
few  of  the  plants  of  this  species.  It  is  said  to  be  common  throughout 
Florida,  and  it  appears  to  be  of  bacterial  origin. 

The  exchange  of  seeds  and  plants  with  other  stations  in  the  Tropics 
has  become  a  very  important  part  of  the  station's  work. 

REPORT  OF  THE  HORTICULTURIST. 
By  H.  C.  Henricksen. 

Horticulture  is  yet  in  its  infancy  here,  and  it  has  been  found  neces- 
sary to  do  much  pioneer  work  of  a  practical  nature  in  order  to  form 
a  basis  for  more  scientific  work.  This  has  been  especially  didicult 
on  account  of  the  unskilled  help,  which  has  made  it  necessary  for 
the  horticulturist  to  attend  to  practical  details  which  could  and  prop- 
erly should  be  left  to  the  gardener.  It  is  hoped  that  it  may  be  pos- 
sible to  secure  the  services  of  a  trained  man  within  a  short  time. 

The  climatic  conditions  of  Porto  Rico  are  such  that  results  can  be 
obtained  in  much  shorter  time  than  is  required  in  the  Temperate 
Zone.  This  is  especially  true  when  experimenting  with  annuals, 
but  even  perennials  yield  quick  results.  While  this  is  an  advantage  in 
time  saved  it  must  not  be  imagined  that  it  is  work  saved;  on  the  con- 
trary, it  often  requires  the  work  of  three  or  four  years  condensed  into 
one.     On  that  account  it  has  been  found  necessary  to  take  up  one  line 
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of  work  and  carry  it  throiio;]!  to  a  finish,  or,  as  far  as  practicable,  leav- 
ing other  work  in  such  sha])e  that  it  can  be  developed  at  the  first 
opportunity. 

This  year  more  than  half  the  time  was  devoted  to  vegetable  grow- 
ing, on  which  subject  a  bulletin  has  been  ])ublished.  The  experi- 
ments with  pineapples  are  well  forwarded  and  will  be  made  the 
main  subject  for  the  coming  year,  after  which  the  propagation  of 
the  mango  and  avocado  should  be  far  enough  advanced  to  take  the 
lead.  Work  on  citrus  culture  has  naturally  required  considerable 
time  and  no  doubt  will  for  a  number  of  years,  though  with  the  addi- 
tion of  an  entomologist  and  a  plant  pathologist  to  the  station  staff 
the  horticultural  side  of  this  work  will  be  reduced. 

CITRUS  FRUITS. 

The  growers  who  started  orange  groves  in  Porto  Rico  three  to  five 
years  ago  followed  the  methods  prevailing  in  Florida  and  California, 
and  the  general  results  have  been  unsatisfactory,  but  the  experience 
gained  is  invaluable.  This  report,  giving  a  brief  statement  of  the 
experiments  at  this  station,  as  well  as  field  notes  obtained  when  visit- 
ing groves  in  all  parts  of  the  island,  is  intended  to  serve  as  a  guide  for 
the  beginner,  with  the  hope  that  it  will  carry  him  over  many  of  the 
old  pitfalls. 

THE    OLD    METHOD. 

In  planting  an  orange  tree  l:)y  the  usual  method  of  trimming  many 
of  the  roots  and  a  corresponding  number  of  branches  and  leaves, 
the  tree  is  severely  checked,  especially  if  it  is  shipped  some  distance. 
If  the  weather  is  not  very  favorable  the  top  is  liable  to  die  back  more 
or  less  after  planting,  and  it  will  be  some  time  before  the  new  growth 
starts.  If  the  grove  is  exposed  to  high  winds  this  new  growth  will  be 
forced  in  one  direction,  giving  the  tree  a  lopsided  appearance  which 
is  difficult  to  overcome.  This  is  not  the  worst  feature,  however,  but 
the  high  wind  and  hot  sun  retard  the  growth  of  the  tree.  If  the  tree 
is  planted  in  uncultivated  ground  with  just  a  hoed  circle  around 
and  not  well  fertilized,  which  is  often  the  case,  the  growth  is  sure  to 
be  anything  but  rapid.  If,  then.  May  beetles  and  the  orange  leaf- 
weevil  begin  to  eat  the  foliage,  which  they  often  do,  the  tree  will  have 
made  but  little  growth  the  first  six  months  after  planting. 

The  nursery  trees  are  seldom  entirely  free  from  the  purple  scale,  and 
as  this  pest  increases  rapidly,  es])ecially  when  the  tree  is  not  in  a  vigorous 
growing  condition,  the  consequence  is  that,  six  to  eight  months  after 
planting,  the  tree  will  be  covered  with  scales  before  the  grower  realizes 
what  to  do.  Spraying  is  the  next  thing;  but  a  continuous  spraying 
with  mixtures  strong  enough  to  kill  the  j^urple  scale  is  sure  to  cause 
injury  to  the   half-starved,  wind-swept,  scale-sapped  tree.     If,  after 
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sprayin*;.  tho  trees  are  not  tlioroii<:;lily  worked  and  fertilized,  tliey  will 
soon  be  beyond  recovery  and  stand  as  scarecrows  for  the  would-be 
orangje  grove. 

If,  on  the  other  liand,  the  trees  are  well  cared  for,  new  growth  will 
start  from  close  above  the  union.  This,  if  trained  and  kept  free  from 
scale,  will  form  the  new  tree,  and  the  old  scaly  stub  may  well  be  cut  off 
as  soon  as  possible,  as  it  seldom  makes  much  growth  and  it  always 
serves  as  a  breeding  and  distributing  place  for  scale.  But  after  all  the 
efforts  of  the  grower  about  two  years  of  labor  and  expense  has  been 
lost.  Of  course,  this  is  the  dark  side  of  the  situation,  nevertheless  it 
shows  exactl}^  the  conditions  as  they  appear  in  many  of  the  first- 
planted  groves. 

THE    NEW    METHOD. 

AH  of  these  obstacles  can  be  overcome  by  using  methods  which 
readily  suggest  themselves  to  the  observant  grower.  The  first  and 
certainly  the  most  important  factor  is  shade  and  wind  protection. 
The  land  should  be  cleared,  well  worked,  and  the  rows  laid  out,  after 
which  a  row  of  bananas  should  alternate  with  each  row  of  trees.  In 
about  six  months  the  bananas  will  be  large  enough  to  afford  protection. 

Plants  like  the  pigeon  pea  (native  name,  gandula)  or  castor  bean 
may  also  serve  as  temporary  protection,  but  the  first  named  is  undesir- 
able, because  it  harbors  insects  like  the  may  beetles  and  orange  leaf- 
weevil  and  the  other  is  subject  to  scale  of  various  kinds.  In  planting 
bananas  it  should  be  remembered  that  this  plant  is  a  gross  feeder  and  will 
rob  the  orange  trees  if  not  checked.  In  order  to  do  this  a  deep  furrow 
should  be  plowed  on  each  side  about  4  feet  from  the  banana  row,  and 
this  operation  should  be  repeated  at  least  three  or  four  times  a  year. 
The  l)anana  suckers  should  be  thinned  out  and  not  allowed  to  spread 
too  far.  The  yield  of  fruit  may  be  found  to  be  of  considerable  value, 
and  in  four  to  five  years  the  plants  may  be  taken  out  or  left  in  the 
soil  for  fertilizer.  The  holes  for  the  orange  tree  should  be  dug  not  less 
than  2  feet  deep  and  3  to  4  feet  in  diameter.  The  top  soil  should  be 
filled  in  in  alternate  layers  with  dry  grass,  manure,  or  any  other 
available  organic  material,  together -\vith  1  to  2  pounds  of  commercial 
fertilizer,  preferably  in  organic  form  like  tankage,  blood  and  bone, 
dried  blood,  or  native  guano  mixed  with  tobacco  stems.  The  fer- 
tilizer should  be  well  mixed  with  the  upper  layers  of  soil.  The  trees 
may  be  planted  by  the  old  method,  but  much  better  success  can  be 
obtained  by  planting  with  a  ball  of  earth. 

If  the  nursery  is  well  fertilized  and  cultivated,  the  budded  tree  will 
be  large  enough  for  transplanting  eight  to  ten  months  from  budding 
or  fourteen  to  sixteen  months  from  seed.  The  nursery  tree  should  be 
trained  to  stake  in  order  to  make  a  straight  trunk  and  made  to  branch 
when  not  over  3  feet  high.    The  branching  should  be  carefully  attended 
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to  becaiiso  tho  early  branches  will,  with  this  method,  form  the  tree. 
When  ready  for  trans])laiUing,  a  trench  shoidd  be  dug  around  the  tree 
at  a  distance  of  not  less  than  1 J  feet  from  the  trunk  and  deep  enough 
to  go  below  the  lateral  roots.  The  ball  of  earth  inclosing  the  roots 
can  be  loosened  by  cutting  the  taproot  with  a  spade.  Two  men  will 
be  able  to  lift  the  ball  while  the  third  slips  a  piece  of  burlap  under- 
neath. This  may  then  be  tied,  so  as  to  inclose  the  whole  ball,  which 
can  be  lifted  onto  a  wagon  and  transported  any  distance  without 
breaking.  Of  course  this  can  be  done  only  where  the  soil  contains 
enough  clay  to  prevent  the  ball  from  breaking. 

The  cost  of  this  method  of  planting  was  ascertained  at  the  grove  of 
Graham  &  Co.,  Pueblo  Viejo,  but  as  the  men  were  just  being  trained  in 
it,  it  is  probable  that  the  figures  can  be  reduced  about  5  cents. 

Cost  of  transplanting  tree  with  ball  of  earth. 

Cents. 

Digging  hole  40  b\'  40  by  24  inches  deep 3 

Refilling  holes  and  mixing  soil  with  fertilizer 2 

Digging  tree  with  ball  of  earth  2|  to  3  feet  in  diameter 8 

Carting  one-half  mile  or  less 3 

Setting  tree  and  watering 3 

Total 19 

This  is  probably  10  cents  more  expensive  per  tree  than  the  old 
method,  but  it  readily  repays  the  extra  cost,  because  when  a  clean  tree 
is  planted  there  will  be  but  little  spraying  to  do  and  at  least  one  year's 
time  is  saved  in  the  growth  of  the  tree. 

CULTIVATING    AND    FERTILIZING. 

It  has  been  the  practice  with  many  of  the  growers  to  leave  the 
whole  field  in  weeds  and  hoe  a  circle  around  each  tree.  This  has  not 
given  the  best  results,  because  in  hoeing  the  soil  is  not  loosened  and 
pulverized.  In  other  groves  the  method  of  cultivating  strips  around 
the  trees  and  leaving  the  middles  uncultivated  lias  been  practiced. 
While  this  is  an  almost  ideal  way  to  enrich  the  soil  if  the  middles  are 
planted  with  legumes  and  plowed  once  or  twice  a  year,  it  has  not  been 
wholly  successful  here,  because  any  growth  of  grass  or  weeds  serves  as 
feeding  and  hiding  places  for  the  May  beetle,  orange  leaf-weevil,  and 
ants.  It  has  been  found  necessary  in  many  groves  to  keep  the  soil 
perfectly  clean  by  going  through  it  often  with  tools  like  disk  and  drag 
harrows  and  tooth  cultivators.  If  this  method  is  followed  part  of  the 
year,  it  is  not  a  good  practice  to  let  the  weeds  grow  tall  enough  to 
necessitate  the  use  of  a  turn  plow,  because  that  implement  will  destroy 
many  roots  and  probably  check  the  growth  of  the  tree  and  lessen  its 
vitality. 
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In  fortilizinc;,  most  of  the  ^jrowors  apply  a  small  amount  three  to 
four  times  a  year,  which  of  course  is  good  practice,  but  the  amount  is 
generally  too  small.  This  is  an  offhand  statement,  as  no  experiments 
have  so  far  been  made  in  fertilizing  the  orange  trees  in  Porto  Rico,  but 
the  groves  which  have  received  a  large  amount  of  fertilizer  are  cer- 
tainly far  ahead  of  those  which  have  received  less.  As  to  the  amount 
and  kind  of  fertilizers,  the  question  seems  to  be  limited  to  how  much 
the  tree  will  take  up.  Large  applications  of  nitrogen  in  organic  forms 
have  not  so  far  been  followed  by  die-back;  in  fact,  die-back  has  not  yet 
been  observed  on  the  island  and  there  seems  to  be  no  danger  on  that 
point. 

INSECT    PESTS. 

Numerous  experiments  for  combating  the  chief  diseases  and  insects 
have  been  conducted  by  the  horticulturist  as  well  as  by  individual 
orange  growers  throughout  the  last  year.  In  order  to  fidly  describe 
these  it  would  require  more  space  than  would  be  desirable  in  this 
report;  furthermore,  it  is  questionable  whether  it  would  be  necessary. 
It  is  firmly  believed  by  the  horticulturist  and  by  many  of  the  growers 
that  the  present  impediments  to  orange  growing  in  Porto  Rico  are 
merely  trifling  troubles  which  can  largely  be  overcome  by  intelligent 
planting  and  cultivation. 

The  purple  scale  {Lepidosaphes  heckii  Newm.). — In  studying  the 
problem  of  combating  this  pest  it  was  found  that  on  a  few  trees  in  the 
station  orchard  which  were  well  protected  from  wind  and  sun  the  scale 
was  kept  in  check  by  three  species  of  fungi.  An  attempt  was  made  to 
disseminate  these  through  the  grove,  but  it  was  not  successful;  evi- 
dently the  conditions  were  unfavorable.  Trees  in  natural  groves, 
which  are  protected  from  wind  and  sun  and  where  the  air  is  uniformly 
moist,  are  always  free  from  scale,  and  several  attempts  to  distribute 
scale  through  such  trees  have  always  resulted  in  failures.  Practically 
the  same  results  have  been  obtained  in  other  groves,  although  after  a 
tree  has  become  literally  covered  with  scale  the  fimgi  can  not  be  relied 
upon  even  when  conditions  are  made  favorable  to  their  growth.  It 
should  therefore  be  the  aim  to  plant  the  shade  first,  and  to  set  no  tree 
which  is  not  perfectly  free  from  scale. 

The  orange  snow  scale  {Chionaspis  citri  Comst.)  nearly  always  fol- 
lows a  severe  attack  of  the  purple  scale.  It  is  difficult  to  overcome, 
because  the  trees  are  at  that  stage  not  generally  in  condition  to  with- 
stand concentrated  sprays.  It  is  improbable  that  this  scale  will  cause 
much  damage  if  the  purple  scale  is  kept  in  check. 

The  red  scale  (CJirysompTialus  Jicus  Ashm.)  has  gained  a  foothold  in 
some  of  the  groves,  but  it  has  been  causing  but  little  damage  so  far. 

The  orange  leaf-weevil  {ExopJitalmus  spengleri)  and  allied  species  is 
causing  considerable  damage  in  groves  which  are  not  given  clean  cul- 
tivation.    Experiments  made  to  destroy  these  pests  with  poisons  have 
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not  yet  been  concluded.  Arsenate  of  lead  has  o:iven  favorable  results, 
but  whether  it  is  because  of  killino;  the  insect  or  merely  repelling  it  is 
not  known  yet.     Clean  culture,  however,  is  the  best  remedy. 

May  beetles  caused  considerable  damacye  in  former  years,  but  in 
groves  which  are  now  kept  free  from  weeds  they  have  almost  disap- 
peared. The  greatest  damage  caused  by  these  insects  is  by  eating  the 
foliage;  it  is  also  universally  believed  that  the  larvae  feed  on  the  bark 
of  the  roots.  It  is  questionable  whether  much  damage  is  caused  in 
that  way,  but  unquestionable  evidence  has  been  found  in  a  few 
instances. 

The  brown  ant  which  was  reported  upon  last  year  by  the  entomolo- 
gist of  this  station  is  not  causing  much  damage  at  present.  It  occa- 
sionally eats  the  young  foliage,  which  causes  no  severe  injury  to  a 
vigorous  tree.  It  very  seldom  injures  mature  bark  except  close  to  the 
ground.  The  injury  there  is  caused  by  the  ants  building  galleries  of 
earth  upon  the  trunk  for  some  distance,  w^hich  softens  the  bark  under- 
neath and  makes  it  easy  to  puncture.  The  ants  may  live  in  those  gal- 
leries for  some  time  wnthout  puncturing  the  bark,  but  if  left  undis- 
turbed for  a  long  time  they  usually  do  so.  The  greatest  damage  is 
caused  to  trees  w^hich  are  affected  with  "gumming;"  in  fact,  trees  over 
two  or  three  years  old  are  seldom  seriously  damaged  unless  affected 
with  that  trouble.  The  remedy  for  ants  is,  in  the  first  place,  clean  cul- 
ture, by  which  means  the  nests  are  continually  disturbed  except  close 
to  the  tree.  For  killing  all  the  ants  in  a  nest,  nothing  is  better  than 
carbon  bisulphid,  but  that  can  not  be  used  close  to  the  tree,  neither 
can  it  be  used  successfully  in  loose  soil  except  when  the  soil  contains 
enough  moisture  to  make  it  impervious  to  the  fumes.  Any  soap  or 
emulsion  used  for  scale  is  also  a  successful  remedy  for  ants.  Whale- 
oil  soap  or  resin  soap  may  be  used  as  thick  as  it  can  be  made  to  flow 
through  the  galleries,  and  it  can  be  made  more  effective  by  adding 
crude  carbolic  acid  at  the  rate  of  one  part  to  ten  of  the  soap  solution. 
This  can  be  used  close  to  the  tree  without  injury. 

DISEASES. 

With  our  present  knowledge  this  subject  must  be  treated  with 
some  caution,  since  many  symptoms  are  ascribed  to  diseases  which 
as  a  matter  of  fact  are  caused  by  some  physiological  derangement. 

"Gumming"  or  "gum  disease"  occurs  very  frequently  in  some 
groves.  When  appearing  on  the  limbs  or  upper  part  of  the  trunk 
it  resembles  psorosis,  a  disease  known  as  "tears,"  from  the  fact  that 
the  gimi  often  oozes  through  the  bark  in  single  drops.  Wlien  appear- 
ing on  the  trunk  above  the  collar  roots  it  resembles  foot  rot  or  mal- 
di-gomma  in  some  respects,  while  it  is  wholly  dissimilar  in  other 
respects.  The  symptoms  are  exudation  of  gum,  bark  becoming 
brown  in  spots,  frequently  extending  all  around  the  trunk,  and  a 
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walory,  somewhat  "[iimmy  substance  under  the  bark  which  is  without 
perce])til)le  odor.  The  cambium  hirer  or  inner  ])ark  is  not  destroyed, 
and  the  tree  is  able  to  recuperate.  Tlie  disease  has  in  no  case  been 
observed  to  extend  below  the  soil  or  on  the  main  roots.  It  has  been 
observed  on  sweet  oran^re,  lemon,  grape  fruit,  and  sour  orange, 
although  not  often  on  the  latter.  This  disease  is  often  described  as 
being  of  a  bacterial  origin  and  contagious.  \Miile  it  is  no  doubt 
safest  to  treat  it  as  such,  the  indications  are  that  the  causes  are  physi- 
ological. It  has  been  found  on  all  classes  of  soil,  but  it  is  much  more 
prevalent  on  the  heavier  soils  than  on  those  which  consist  mainly  of 
sand.  It  is  also  frequently  found  in  the  rainy  season,  while  in  the 
dry  season  the  trees  have  been  known  to  overcome  it  entirely.  It 
has  been  observed  frequently  on  trees  less  than  two  years  old  and  not 
so  often  on  trees  over  three.  It  appears  that  an  oversupply  of  mois- 
ture is  the  usual  cause,  and  probably  an  oversupply  of  plant  food 
tends  to  aggravate  the  disease. 

Gum  disease  has  often  been  confounded  with  the  effect  of  an 
attack  by  ants,  because  ants  usually  follow  and  greatly  aggravate 
the  case.  Several  remedies  have  been  tried,  among  which  are  tar 
and  girdle  ]:)aint,  the  latter  made  according  to  directions  given  in  Circu- 
lar No.  4  of  this  station.  Both  of  these  are  good  if  the  diseased  bark 
is  first  cut  away  and  the  material  painted  over  the  open  sore  only. 
Cases  have  been  observed  where  these  mixtures  were  applied  without 
removing  the  diseased  bark,  and  the  disease  continued  under  the  bark 
without  interruption.  Also  where  the  mixtures  were  applied  all 
around  the  trunk  the  effect  would  be  the  same  as  a  tight  bandage, 
which  could  be  detected  twelve  to  eighteen  months  after  the  applica- 
tion was  made.  A  thick  soap  mixture  containing  about  five  parts 
of  crude  carbolic  acid  is  now  being  used  successfidly;  It  covers  the 
sores  and  acts  as  an  antiseptic  as  well  as  a  repellant  for  ants. 

Leaf  spot  caused  by  a  fungus  (Colletotrichumglceosiwrioides)  is  found 
on  the  grape  fruit  in  some  groves,  and  these  trees  are  also  occasionally 
attacked  by  scab.  Both  of  these  can  be  checked  with  Bordeaux 
mixture  or  ammoniacal  copper  carbonate,  but  these  mixtures  should 
not  be  applied  unless  necessary,  because  they  also  kill  the  fimgus 
parasites  of  the  scale. 

THE    PRESENT    OUTLOOK. 

The  question  of  growing  an  orange  tree  in  Porto  Rico  so  as  to 
obtain  the  maximum  result  at  minimum  expense  can  be  expressed 
with  the  one  word  "experience."  .  Groves  three  to  four  years  old, 
which  have  been  intelligently  treated,  are  looking  very  promising 
and  some  are  bearing  considerable  fruit  of  good  qiuility.  As  to  the 
most  desirable  varieties  it  is  impossible  to  state  definitely  at  the 
present  time.     Grape  fi'uit  is  extensively  planted  and  is  very  vigor- 
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ous  as  well  as  prolific.  Tho  tano;erine  is  also  promising  in  that 
respect.  The  lemon  also  seems  promisino;,  and  the  Sicily  varieties 
are  being  planted  by  some  parties.  Citron  growing  is  very  encour- 
aging, the  Corsica  attaining  a  large  size  and  good  quality.  It  is  not 
so  well  known  as  the  other  citrus  fruits,  and  this  station  has  therefore 
planted  200  trees  in  order  to  demonstrate  the  possibility  of  this 
industry. 

PINEAPPLES. 

The  station  pinery  now  contains  twenty-six  varieties,  most  of 
which  will  bear  this  year.  All  of  the  varieties  are  remarkably 
healthy  and  so  far  very  vigorous.  An  attempt  was  made  to  fertilize 
some  of  the  plats,  but  those  experiments  were  discontinued  because 
the  conditions  were  such  that  the  results  would  have  been  of  little  or 
no  value.  The  experiments  will  be  continued  this  year  in  a  near-})y 
field  with  a  uniform  soil  which  has  not  been  cultivated  for  many 
years. 

Two  of  the  plats  in  the  pinery  have  been  planted  with  Pithecolo- 
hium,  saman,  which  are  growing  vigorously.  Several  new  plats  are 
being  planted  with  various  shade  plants  which  will  be  allowed  to 
grow  until  large  enough  to  shade  the  ground  before  the  pines  are 
planted. 

Large  areas  are  now  being  planted  to  pines  in  various  sections  of 
the  island,  and  it  has  already  been  demonstrated  that  pines  can  be 
grown  successfully  in  several  districts,  although  much  land  is  undoubt- 
edly being  planted  which  will  give  but  poor  results.  It  is  very  diffi- 
cult to  determine  whether  a  soil  is  fit  for  pineapple  growing  or  not,  the 
only  r^iable  test  being  to  cultivate  a  small  area  as  a  trial.  It  should 
not  be  forgotten,  however,  that  soils  vary  very  much  within  a  short 
distance,  and  the  success  in  one  corner  of  a  50  to  100  acre  plat  is  no 
criterion  for  the  whole  field.  In  land  about  which  there  may  be  any 
question  it  is  always  safest  to  work  the  soil  up  in  beds  6  to  7  feet  wide. 
The  Red  Spanish  can  be  planted  four  rows  18  by  18  inches  in  beds  6^ 
feet  wide  and  the  Cabezonas  three  rows  24  by  24  inches  in  beds  6  feet 
wide.  This  leaves  1  foot  on  each  side  of  the  outside  rows,  and  if  the 
paths  are  left  6  feet  wide  and  excavated  6  to  12  inches  deep,  the  top  of 
the  beds  will  be  1  to  2  feet  higher  than  the  bottom  of  the  path,  which 
will  give  ample  drainage.  Under  those  conditions  the  pineapple  plant 
will  thrive  where  otherwise  it  would  fail. 

In  the  fall  of  1903  about  2  acres  were  planted  at  Rincon  with  the 
variety  Cabezona.  Those  plants  were  reported  to  be  diseased,  and 
the  field  was  visited  in  April,  190.3,  at  the  owTier's  request.  The  plants 
were  found  to  be  of  normal  size,  but  the  color  of  the  leaves  was  of  a 
light  rcMl  to  \^\\vv  wax  white,  about  50  per  cent  being  entirely  devoid 
of  chlorophyl  and  less  than  15  per  cent  showing  green,  the  rest  red, 
green,  and  white  mixed.     The  field  was  located  near  the  ocean,  but  in 
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no  way  injured  by  salt  water.  The  soil,  wliich  was  a  beach  sand,  had 
recently  been  cleared  of  its  natural  fj:rowth,  consist  in<r  mainly  of  cocoa- 
nut,  sea  jjrape,  coco  plum,  a  few  sour  orange,  and  the  usual  tro])ical 
shore  line  plants.  The  top  soil,  which  was  of  a  very  fine  texture, 
almost  dust  like,  was  found  to  be  only  IS  to  24  inches  deep  underlaid 
with  a  hard  formation  of  cemented  sand  particles.  Moisture  was 
present  in  an  overabundance  in  the  top  stratum,  indicating  the  imper- 
viousness  of  the  subsoil. 

While  it  was  fully  believed  that  the  physical  condition  of  the  soil 
was  the  chief  cause  of  the  trouble,  the  extreme  white  color  of  the  leaves 
might  indicate  some  chemical  derangement,  and  experiments  were 
started  June  2  to  demonstrate  the  effect  of  fertilizers.  The  field  was 
divided  into  ten  plats,  of  which  No.  1  was  planned  to  be  drained  with 
surface  ditches,  No.  4  received  an  application  of  native  guano.  No.  9 
received  iron  sulphate,  and  No.  10  was  left  for  check.  The  other  six 
plats  were  fertilized  with  commercial  fertilizer  in  various  combinations, 
which  was  applied  under  the  direction  of  the  horticulturist,  one  plat 
also  receiving  a  liberal  amount  of  lime. 

The  field  was  again  visited  October  15  and  it  was  found  that  the 
owner  had  failed  to  drain  plat  No.  1  as  agreed.  The  plants  in  all 
the  plats  were  practically  unchanged  in  color,  but  20  to  30  per  cent 
were  found  to  be  rotting  in  the  heart  and  the  heart  leaves  falling  out, 
leaving  the  outside  whorls  intact.  This  is  often  met  with  in  water- 
soaked  soil,  and  can  sometimes  be  partly  remedied  by  drainage  and 
aerating.  Unfortunately  that  part  of  this  experiment  w^as  not  car- 
ried out,  but  in  all  probability  it  would  have  been  of  no  avail  in  this 
case.  It  is  safe  to  say  that  the  soil  was  physically  unfit  for  pineapple 
growing. 

The  station  pinery  planted  with  Cabezonas  in  the  fall  of  1903 
(PI.  Ill,  fig.  2)  yielded  a  crop  which  was  far  above  the  average  for 
that  variety  in  Porto  Rico  or  in  Florida.  Fully  95  per  cent  of  the 
plants  bore  fruit,  none  of  which  were  much  below  5  pounds  and  the 
majority  ranged  from  8  to  15  pounds.  As  the  soil  in  which  these 
were  planted  is  essentially  the  same  as  the  majority  of  upland  soil  in 
this  vicinity,  it  would  probably  be  safe  to  apply  the  following  figures 
to  a  large  field :  Planted  24  by  24  inches  in  beds  6  feet  wide,  with  paths 
6  feet  wide  between,  will  give  5,445  plants  per  acre.  Reckoning  on  a 
yield  of  85  per  cent  of  marketable  fruit  the  first  cutting,  this  would 
average  4,628  pines  per  acre.  These  pines  growTi  at  the  station  were 
experimented  with  in  various  ways,  to  demonstrate  the  keeping  and 
shipping  qualities.  One  barrel  was  packed  May  5  and  sent  by  coast- 
wise boat  to  San  Juan,  where  it  was  transferred  to  the  steamship 
Ponce,  which  left  that  port  May  9  for  New  York.  A  report  blank  was 
sent  to  the  steward,  asking  him  to  open  the  barrel  May  10  and  remove 
one  fruit  every  day  and  report  on  the  condition.     He  reported  as 
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follows:  May  10,  1  fruit  fit  for  use,  others  too  green,  quality  first-class. 
May  11,  still  o;reen,  not  ripe  enough  for  table.  May  12,  cut  two  and 
found  them  in  first-class  condition.  May  13,  about  the  same  as  yes- 
terday. May  14,  had  one  for  lunch,  first-class  condition,  no  decay. 
May  21,  after  leaving  New  York  for  return  trip  to  San  Juan  served 
last  pine,  which  was  in  good  condition.  This  barrel  was  stored  with 
the  ship's  vegetables,  not  in  cold  storage. 

June  3  two  large  boxes  and  one  barrel  were  packed  with  pines 
wrapped  in  paper  and  packed  in  excelsior.  These  were  bought  by  a 
private  party  to  take  to  the  States,  but  did  not  reach  the  railroad 
station  in  time  to  go  as  planned.  They  were  then  taken  back  and 
placed  in  a  storeroom,  where  one  box  and  the  barrel  was  closely 
covered  with  several  thicknesses  of  tarpaulin,  making  it  almost  air- 
tight and  very  hot,  being  in  that  respect  similar  to  the  hold  of  a  sliip. 
One  box  was  left  uncovered,  making  the  condition  similar  to  the  hold 
when  ventilated.  June  12  the  two  boxes  were  unpacked  and  no 
difference  could  be  detected  in  the  covered  and  uncovered  lot,  except 
the  first  was  much  hotter  to  the  touch  than  the  other.  Nearly  all  the 
fruit  was  well  ripened  and  only  one  out  of  thirty-three  was  bruised. 
When  cut  open  most  of  the  fruit  showed  brownish  spots,  indicating 
decay,  but  it  was  impossible  to  find  the  entrance  or  connection  of 
those  spots  with  the  surface  of  the  fruit.  The  decay  was  not  far 
enough  progressed  to  seriously  injure  the  quality,  but  it  is  evident 
that  a  short  time  longer  would  have  been  fatal.  The  fruit  would  have 
sold  readily  because  the  outside  appearance  was  all  that  could  be 
asked  for,  but  the  same  difficulties  in  shipping  Cabezonas  from  this 
end  of  the  island  have  been  reported  by  several  parties,  and  this  will 
be  made  one  of  the  chief  features  of  the  coming  season's  work. 

VEGETABLES. 

The  importance  of  vegetable  growing  was  recognized  by  the  early 
management  of  this  station  as  evidenced  by  previous  annual  reports. 
The  results  of  the  former  experiments,  although  largely  negative,  are 
not  without  interest,  remembering  that  by  making  proper  deductions  a 
negative  result  is  as  valuable  as  a  positive.  The  experiments  con- 
ducted this  past  year  were  planned  to  determine  if  vegetables  can  be 
successfully  grown  in  Porto  Rico,  and  if  not,  why  not.  Plantings  were 
made  in  May,  July,  September,  and  November,  1904,  and  January  and 
March,  1905.  All  of  the  principal  garden  vegetables  were  planted  in 
large  enough  quantities  to  make  the  results  of  practical  value.  A  large 
number  of  varieties  were  tested  and  the  principal  diseases  noted. 
Various  places  on  the  island  have  been  visited  by  the  horticulturist 
who  has  noted  the  growth  and  behavior  of  vegetables  under  different 
environments,  and  obtained  numerous  reports  from  practical  growers. 
This  has  been  fully  treated  in  a  bulletin  of  the  station.     Some  of  the 
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points  which  may  be  emphasized  are:  Most  of  the  common  garden 
vegetables  can  be  grown  successfully  in  most  localities;  vegetables 
can  be  planted  any  time  of  the  year,  witli  generally  best  success  in 
the  ^\^nte^  season.  This  is  not  so  much  on  account  of  the  difl'erence 
in  temperature  as  that  the  excessive  rains  in  the  summer  make  the  cul- 
tivation dillicult.  In  the  drier  localities  s])l('ii(li(l  results  are  obtained 
by  irrigation. 

Although  vegetable  growing  iu  the  Troj)ics  is  in  many  respects 
similar  to  that  in  the  Temperate  Zone,  some  experience  is  necessary  in 
order  to  make  market  gardening  or  truck  farming  a  success. 

The  usual  truck  crops  of  the  South  can  ])e  i)rofitably  grown  in 
l^)rto  Kico  for  the  northern  market,  some  localities  being  more 
favoral)le  than  others  for  certain  crops.  But  by  knowing  the  require- 
ments of  the  desired  croj)  and  choosing  the  right  locality  success  is 
reasonably  certain. 

The  diseases  and  insect  ])est  are  ])raciically  the  same  as  those  of  tlie 
southern  part  of  the  United  States. 

MANGOES. 

Mangoes  liave  been  experimenied  with  in  odd  moments  tlu'oughout 
the  year,  but  on  account  of  pressure  of  other  v;ork  and  lack  of  skilled 
help  it  has  been  impossible  to  devote  much  time  to  them.  Large  trees 
have  been  top  budded,  using  various  methods.  It  was  found  difficult 
to  make  a  union  and  even  more  difficult  t*^  force  the  buds.  Much 
valuable  information  has  been  obtained,  however,  as  a  guidance  for 
further  work. 

Nineteen  inarched  trees  have  been  received  from  the  U.  S.  Depart- 
ment of  Agriculture.  Some  of  these  were  inarched  into  large  trees 
and  some  into  2-year-old  stock,  after  which  they  were  planted  in  the 
orchard.  The  trees  in  the  orchard,  which  are  now  2  years  old,  from 
seed  average  6 J  feet  higli  with  a  spread  of  4i  feet.      (PI.  IV,  fig.  1.) 

Ten  thousand  seeds  were  planted  in  a  nursery  this  summer.  These 
were  brought  in  by  boys  and  paid  for  at  the  rate  of  50  cents  per  1,000. 
A  large  percentage  did  not  germinate.  Those  v.'hich  did  germinate 
were  subject  to  a  fimgus  disease  which  destroyed  more  than  50  per  cent. 
One  thousand  seeds  were  soaked  in  a  solution  of  copper  sulphate  (1 
pound  to  50  gallons  water)  for  twelve  hours  and  were  then  planted  in 
a  seed  bed,  which  had  formerly  been  used  for  a  vegetable  seed  bed. 
Eighty  to  90  per  cent  of  the  seeds  germinated,  but  in  less  than  two 
weeks  the  plants  began  to  die  off.  Both  the  plants  and  the  soil  were 
sprayed  with  Bordeaux  mixture  every  week,  but  very  few  plants  sur- 
vived. This  disease  is  not  destructive  to  plants  after  reaching  the  size 
of  a  lead  pencil,  and  it  does  comparatively  little  damage  in  sandy  soil 
free  from  vegetable  matter.  In  Florida  the  trouble  was  overcome  by 
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using  pure  sea  sand  in  the  germinating  bed,  which  has  also  been  found 
entire!}"  satisfactory  here,  but  the  plants  should  not  be  transplanted 
until  the  wood  is  well  matured.  This  seedling  disease  is  very  destruc- 
tive and  very  few  volunteer  seedlings  survive.  There  are  certain 
places  on  the  island,  however,  where  seedlings  are  plentiful  under  the 
large  trees,  and  there  it  would  probably  not  be  difficult  to  grow  a 
nursery. 

AVOCADOS. 

The  2-year-old  trees  in  the  miscellaneous  orchard  average  11  feet 
high  with  a  spread  of  7  feet.  (PI.  IV,  fig.  2.)  Fifty  more  have  been 
planted  and  a  nursery  containing  about  1,000  ])lants  has  been  started. 

RUBBER. 

The  condition  of  the  rubber  trees  is  very  much  as  in  the  last  report. 
The  Central  American  rubber  trees  (Castilloa  elastica)  which  have 
been  planted  three  years  in  very  rich  soil  are  now  16  feet  high  with  a 
spread  of  12  feet  (PI.  V,  fig.  1),  while  the  others  j^lanted  in  the  usual 
heavy  clay  soil  are  only  4  to  6  feet  high.  Trees  which  were  sent  to 
Arecibo  and  Bayamon  have  made  growth  similar  to  the  best  of  these 
when  on  cultivated  and  fertilized  soil.  Some  of  the  trees  in  the  station 
plantation  have  been  fertilized  with  stable  manure,  without  percep- 
tible change  in  growth  and  the  result  so  far  is  negative.  The  experi- 
ments have  brought  out  the  following  facts  which  correspond  with  the 
experience  of  the  horticulturist  in  Florida.  The  Castilloa  succeeds  best 
when  not  transplanted  or  when  transplanted  very  young,  so  as  not  to 
disturb  the  roots.  A  tree  six  to  twelve  months  old  is  severel}'  stunted 
by  transplanting.  The  methods  of  planting  in  sod  and  keeping  a 
small  circle  clean  around  the  trees  has  not  proved  successful,  except  in 
soil  which  would  have  grown  any  other  tropical  tree  under  the  same 
conditions.  Hevea  hraziliensis  has  made  but  slow  growth.  ManiJiot 
glaziovii  has  made  a  fairly  good  growth  near  San  Juan,  where  a  few 
trees  are  planted  in  a  yard.  It  is  of  com-se  cultivated  and  probably 
fertilized.  Small  seedlings  in  the  station  nursery  have  been  attacked 
by  the  cassava  bud-maggot,  which,  however,  does  not  damage  larger 

trees. 

MISCELLANEOUS  PLANTS. 

The  following  report  does  not  include  all  of  the  plants  under  experi- 
ment by  the  horticultural  department.  Many  have  been  omitted 
because  it  was  thought  that  the  conditions  imder  which  they  were 
planted  and  the  care  received  afterwards  were  wholly  unsuitable.  The 
same  may  be  said  about  some  of  those  reported  upon,  because  a  field 
test  made  here  can  not  be  taken  as  a  criterion  for  the  whole  island. 
The  chief  aim  of  these  experiments  is  to  secure  data  for  a  report  upon 
plants  which  may  be  of  economic  interest.     This  will  bring  them  to 
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Plate  V. 


Fig.  1.— Castilloa  Rubber  Trees  of  Same  Age  in  Fertile  Loam  and  Heavy 

Clay  Soil. 


Fig.  2.— Well-filled  Branch  of  Coffee. 
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the  altt'iitioii  ol"  tlir  ])lanl(MS.  a  luinibcr  of  whom  aro  always  t^lad  (o 
cooperate  with  the  station.  After  a  ])lant  lias  ])een  tried  in  the  various 
locations  it  will  be  })ossil)le  to  make  an  intelligent  and  fidl  report. 

Kei  apple  {Aheria  catf'ra). — Planted  small  plants  September,  1903; 
])resent  hei<;ht,  Gfeet ;  spread,  7  feet ;  ]>lantshealt]iY:  have  not  fruited, 
but  elsewhere  fruit  rej)orted  to  be  of  fair  ([ualit}'.  Promising  as  a 
hedge  plant  for  Porto  Rico. 

Sapouilla  (Achras  sapota). — This  is  commonly  grown  in  Porto 
Rico,  ))ut  it  is  of  slow  growth  while  young.  Two-year-old  plants  in 
the  orchard  are  only  2  feet  high.  It  is  a  promising  rnarket  fruit,  and  it 
can  be  grown  siiccessfidly  in  the  drier  sections  of  the  island. 

C'axdlexut  (Aleurids  mohiccnna  and  ^1.  conlatd). — The  first  men- 
tioned is  fomid  more  or  less  frecjuently  on  the  island  and  is  a  fairly 
quick-growing  tree.  The  latter  was  secured  from  the  U.  S.  Depart- 
ment of  Agriculture  and  ])lanted  in  July,  1904.  It  is  a  tree  of  South 
Chinese  origin  and  ought  to  thrive  here,  but  it  has  been  reported  as  a 
practical  failure  fi'om  all  over  the  island.  It  would  have  been  a  val- 
uable acquisition,  as  it  yields  an  excellent  lac  varnish. 

Cashew  (Anacardium  occid entale) . — This  is  a  tree  commonly  grown 
in  Porto  Rico.  The  fruit  is  edible  and  liked  by  the  natives,  but  of 
([uestionable  market  value.  Trees  planted  September,  1903,  are  now 
7  feet  high,  with  a  spread  of  5  feet. 

Cherimoya  (Anoj}a  chenmolia). — This  is  one  of  the  best  of  all  the 
anonas  and  highlv  prized  for  its  luscious  fruit.  Small  jdants  set  in  the 
orchard  September,  1903,  are  now  6  feet  high,  with  a  spread  of  6  feet. 

The  sw^eet  sop,  sour  sop,  and  custard  apple  {Anona  squamosa,  A. 
muricata,  and  A.  reticuJata)  are  grown  all  over  the  island.  A. 
squamosa  is  usually  called  cherimolia  here,  but  the  two  should  not  be 
confounded,  as  they  are  cpiite  distinct.  Of  the  trees  planted  in  the 
orchard  two  years  since,  the  ^1.  muricata  is  the  most  vigorous — height, 
11  feet;  spread,  5  feet. 

PoxD  apple  {Anona  glabra). — Planted  September,  1903;  present 
height,  12  feet;  spread,  11  feet;  prolific  bearer,  but  fruit  of  no  commer- 
cial value. 

Apple. — The  Early  Harvest  and  Red  Astrachan  varieties  were 
received  from  Florida  and  planted  March,  1905.  Both  have  made 
satisfactory  growth,  although  the  leaves  have  been  diseased. 

Breadfruit  {Artocarims  sp.). — Both  the  seed-bearing  and  seedless 
varieties  are  found  all  over  the  island.  The  trees  are  quick  grow  ing,  but 
succeed  best  when  not  transplanted.  The  seedless  variety  is  propa- 
gated from  cuttings.  Trees  in  orchard  planted  from  cuttings  October, 
1903,  are  now  9  feet  high,  w4th  a  spread  of  5  feet. 

Jack  fruit  (Artocarpus  integrifolia) . — This  is  highly  recommended 
from  India  and  Ceylon.  Several  trees  have  been  planted  in  the  orchard 
and  are  growing  vigorously. 
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Carambola  (Averrhoa  cararnhola). — Seeds  were  obtained  from  St. 
Lucia  and  seedlings  j)lante(l  in  the  orchard  February,  1904.  These 
are  making  very  slow  growth. 

Arnotto  (Bixa  orellana) . — This  plant  producing  the  annatto  coloring 
has  not  been  of  commercial  value  of  late  years,  but  inquiries  have  been 
received  lately  from  firms  in  the  United  States,  and  there  seems  to  be 
a  possibility  for  the  product  commercially.  The  trees  grow  readily 
liere,  and  })ear  a  good  crop  in  eighteen  to  twenty-four  months  from 
planting.  Trees  planted  in  tlie  orchard  September,  1903,  are  now  in 
bearing. 

Tropical  papaw  {('arica  papaya)  grows  to  perfection  in  all  parts 
of  the  island,  but  C.  quercifolia,  a  more  hardv  species,  has  invariably 
failed. 

Amatungula  (Carissa  arduina). — One  plant  of  this  spiny  shrub  was 
planted  August,  1903,  and  is  now  bearing  fruit.  The  fruit  is  of  pink 
color,  subacid,  not  unlike  a  small  plum  without  the  pit.  It  is  well 
worth  extensive  planting  for  home  use. 

Divi-Divi  (Csesalpinia  coriaria). — This  leguminous  tree,  the  pods  of 
which  are  rich  in  tannin,  is  making  satisfactory  growth,  and  it  seems 
probable  that  it  may  be  of  commercial  importance  in  Porto  Rico,  if 
planted  in  large  enough  quantities. 

Tea  (Camellia  thea). — None  of  the  four  varieties  planted  in  July, 
1903,  has  so  far  made  satisfactory  growth.  Plants  have  been  dis- 
tributed to  other  parts  of  the  island,  but  it  is  yet  too  early  to  report 
on  these. 

Star  apple  (Ch7"yso2)liyllum-  cainito). — Two  varieties  of  this  are 
commonly  grown  on  the  island.  Both  were  planted  in  the  orchard 
September,  1903,  and  the  trees  are  now  7  feet  high,  with  a  spread  of  7 
feet.  Although  the  fi'uit  is  of  fair  quality,  it  is  not  probable  that  it 
will  l)ecome  of  commercial  value. 

Cocoa  plum  (Chrysoholamis  icaco). — This  is  one  of  the  common 
shore-line  plants,  which  bears  prolifically  in  the  beach  sand  without 
any  care.  It  is  not  dependent  on  that  environment,  however,  as  it 
grows  readily  in  the  orchard.  The  fruit  is  often  used  for  preserves  and 
the  plant  is  an  acquisition  to  the  home  garden. 

Camphor  {Cinnarnomum  camphora). — The  camphor  tree  is  not 
promising  in  this  vicinity.  Larger  trees  have  been  observed  in  sandy 
soil,  but  none  that  woidd  indicate  a  profitable  industry. 

Cinnamon  (Cinnarnomum  cassia). — The  cinnamon  of  commerce  is 
C.  zeylanicum.  This  species  is  said  to  yield  a  good  bark,  however,  and 
it  seems  to  be  promising  here,  one  tree  in  the  orchard  l)eing  11  feet 
high,  with  a  spread  of  7  feet. 

CocoANUT  (Cocos  7)ucifera). — There  are  no  large  areas  planted  with 
cocoanuts  in  Porto  Rico,  but  it  is  always  ]>resent  in  the  shore-line  flora 
wherever  the  conditions  are  favoral)le.     The  cocoanuts  of  Porto  Rico 
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rank  ainoii*;  tho  best  in  the  world's  market,  and  althou<;li  the  inihistry 
is  not  so  very  extensive,  it  is  of  no  mean  importance  to  the  ishmd.  No 
serious  disease  has  been  noted,  and  it  is  very  important  that  the  bac- 
terial heart  rot  should  not  be  introduced. 

A  disease  was  investigated  in  the  summer  of  1905  which  ap})earcd 
on  the  trunk  as  black  spots,  evidently  caused  by  an  outflow  of  sap. 
After  splitting  the  trunk,  these  spots  were  found  to  extend  about  half 
way  to  the  center  and  6  to  S  inches  vertically,  with  the  softer  portions 
decayed  and  the  individual  fibers  exposed.  Several  spots  would  be 
found  close  together,  but  seldom  connected.  A  small  borer  beetle, 
not  determined,  but  probably  a  species  of  Xyleborus,  was  thought  to 
be  the  primary  cause,  as  a  large;,number  of  those  insects  were  entering 
the  tnmk  of  individual  trees.  Such  trees  first  drop  some  leaves  and 
then  the  fruit  and  the  rest  of  the  leaves,  and  linally  die.  The  insect 
enters  chiefly  at  a  height  of  6  to  8  feet.  It  is  repelled  by  a  coating  of 
thick  whitewash,  and  it  would  be  well  to  whitewash  the  trunk  of  all 
the  trees  as  high  as  practicable.  Where  the  insects  are  numerous  an 
addition  of  crude  carbolic  acid  would  probably  be  beneficial. 

Akee  (Cupania  sapiJa). — Some  trees  in  the  orchard  are  vigorous 
and  healthy,  indicating  that  the  tree  can  be  grown  here.  The  fruit 
is  highly  prized  in  Jamaica  and  Trinidad  and  it  ought  to  be  grown 
in  Porto  Rico  for  home  use. 

Turmeric  {Curcuma  longa). — This  plant  grows  in  most  clay  soils 
without  the  least  care;  in  fact,  it  is  one  of  the  worst  weeds  in  some 
localities.  The  root  contains  a  yellow  dye  which  has  been  largely 
replaced  commercially  by  aniline  d3'es,  but  as  there  has  been  some 
inquiries  about  the  plant  lately  it  may  possibly  be  of  some  importance. 

Japan  persimmon  {Diospyros  hiM). — The  varieties,  Hyakume, 
Hachy  Okame,  Tana-Nashi,  and  Yeddo-ichi  were  planted  in  April,  1905. 
The  o;rowth  has  not  been  satisfactorv  and  the  leaves  are  affected  with 
some  fimgus  disease.  Trees  have  been  observed  on  the  north  side  of 
the  island,  in  sandy  soil,  which  were  in  no  better  condition. 

LoQUAT  (Eriohotrya  japonica). — Some  trees  set  in  the  orchard  a  fe^^ 
months  only  are  making  rapid  growth,  but  as  no  large  trees  have  been 
observed  on  the  island  it  would  be  impossible  to  judge  of  its  adapta- 
bility. It  should  always  be  planted  in  well-drained  soil  and  not  cul- 
tivated too  deeply,  as  it  is  a  surface  feeder. 

Rose  apple  {Eugenia  jamhos). — This  is  thoroughly  at  home  here 
and  can  be  grown  all  over  the  island. 

Java  plum  {Eugenia  jamholana). — One  tree  planted  September, 
1903,  is  now  5^  feet  high  with  a  spread  of  4  feet. 

Surinam  cherry  {Eugenia  mitchelii). — This  small  bush,  bearing  a 
red  cherry-like  fruit,  grows  well  in  south  Florida  and  will  probably 
succeed  well  here.  The  two-year-old  plants  in  the  orchard  have  not 
yet  borne  fruit. 
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Otaiieite  apple  {Eugenia  malaccensis). — Two-year-old  trees  in  the 
orchard  are  now  10  feet  high  with  a  spread  of  6  feet. 

Coca  or  Cocaixe  plant  (ErytJiroxylum  coca). — Plants  have  been 
tried  repeatedly  in  the  orchard,  })ut  they  always  bloom  and  bear  fruit 
when  a  few  inches  high,  after  which  they  die.  One  bush  6  feet  high, 
the  usual  size  of  the  plant,  has  been  observed  in  a  yard  in  the  city 
of  Mayaguez,  indicating  that  it  can  be  grown  here  under  favorable 
conditions. 

Fig  {Ficns  carica). — ^lany  varieties  have  been  tried  at  the  station, 
but  all  have  failed.  Xo  fig  tree  has  yet  been  observed  in  Porto  Rico 
to  indicate  that  figs  can  be  grown  successfullv.  Experiments  are 
under  way  to  graft  onto  F.  oppositifoUa  and  F.  glomerata,  which,  if 
successfid,  will  make  a  more  vigorous  plant.  A  leaf  disease  occurring 
uniformly  on  all  the  fig  trees  observed  here  can  probably  be  kept  in 
check  with  Bordeaux  mixture. 

Mangosteex  {Garcinia  mangostana). — This  fruit,  considered  by 
many  to  be  the  most  delicious  in  the  world,  is  now  being  experimented 
with  at  this  station.  The  tree  is  of  very  slow  growth  while  young 
and  the  plants  at  the  station  are  small  yet.  G.  indica,  an  allied 
species  to  the  G.  mangostana,  is  growing  in  the  orchard.  Seeds  were 
obtained  in  Trinidad,  and  the  seedlings  planted  March,  1903.  Present 
height,  4  feet;  spread,  3  feet. 

Genipap  or  Jagua  {Genipa  americana) . — This  grows  wild  in  most 
parts  of  the  island.  The  fruit  is  eaten  by  the  natives,  but  not  com- 
monly by  foreigners.     It  is  of  no  commercial  value. 

RosELLE  {Hibiscus  saMariffa). — This  plant,  which  is  often  called 
Jamaica  sorrel,  is  becoming  prominent  as  a  jelly  plant  (PI.  VI, 
fig.  2).  It  can  be  successfully  grown  in  all  classes  of  soil,  although  a 
sandy  loam  is  preferable.  Two  plats  about  one-eighth  of  an  acre 
each  were  planted  at  this  station  in  March.  These  plants  began  to 
ripen  fruit  in  September  and  continued  fruiting  until  December. 
One  plat,  on  low  ground  which  was  flooded  several  times  throughout 
the  season,  did  not  produce  much  fruit.  Plants  on  well-drained 
soil  produced  4  pounds  of  fruit  per  plant,  averaging  2  pounds  of  calyx, 
the  useful  part.  Plants  observed  at  Pueblo  Viejo,  in  sandy  loam, 
■  were  estimated  to  yield  double  that  amount.  To  prepare  the  fruit 
the  calyx  should  be  separated  from  the  seed  capsules.  The  latter 
may  be  fed  to  hogs  and  goats.  The  seeds  are  also  good  poultr}^  feed. 
The  calyx  can  be  made  into  jelly  in  the  usual  way,  like  cranberries, 
which  the  jelly  resembles  very  much.  It  can  also  be  boiled  with  an 
equal  amount  of  water,  squeezed  through  a  colander,  and  filled  into 
bottles,  which  may  then  be  sterilized  in  hot  water  and  corked  for 
future  use.  Sugar  and  yeast  may  also  be  added  to  this,  when  it  is 
said  to  make  a  very  good  substitute  for  root  beer.  The  calyx  can 
also  be  air-dried  or  dried  in  a  fruit  evaporator,  in  which  condition  it 
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will  keep  for  a  long  time.  The  fresh  fruit  either  with  or  without  the 
seed  capsule  will  keep  for  at  least  two  weeks  and  may  be  shipped  to 
the  States  in  well-ventilated  crates.  It  is  firmly  believed  that  this 
fruit  will  be  of  considerable  value  when  introduced  in  the  United 
States.  The  rich  red  color  and  acidity  should  make  it  a  popular 
article  for  soda-water  fountains.  It  would  also  be  well  adapted  for 
mixing  with  other  jelly  fruits  for  color  and  acidity,  where  artificial 
preparations  are  forbidden  or  undesirable.  The  stems  are  rei)orted 
to  contain  a  fiber  equal  to  jute.  This  has  not  been  tested  here,  but 
it  is  well  worth  considering  at  the  present  price  of  fiber.  This  plant 
succeeds  best  when  not  transplanted,  and  it  is  therefore  better  to 
lay  off  rows  5  by  5  feet  and  drop  a  few  seeds  in  each  check.  The 
seeds  germinate  cpiickly,  but  the  first  few  months  the  plants  do  not 
grow  very  rapidly.  After  the  plants  are  well  develoi)ed  all  but  one 
in  each  hill  should  be  removed,  and  the  soil  should  be  kept  clean  until 
the  growth  makes  cidtivation  impracticable. 

Barbados  ciiekky  {MaJpighia  glahm).— Thin  tree  grows  readily 
here  and  fruits  at  an  early  age.  Two-year-old  trees  in  the  orchard 
are  5  feet  high  with  a  s])read  of  5  feet  and  bore  fruit  this  year.  The 
fruit  is  very  good  for  jellies  and  desserts. 

Mamme  apple  (Mammea  americana). -^This  grows  readily  all  over 
the  island.  Two-year-old  trees  in  the  orchard  are  4^  feet  high  and 
well  branched,  from  v.hich  it  will  be  seen  that  it  is  not  of  rapid  growth 
the  first  years.  The  fruit  is  eaten  in  jam  by  the  natives  and  to  some 
extent  by  foreigners.  The  tree  is  a  prolific  bearer,  and  if  the  fruit 
could  be  utilized  commercially  it  would  be  of  some  importance  to  the 
island. 

Spanish  lime  or  Ginep  (Melicocoa  hijuga). — This  grows  readily 
here,  although  not  very  fast.  The  fruit  is  eaten,  but  it  will  probably 
never  be  of  importance  commercially. 

Cerimax  i2Ionstera  deliciosa). — This  aroid  bearing  a  delicious  fruit 
is  not  found  in  Porto  Rico,  but  a  few  cuttings  were  recently  distributed 
by  the  U.  S.  Department  of  Agriculture,  and  those  received  by  this 
station  are  growing  well.  The  plant  succeeds  best  in  a  rather  moist, 
half-shady  situation,  planted  close  to  the  trunk  of  a  tree,  or  belter,  an 
old  stump.  These  conditions  can,  of  course,  be  found  nearly  any- 
where in  Porto  Rico,  and  the  plant  is  well  worth  extensive  cultivation. 

Banana  {Musa  sp.).— The  botanical  collection  at  the  station  com- 
prises seventy  varieties.  The  best  of  these  are  being  planted  in  order 
to  test  them  horticulturally. 
'  Mulberry  {Morus  « /6a). —The-  three  varieties,  English,  French, 
and  Chinese,  have  been  planted  in  the  orchard  a  few  months  only,  but 
the  trees  have  made  a  growth  of  7  to  9  feet  in  height  and  4  to  6  feet  in 
spread,  the  French  being  the  more  vigorous.  One  variety  obtained 
on  the  island  has  been  growing  in  the  orchard  for  more  than  a  year. 
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It  is  not  as  vigorous  as  the  other  three,  but  is  very  promising.  Vig- 
orous trees  in  other  places  have  been  observed,  indicating  the  possi- 
bihty  of  silk  culture,  which  is  actually  being  tried. 

Downy  myrtle  {Myrtus  tomentosus) . — This  is  a  shrub  of  Indian 
origin,  bearing  a  very  delicious  fruit.  One  2-year-old  plant  in  the 
orchard  bore  fruit  this  year,  and  it  can  be  thoroughly  recommended 
for  home  use.     It  will  probably  not  be  a  good  shipper. 

Nutmeg  {Myristica  moschata). — This  is  one  of  the  species  producing 
the  nutmeg  of  commerce.  One  tree  planted  in  the  orchard  September, 
1903,  is  now  9  feet  high  w4th  a  spread  of  7  feet. 

Pear. — The  varieties  Le  Conte  and  Keiffer  were  planted  in  April, 
1905,  the  trees  having  made  a  fair  growth. 

Peach. — Six  to  twelve  plants  each  of  the  following  varieties  were 
planted  in  the  orchard  in  April,  1905:  Angel,  Bidwell  Early,  Bidwell 
Late,  Jewel,  Japan  Dwarf  Blood,  Peen-To,  Red  Ceylon,  and  Waldo. 
These  have  made  a  growth  of  6  feet  high  with  a  spread  of  3  feet,  as 
in  the  Bidwell  Late,  to  9  feet  high  with  a  spread  of  6  feet,  as  in  the 
Waldo  and  Red  Ceylon.  Six  trees,  comprising  three  different  varie- 
ties, died  earl;^^  in  the  summer,  from  what  was  probably  an  overabun- 
dance of  ]noisturc  at  the  roots,  as  it  occurred  in  places  not  well  drained. 
A  fungus  disease  on  the  leaves  has  also  caused  some  damage.  Peach 
trees  have  been  observed  in  other  localities,  but  only  a  few  planted 
in  dooryards,  and  these  were  not  very  promising  after  the  first  year. 
Judging  from  the  first  year's  growth,  it  seems  probable  that  peaches 
may  be  produced  here,  but  extensive  planting  can  not  be  reconnnended 
until  the  termination  of  experiments  now  under  way. 

Plum. — The  following  varieties  budded  on  Marianna  stock  were 
received  from  a  Florida  nursery  and  planted  in  April,  1905:  Terrell, 
Excelsior,  Red  June,  Alnmdance,  Burbank,  and  Wickson.  These 
have  made  a  fair  growth,  the  Excelsior  being  in  the  lead  with  a  height 
of  8  feet  and  a  spread  of  6  feet. 

Myrobolan  (Phyllanthus  emhlica). — One  plant  in  the  orchard,  set 
December,  1903,  is  now  16  feet  high  with  a  spread  of  9  feet.  It  is  a 
beautiful  ornamental  plant  and  the  fruit  is  reported  to  be  of  fair 
cpiality. 

Otaheite  gooseberry  (Phyllanthus  disticha). — This  tree  is 
thoroughly  at  home  here,  two-year-old  trees  being  12  feet  high  with 
a  spread  of  10  feet  and  bearing  fruit  this  season.  It  is  valuable  for 
dooryard  planting,  the  tree  being  ornamental  as  well  as  very  prolific, 
producing  an  abundance  of  acid  fruit  usc-ful  for  preserves. 

GuAVA  {Psidium  sp.). — The  Porto  Rican  guavas  are  very  inferior 
in  equality  and  the  fruit  is  usually  attacked  with  a  disease  causing  them 
to  shrivel  up  and  blacken  when  about  half  grown.  The  varieties 
introduced  from  Florida  are  seldom  attacked  and  plants  in  the  orchard 
produced  magnificent  fruit  this  year.     The  collection  includes  Psid- 
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ium  fjuajara,  P.  molle,  P.  guineense,  P.  friedricliftthaUanum ,  and  P. 
catih yatnim.  Theso  species  are  represented  b}'  minieroiis  varieties, 
all  of  which  succeed  well  h(>re  except  the  cattleyaniinis,  which  are 
subject  to  the  shrinking:  or  nnnnniy  disease  referred  to  above. 

MouNTAix  PLUM  {Rheed'ui  edul'is). — This  is  a  slow-growing  tree 
related  to  the  mangosteen.  One  jilant  in  the  orchard  is  making 
satisfactory,  although  slow,  growth. 

Tamarind  {Tamari)ulu.s  indica).—Jioth.  a  sweet  and  an  acid  variet}^ 
are  found  semi-wild  in  most  parts  of  the  island.  Two-year-old  trees 
in  the  orchard  are  now  7  feet  high  with  a  spread  of  7  feet.  It  is  not 
improbable  that  a  market  could  be  created  in  the  United  States  for 
this  fruit,  and  if  so  Porto  Rico  would  be  able  to  supply  any  reasonable 
demand.  The  tree  succeeds  well  on  th(^  very  driest  portions  of  the 
island  as  well  as  where  it  is  very  wet,  although  it  does  not  produce  so 
much  fruit  in  the  latter  localities. 

Cacao  (Theohroma  cacao). — This  is  not  produced  in  commercial 
quantities  on  the  island,  although  a  few  trees  are  often  grown  for  home 
use.  Nine  varieties  from  Trinidad,  together  with  two  commonly 
grown  h(»re,  were  i)lanted  in  June,  1908,  in  a  thickly  forested  valley. 
The  natural  growth  has  been  cut  out  from  time  to  time  and  cuttings 
of  Erythrina  micropteryx  and  Gliricidia  maculata  have  been  planted. 
The  first  named  is  far  superior  to  the  other;  two-year-old  trees  from 
cuttings  are  now  15  feet  high  and  well  branched.  The  cacao  is  grow- 
ing well,  the  trees  being  5  to  10  feet  high  according  to  location.  This 
method  of  planting  is  very  successfid  and  serves  to  illustrate  the  dif- 
ference between  this  and  the  rubber  reported  upon  (p.  34) .  In  this 
case  the  natural  growth  was  left  and  the  soil  is  kept  moist  and  in  good 
condition,  while  in  the  valley  where  the  rubber  was  planted  the  natural^ 
growth  had  been  cleared  off  and  the  soil  was  in  very  poor  condition 
for  tree  growth. 

It  may  be  mentioned  that  where  the  cacao  is  well  shaded  it  is  very 
healthy,  while  if  the  larger  proportion  of  shade  is  suddenly  removed 
the  leaves  die  off  and  the  tree  is  checked  in  growth. 

Voa-vanga  (Vangueria  edulis). — Seeds  were  obtained  in  Trinidad 
and  seedlings  planted  in  the  orchard  in  March,  1903.  Th^se  trees  are 
now  7  feet  high  with  a  spread  of  8  feet.  The  fruit  is  reported  as  being 
worthy  of  cultivation,  but  ours  have  not  yet  fruited. 

Vanilla  (Vanilla  planifolia). — This  is  not  cultivated  commerically 
in  Porto  Rico.  A  few  plants  have  been  reported  from  various  places, 
but  the  writer  has  never  had  the  opportunity  to  inspect  them.  In 
corresponding  with  persons  who  desire  to  plant  vanilla  the  advice 
has  always  been  given  to  be  careful  in  importing  cuttings,  so  as  to 
avoid  the  introduction  of  the  vanilla  disease  of  some  of  the  other  West 
Indian  islands. 
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REPORT  OF  THE  COFFEE  SPECIALIST. 
By  J.  W.  VAN  Leenhoff. 

The  investigations  with  coffee  have  been  continued  under  the 
agreement  mentioned  in  previous  reports. 

In  those  parts  of  the  Tropics  where  the  cUmate  is  especially  agree- 
able to  the  North  American  or  European,  coffee,  as  a  rule,  grows  best. 
This  condition  prevails  in  a  liigli  degree  in  the  mountain  districts  of 
Porto  Kico;  no  finer  climate  can  be  found  in  the  world.  The  tempera- 
ture ranges  between  60  to  85°  F.,  and  while  during  the  rainy  season, 
September  to  December,  rain  falls  continuously  up  to  20  inches  per 
month  and  the  weather  conditions  are  less  pleasant,  yet  this  is  out- 
weighed by  the  weather  conditions  of  the  eight  remaining,  and  espe- 
cially the  first  four,  months  of  the  year.  The  total  rainfall  for  the 
year  is  100  to  120  inches. 

Coffee  can  be  profitably  grown  on  nearly  all  kinds  of  soils,  provided 
they  do  not  retain  water.  The  mechanical  conditions  of  the  soil  are 
to  be  considered  before  the  chemical  composition.  Virgin  forest  soil 
is  the  best,  and  it  can  still  be  had  at  about  $10  per  acre. 

Up  to  a  few  years  ago  the  cultivation  of  coffee  was  generally  con- 
ducted in  a  very  primitive  way.  Since  that  time,  however,  the 
establishment  of  a  coffee  experiment  station  has  brought  about 
more  modern  ])ractices — as,  for  example,  the  introduction  of  seed  and 
nursery  beds,  which  are  now  found  everywhere  in  the  important  Ponce 
and  Utuado  coffee  districts  where  a  few  years  ago  only  volunteer  plants 
were  used. 

There  has  been  a  pronounced  improvement  in  the  coffee  industry 
of  Porto  Rico.  The  crop  for  the  season  of  1905  is  much  larger  and 
there  has  been  an  ai)preciable  advance  in  prices.  The  insular  gov- 
ernmeait  has  established  a  commercial  agency  in  Xew  York  for  the 
purpose  of  introducing  the  Porto  Rican  coffee  to  the  best  trade  m 
the  States  and  also  to  serve  without  cost  as  a  selling  agency  for  oiu- 
planters. 

A  kind  of  bitter  taste  and,  possibly,  weaker  strength  w^ere  given  as 
reasons  preventing  the  introduction  of  our  coffee  into  the  markets  of 
the  United  States  at  remunerative  prices,  as  the  first-class  trade  there 
is  accustomed  to  the  fine  Java  coffees.  In  those  countries  of  Europe 
where  a  large  and  fine  looking  bean  is  appreciated,  our  first-grade 
coffee  finds  a  good  market.  These  markets  demand  a  large,  clean, 
green  bean,  polished  and  colored,  which  latter  processing  has  caused 
much  complaint  in  the  United  States. 

The  larger  part  of  last  year's  crop  of  the  experiment  station  sold  at 
13  cents  per  pound  delivered  in  Ponce  for  shijunent  to  European  mar- 
kets.    Second  grades  were  shipped  in  large  quantities  to  Cuba  at  a 
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])rico  of  aV)oiit  1(U  cents  per  pound,  this  Ix'ini:  due  to  the  favorable 
tarilf  conditions  with  that  country. 

In  order  to  obtain  the  hio;hest  prices  for  our  cofTee  in  the  United 
States  we  must  be  able  to  compete  with  the  fine  jjrades  of  Java  cofl'ee, 
and  with  this  end  in  view  the  cofl'ee  experiment  station  is  now  ijrowini]: 
line  coffees  from  all  ]}arts  of  the  world.  Sami)les  of  these  and  the  result 
of  their  crossbreediuir  will  be  sent  to  the  United  States  market,  and 
after  due  consideration  of  their  different  (jualities,  selections  will  be 
made  and  the  plantino;  of  the  selected  varieties  recommended  tt)  t)ur 
cofTee  throwers,  and  if  ])ossi})le  seeds  or  seedlinirs  will  be  ]>laced  at  their 
disposal.  At  the  same  time,  experiments  are  under  way  to  increase 
the  production  per  acre,  which  now  averatjes  about  350  pounds  as 
against  far  larfjer  outj)uts  in  other  countri(>s. 

The  interior  of  Porto  Rico  seems  ])cculiarly  a(la])ted  to  ])roducin<2; 
the  finer  grades  of  cofTee,  and  it  would  seem  that  those  varieties  that 
brino;  the  top  prices  in  the  United  States  are  the  kinds  toward  which 
we  should  turn  our  attention.  To  grow  such  cofl'ees  would  mean  a 
very  material  increase  in  the  prices  received.  In  this  connection  the 
station  is  ex])erimentino:  with  difTerent  methods  for  increasing  the 
yield  and  improving  the  quality  of  the  ])roduct.  This  work  is  not  only 
along  the  lines  of  better  cultural  methods,  but  tests  methods  of 
])runing,  kinds  and  amounts  of  fertilizer,  crossl)reeding,  etc. 

The  cofTee  experiments  consist  of:  (1)  Introductitni  of  new  varieties, 
of  which  groves  of  the  following  have  been  planted:  Abeokuta  from 
St.  Lucia,  Alta  Verapaz  from  Guatemala,  Haitian,  Ilarrar  from 
Abyssinia,  hybrids  from  Ceylon,  Kona  from  Hawaii,  Liberia  from 
Java,  Maragogype  from  Java,  Maragogype  from  Guatemala,  Mauritius 
from  Java,  Menado  from  Celebes,  ^Iulti])le  Seed  from  Porto  Rico, 
Padang  from  Sumatra,  Philippinean,  Prcanger  from  Java,  Robusta 
from  Java,  Stenophylla  from  Java.  Although  among  the  foregoing 
several  desira1)le  ones  will  probably  be  found,  they  re])resent  only  a 
small  number  of  the  varieties  of  the  world.  It  is  recommended  that 
steps  be  taken  to  secure  a  complete  collection  of  the  difTerent  high- 
grade  cofTees  of  other  countries,  so  as  to  be  able  to  determine  the  best 
for  Porto  Rican  conditions. 

(2)  Selection  of  varieties  of  desirable  quality  for  the  market  of  the 
United  States  and  distribution  and  reproduction  of  same.  Some  of 
the  introduced  varieties  will  bear  their  first  crop  during  the  coming 
year,  and  it  is  hoped  that  in  a  short  time  it  will  be  possible  to  deter- 
mine their  quality  when  grown  in  Porto  Rican  soil.  As  soon  as  desir- 
able selections  can  be  made,  cofTee  seeds  or  plants  will  be  distributed 
in  various  sections  of  the  island  among  representative  ])lanters. 

(3)  Improvement  of  Porto  Rican  cofliee  by  different  methods  of  cul- 
tivation and  by  crossbreeding  with  other  desirable  varieties.  Up  to 
the  present  2,269  Porto  Rican  trees  have  been  planted  in  seventeen 
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fields.  All  the  plants  are  doing  well,  and  some  of  them  will  give  first 
berries  this  year,  but  not  sufticient  to  be  able  to  show  results  or  permit 
of  selection  for  future  use.  However,  enough  has  been  determined  to 
show  the  profitableness  of  improved  cultural  methods.  Some  of  the 
trees  coming  into  bearing  are  yielding  over  2  pounds  per  tree  (PI. 
VI,  fig.  1),  which  is  several  fold  above  the  average  of  Porto  Rican 
coffee. 

As  predicted  in  the  former  report  the  crop  of  1904  was  a  poor  one, 
not  alone  in  the  quality  of  berries  harvested,  but  also  in  the  weight 
of  marketable  coffee  obtained  from  the  berries.  The  heavy  blossom- 
ing and  favorable  weather  conditions  of  this  year  promise  far  better 
results  for  the  present  crop  (PI.  V,  fig.  2). 

The  experimental  work  has  now  approached  the  end  of  the  construc- 
tive period.  All  the  land  necessary  in  the  immediate  future  has  been 
put  under  cultivation  and  according  to  the  growth  of  the  young  plants 
different  experiments  can  be  taken  in  hand,  while  in  the  old  groves  the 
experiments  thus  far  begun  have  been  continued  and  should  show 
results  in  the  coming  crop. 

EXPERIMENTS  WITH  NEW  PLANTINGS. 

About  20  acres  of  virgin  forest  land  have  now  been  cleared  and  laid 
out  in  51  fields,  34  of  which  are  assigned  to  experiments  with  coffee 
and  17  to  experiments  with  economic  plants  which  may  prove  of  value 
to  coffee  growers  (PI.  VII,  fig.  1). 

The  cost  per  acre  of  preparing  the  land,  planting  with  coffee,  and 
cultivation  for  one  year  was  as  follow^s : 

Felling  forest  and  burning $11.  00 

Lining  in,  distances  7  by  7  feet 2.  GO 

Making  888  plant  holes  2  by  2  l)y  2  feet,  at  $10  per  M 8.  88 

Filling  of  888  plant  holes,  at  $10  per  M 8.  88 

Seeds  and  nursery  beds  for  88S  plants  ready  hn-  planting 5.  GO 

Planting,  transporting,  etc.,  at  $10  per  M 8.  88 

Shade-tree  seedlings  and  planting 1.  50 

Two  hoeings,  1  foot  radius  in  a  circle  around  the  tree,  at  $.5  per  M  each.  8.  88 

Four  weedings,  at  $1.50  per  M  each 5.  32 

Total  cost  of  888  plants,  corresponding  to  1  acre,  at  theendcf 

first  year 60.  34 

All  figures  given  are  for  the  locality  of  the  substation,  but  may  vary 
somewhat  in  other  sections  in  the  island. 

IMPROVEMENT  OF  AN  OLD  COFFEE  GROVE. 

Experiments  of  previous  years  on  the  improvement  of  an  old  coffee 
grove  was  continued  and  the  crop  produced  on  each  of  the  acre  plats 
under  experiment  was  again  ascertained.  The  results,  as  shown  by 
the  crop  of  1904,  are  as  follows: 
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Plate  VII. 


Fig.  1.— Coffee  Substation.    Road  Making  in  Natural  Forest. 


Fig.  2. -Coffee  Substation.    Too  Heavy  Shade. 
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Yield  of  coffee  on  er  peri  menial  tract  in  lOlXi. 


Acre  No 

- 

Aver- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

9. 

10. 

Total. 

acre. 

Ripe  berries: 

In  liters 

In  pounds 

Coffee  ready  for  mar- 
ket, in  pounds 

Productive  trees  p<'r 

< 

738J 
918i 

170 

413 

0.4116 

1,474 
1,892 

350 

1,095 

0.32 

1,.346J 
1.756 

325 

882 

0.3685 

904 
1,195 

221^ 

742 

0.-2979 

83 
114    j 

21A 
428 

0.0493 

1 

113 

148 

27A 
745 
0.0366 

93 
126 

23A 
584 
0.04 

137 

188 

34i\, 
902 
0.0387 

41 

61 

lift 
924 
0.0122 

4,930 
6.398J 

1,184 

0.715 

547.7 
711 

131.5 

740 

Product  per  tree,  in 
pounds 

1.5748 

0. 17.55 

Acre  plats  1,  3,  and  4  were  divided  into  ([uarter-acre  plats,  each 
receivino;  difTerent  treatments.  The  yield  of  these  ])lats  is  o;iven  in  the 
following  table: 

Yield  of  coffee  on  quarter-acre  plafs. 


Acre  and  plat. 


Ripe  berries. 


Coffee    :  Produc- 
ready  tive        Product 

for  mar-    trees  per    per  tree, 
ket.  plat. 


Acre  No, 
Plat 
Plat 
Plat 
Plat 

Acre  No. 
Plat 
Plat 
Plat 
Plat 

Acre  No. 
Plat 
Plat 
Plat 
Plat 


1: 

No. 
No. 
No. 
No. 
3: 

No. 
No. 
No. 
No. 
4: 

No. 
No. 
No. 
No. 


Lilers. 
307 
291 
140.5 
0 

854 
492.5 

(«) 

C) 


Pounds. 

365.5 

376 

177 

0 

1.108 
648 
C) 
(») 


437  565 

47  I          68 

243  328 

177  I        234 


Total 

Average  per  plat. 


,989 


J, 869. 5 


299 


387 


Pounds. 

67.6 

69.6 

32.8 

0 

205 
120 

(«; 

{") 

104.6 
12.6 
60.7 
43.2 


Number. 
145 
104 
85 
79 


173 
191 
129 


258 
114 
140 
230 


Pounds. 
0.4662 
.6692 
.3859 


.  ,527 
.6936 
C) 

C) 

.4054 
.1106 
.  4336 
.188 


716.1 


2,037 


.8795 


71.6 


170 


.3515 


a  All  coffee  trees  cut  on  stump. 


b  Not  yet  productive. 


Total  berries  harvested,  4,930  liters=246J  almudcs,  which  have  given  1,184  pounds  coffee  ready  for 
market,  or  4.8  pounds  per  almude. 

The  low  percentage  of  marketable  coffee  obtained  in  1904  from  the 
berries  resulted  in  an  increase  of  about  20  cents  per  100  pounds  in 
the  cost  for  picking,  making  the  total  cost  of  harvesting  and  marketing 
per  100  pounds,  $2.46.  The  cost  of  weeding  and  pruning  the  planta- 
tion during  the  year  was  $6  per  acre,  or  $51  for  8h  acres,  making  the 
cost  per  100  pounds,  $4.30.  Total  paid  for  labor  per  100  pounds,  $6.76. 
The  coffee  sold  consisted  of  99S  pounds  of  first  grade  at  $13. 12^  per 
100  pounds,  and  186  pounds  of  second  grade  at  $10  and  $11  per  100 
pounds,  or  an  average  price  of  $1 1.37 i  per  100  pounds. 

Some  experiments  with  fertilizers  and  leguminous  crops  on  the 
coffee  have  been  made,  but  because  of  the  heavy  rains,  as  stated  in 
the  former  report,  no  results  have  been  obtained  that  are  reliable. 
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Acre  Xo.  2,  containinji:  l,09o  trees,  was  fertilized  December  8,  1903, 
with  950  pounds  Porto  Rico  hat  guano,  and  produced  350  pounds,  as 
against  206  pounds  in  1903,  or  an  increase  of  144  pounds. 

Acre  No.  3,  whicli  is  situated  on  the  slope  immediately  below  acre 
No.  2,  produced  325  pounds,  as  against  243  pounds  in  1903,  an  increase 
of  82  pounds. 

These  are  the  only  acre  plats  that,  notwithstanding  the  unfavorable 
weather  conditions,  showed  an  increase  of  production,  which  might  be 
attributed  to  the  application  of  the  bat  guano  in  acre  No.  2  and  the 
supplying  of  plajit  food  from  tlie  same  to  the  lower  lying  No.  3  by  rain- 
water.    Bat  guano  can  be  had  nearly  all  over  the  island. 

Harvesting  began  October  13,  1904,  and  lasted  until  February  28, 
1905,  during  which  time  eight  pickings  at  different  intervals  had  to  be 
made. 

Contrary  to  expectations,  the  two  shoots  remaining  on  each  stump, 
and  which  have  now  developed  into  fair-sized  trees,  did  not  blossom 
to  any  extent  this  year. 

The  aspects  of  the  two  plats,  Nos.  9  and  10,  have  now  changed — 
that  is,  while  before  the  shoots  in  No.  9  without  shade  grew  quicker 
than  those  in  No.  10  where  the  shade  was  left,  it  is  now  exactly  the 
contrary,  and  in  No.  10  the  shoots  look  much  better  than  in  No.  9. 

Plat  No.  14,  replanted  with  164  coffee  seedlings  and  the  existing  old 
shade  left,  is  doing  very  well  and  the  trees  are  growing  nicely. 

Plat  No.  16,  replanted  with  190  coffee  seedlings  and  all  shade 
removed,  is  not  doing  so  well;  some  of  the  seedlings  have  slowly 
developed,  but  others  do  not  seem  to  prosper  in  the  full  sun. 

Both  these  plats  are  situated  at  the  lowest  altitude  of  the  grounds, 
and  several  hundred  feet  lower  than  No.  2. 

Plat  No.  15,  planted  to  alfalfa,  was  reseeded  with  inoculated  alfalfa 
seed,  which  came  up  well,  but  since  does  not  continue  to  grow.  Inspec- 
tion of  the  roots  did  not  show -any  root  tubercles,  and  as  a  whole  the 
plat  does  not  look  so  promising  as  last  year. 

DISEASES  AND  INSECT  PESTS. 

Scale  (Saissetia  hemisphxrica  Targ.)  is  not  so  abundant  as  in 
former  years,  which  may  be  due  to  various  parasites. 

Leaf  weevils  have  done  considerable  damage,  eating  the  leaves 
and  young  twigs  and  in  some  instances  even  ruining  the  young  trees. 
It  was  noticed  that  in  the  neighborhood  of  Higuerillo  trees  the  weevi's 
were  most  abundant.  Hand  picking  in  the  adult  stage  was  resorted 
to  with  apparent  success.  In  some  places  in  the  old  plantations  the 
weevils  also  attacked  the  small  green  coffee  berries,  but  apparently 
to  no  great  extent. 

Leaf  miners  {Leucoptera  cofeella  Stain.)  have  increased  enormously, 
and  especially  in  the  young  coffee  up  to  about  4  feet  high.     In  many 
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cases  ihoy  were  so  abundant  that  the  leaves  died  oil",  ]eavii:<;  the 
young  t'offee  trees  without  any  fohage  whatever.  In  a  neighboring 
phmtation  alx)ut  10  aeres  of  young  coffee  trees  are  now  ahnost  entirely 
leafless.  Hand  picking  has  been  tried,  and  in  the  month  of  May  it 
was  ])eliev(>d  to  have  met  witli  success,  until  a  few  weeks  later  a  new 
ami  highly  increased  attack  did  away  with  all  liopes  to  control  the 
evil  by  hand  picking.  It -is  further  observed  that  the  better  the 
soil  the  less  the  plants  suffer  from  the  attack.  In  the  older  planta- 
tions it  seen.s  that  the  parasites  of  the  leaf  miner,  Chi-i/socharis  liiida 
Ashm.,  are  sufficiently  al)undant  to  keep  the  evil  under  control. 
Artificial  increase  of  the  parasites  might  give  very  valual)le  results. 

Some  old  coffee  trees  were  observed  on  which  the  knaves  had  turned 
to  a  reddish  color,  followed  by  the  trees  dying.  Leaves  of  .such  trees 
were  sent  to  Washington  for  examination,  where  it  was  found  to  be  a 
fungus,  Colletotrickum  copeanum,  probabh-  appearing  after  an  attack 
of  leaf  miner.  The  attacked  trees  had  been  already  destroyed  before 
information  from  Washington  was  received,  and  no  remedies  were 
tried. 

In  about  50  acres  of  heavily  shaded  old  coffee  (PI.  VII.  fig.  2) 
near  Juana  Diaz  a  disease  causing  the  kernels  of  the  fruit  to  decay 
and  tundng  the  twigs  black  was  found.  Sam})les  of  attacked  twigs 
and  berries  were  also  sent  to  Washington  for  investigation,  but  as  yet 
the  cause  of  the  trouble  is  unknown. 

O 
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Ll-TTl-R  OF  TRAXSMITTAL 


U.  S.  Department  of  AciuiquLTUKE, 

Office  of  P^xpeuiment  Stations, 

WdshhujtoN,  I),  a,  February  20,  1906. 
Siu:  I  have  the  honor  to  transmit  herewitli  a  report  on  Irrigation  in 
^Montana,  prepared  by  Samuel  Fortier,  assisted  by  A.  P.  Stover  and 
J.  S.  Baker,  under  the  direction  of  Elwood  Mead,  Chief  of  Irrigation 
and  Draina(»'e  Investigations. 

In  their  study  of  conditions  Professor  Fortier  and  his  assistants  paid 
special  attention  to  the  means  of  bringing  al)out  the  more  economical 
use  of  the  water  supply,  which  would  make  possible  the  largest  devel- 
opment of  tiie  State's  agriculture.  Tiie  most  conspicuous  sources  of 
waste  were  poorly  constructed  d'itches,  poorly  prepared  tields,  careless 
use,  and  lack  of  public  supervision  of  the  acipiirement  of  rights  and 
of  the  distribution  of  water.  Owing  to  the  large  supply  of  water  as 
compared  with  the  present  demand,  there  has  ))ecn  an  inditt'erence  to 
these  things,  especially  the  need  of  legislation  creating  such  public 
control  as  will  insure  the  peaceable  enjoyment  of  the  rights  to  water, 
which  is  necessary  to  the  highest  development.  In  his  conclusions 
Professor  Fortier  makes  certain  recommendations  which,  it  is  hoped, 
will  help  the  people  of  Montana  in  securing  such  legislation.  It  is 
hoped  also  that  the  recommendations  of  Professor  Fortier  regarding 
improvements  in  the  construction  of  ditches  and  in  irrigation  practice 
may  lead  to  a  more  economical  use  of  water.' 

It  is  therefore  recommended  that  the  report  l)e  published  as  a  bulle- 
tin of  this  Office  for  circulation  primarih'  in  Montana,  although  its 
suggestions  should  be  of  value. to  the  arid  region  generally. 
Respectfully, 

A.  C.  Tkue, 

Director. 
Hon.  James  Wilson, 

Stcretary  of  Agi'icidture. 
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IRRIGATION  IN  MONTANA 


In  the  early  stages  of  agricultural  development  in  Montana,  as  in 
the  other  arid  States,  the  economical  use  of  water  was  not  important. 
The  supply  was  large  in  proportion  to  the  demand,  and  securing  capi- 
tal to  build  irrigation  works,  and  methods  of  building  ditches,  prepar- 
ing land,  and  applying  water  were  the  important  matters.  But  those 
conditions  are  passing,  and  the  State  is  entering  upon  the  stage  in 
which  continued  agricultural  development  will  depend  upon  the  eco- 
nomical use  of  its  water  supplies. 

This  report  is  based  upon  a  stud}^  of  the  history  of  irrigation 
development  and  of  present  practice,  made  for  the  purpose  of  deter- 
mining whether  the  existing  methods  and  institutions  will  lead  to  the 
])est  use  of  water.  The  work  included  the  study  of  irrigation  practice 
in  Gallatin  and  the  Yellowstone  valleys;  seepage  losses  from  ditches 
and  methods  of  prevention  throughout  the  State;  volmne  of  return 
seepage  through  streams  in  the  Bitter  Root  Valley;  and  water-right 
records  in  the  Gallatin  Valle}'.  It  is  believed  that  this  study  of  typ- 
ical localities  gives  a  fair  understanding  of  conditions  throughout  the 
State. 

LAND  AREAS. 

As  to  the  extent  of  land,  ever}'  man,  woman,  and  child  now  living 
in  Montana  might  obtain  a  half  section  if  its  93,000,000  acres  were 
ecjually  distributed.  AVith  the  development  of  agriculture  and  the 
growth  of  population  nearly  every  acre  can  be  made  to  yield  its  trib- 
ute to  the  farmer.  On  the  elevated  ranges,  with  their  snow-capped 
peaks  and  forest  growth,  it  is  hoped  the  fuel  and  lumber  will  be  pro- 
tected and  conserved  for  succeeding  generations.  Here  will  also  be 
found  the  natural  storage  reservoirs,  which  will  yearly  hold  back  the 
water  for  the  farmers  of  the  valleys.  On  the  uplands  which  are  too 
high  to  be  reached  by  irrigation  canals  will  be  found  the  dry  farms 
of  wintei'-sown  grains,  while  above  these  extend  millions  of  acres  of 
nutritious  grasses. 

On  June  30,  1903,  there  were  over  18,000,000  acres  of  Government 
land  in  the  State  open  for  occupation  by  individuals  under  the  various 
laws.     On  the  same  date  there  was  nearly  40,000,000  acres   unsur- 
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veyed.  These  two  items  comprise  nearl}-  65  per  cent  of  the  total  land 
area.  The  area  included  in  the  forest  reserves  amounts  to  about 
7,500,000  acres,  and  the  six  Indian  reservations  prior  to  the  opening  of 
a  part  of  the  Crow  Reservation  ao-oregated  about  9,500,000  acres.  In 
addition  to  the  subdivisions  named,  there  is  the  area  appropriated, 
which  has  increased  of  late  years  by  more  than  a  million  acres  a  year. 
In  1899  it  was  13,000,000  and  in  1905  it  was  19,279,000  acres.  A  more 
exact  statement,  taken  from  the  Report  of  the  Commissioner  of  the 
General  Land  Office  regarding  the  status  of  land  in  Montana  on  July 
1,  1905,  is  herewith  given: 

Acrei<. 

Area  surveyed  and  open  for  settlement 19,  241, 26-4 

Area  unsurveyed 36,  507, 106 

Area  reserved 18, 566,  \88 

Area  appropriated 19,  279,  012 

A  considerable  portion  of  the  area  appropriated  has  been  purchased 
from  the  Northern  Pacitic  Railroad  Company.  The  grant  to  this 
company  comprised  about  15,000,000  acres,  of  which  nearly  one-half 
has  been  patented  and  sold  to  private  parties.  According  to  the 
Congressional  Record  of  March  25,  1901,  the  public  lands  of  Montana 
disposed  of  from  July  1,  1881,  to  June  30,  1902,  are  as  shown  in  the 
following  statement: 

Acres. 

Timber  and  stone  lands 171, 977 

Final  desert  entries 1, 284, 431 

Commuted  homesteads 383, 121 

Final  homesteads 1,  573,  777 

State  lands  selected 961,  621 

Railroad  grants  patented. 6,  611, 083 

Total  in  twenty-one  years 10,  986, 010 

Only  about  10  per  cent  of  the  land  that  has  been  appropriated  is 
farmed,  and  of  this  portion  about  two-thirds  is  irrigated.  The  total 
area  irrigated  in  1901  was  probably  1,250,000  to  1,500,000  acres.  It 
is  from  this  comparatively  small  area  that  the  greater  part  of  the  agri- 
cultural wealth,  exclusive  of  stock  interests,  is  derived,  and  from 
which  a  large  part  of  the  total  revenues  are  raised.  In  1902  the  State 
board  of  equalization  assessed  10,512,536  acres  at  $25,300,972,  or  $2.10 
per  acre.  This  average  rate  is  low  for  the  reason  that  unfenced  graz- 
ing lands  in  that  year  were  assessed  at  only  75  cents  and  railroad  lands 
at  85  cents  per  acre.  On  the  other  hand,  tirst-class  grain  lands  under 
irrigation  were  occasionally  assessed  as  high  as  ^30  i)or  acre.  On  an 
average,  1  acre  of  grain  laud  is  assessed  as  high  as  10  acres  of  grazing 
land. 

According  to  the  census  of  1902,  1,140,694  acres  were  irrigated  in 
Montana.  This  was  an  increase  of  18.1  per  cent  over  the  area  irri- 
gated in  1899.  More  land  has  ])een  reclaimed  during  the  two  j^ears 
that  have  followed  than  in  the  two  that  preceded  that  date,  so  that  it 
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is  .safe  to  assert  that  at  the  present  time  tliere  are  over  1,500,000  aeres 
under  irrig-ation.  This  hirge  area,  comprisino-  70  per  cent  of  the  farm 
homes  and  much  of  the  choice  hinds  of  the  State,  yields  an  average 
return  of  about  $25,(»00,0O0,  Much  of  this  is  paid  to  the  merchant  for 
food  and  wearing  apparel,  to  the  manufacturer  for  farm  implements, 
to  the  transportation  companies  in  payment  of  freight  charges,  or  to 
county  and  State  in  paA^ment  of  taxes.  It  is  thus  apparent  that  this 
basic  industry  of  irrigated  agriculture  is  not  only  serving  to  develop 
the  resources  of  a  new  State,  but  at  the  same  time  it  is  promoting  the 
welfare  of  other  important  industries. 

THE  WATER  SUPPLY. 

For  an  arid  State,  ^Montana  is  well  watered.  Occupying  as  it  does 
the  crest  of  the  continent,  many  rivers  have  their  source  and  flow 
from  its  elevated  ranges  and  mesas.  Some  of  these  streams  have  not 
as  yet  been  utilized  to  any  great  extent  for  irrigation,  and  in  conse- 
quence their  wat(u-  has  little  present  value.  Others  are  partially  util- 
ized, while  still  others  have  been  wholly  appropriated.  However, 
onlv  a  few  of  the  larger  streams  have  ever  been  measured  and  little  is 
known  of  the  discharge  of  scores  of  the  smaller  rivers  and  creeks. 
The  following  summarv  of  the  annual  discharge  of  some  of  the  prin- 
cipal rivers  in  1903,  as  determined  hy  the  engineers  of  the  United 
States  Geological  Survey,  may  convey  some  idea  of  the  extent  of  the 
water  supply: 

Discharge  of  Montiuui  rirers,  I'.tOS. 

Acre-feet. 

Yellowstone  River  at  Livingston 2,  654,  000 

Gallatin  River  at  Logan 841,  000 

Madison  River  at  ]Morris 1,  265,  000 

Jefferson  River  at  Sappington 1,  872,  000 

Bitter  Root  River  at  Grantsdale 1, 128,  000 

Missoula  River  at  Missoula 2,  459,  000 

Big  Blackfoot  River  at  Bonner 1,  026,  000 

Marias  River  at  Shelby 1, 183,  000 

St.  Mary  River  at  International  Line 1,  213, 000 

Total « 13,  641,  000 

The  water  suppl}'  for  1903  was  about  normal.  On  account,  how- 
ever, of  the  short  irrigation  season  the  full  flow  of  streams  can  not 
be  utilized  without  storage  for  more  than  a  third  of  the  year.  It  is 
true  this  growing  period  occurs  at  a  time  when  the  rivers  are  high, 
but  even  with  this  favorable  condition  it  is  not  possible  to  utilize  for 
irrigation  purposes  more  than  one-half  of  the  total  yearly  flow.  The 
data  regarding  the  quantities  of  water  which  can  be  retained  in  the 
smaller  streams  are  too  limited  and  uncertain  to  enable  one  to  estimate 

«  The  Missouri  River  is  not  included  for  the  reason  that  the  greater  part  of  its  dis- 
charge is  derived  from  the  Gallatin,  Madison,  and  Jefferson  rivers. 
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with  any  degree  of  accuracy  the  number  of  acres  which  can  be  irri- 
gated from  these  sources.  From  a  more  or  less  intimate  knowledge 
of  the  water  resources  of  the  State,  the  writer  would  place  the  limit 
at  6,000,000  acres  as  being  the  largest  amount  of  land  which  can  be 
irrigated  in  Montana  from  all  sources,  including  stream  flow,  storage 
reservoirs,  and  wells. 

It  may  be  stated  in  a  general  way  that  for  every  acre  that  can  be 
irrigated  there  will  be  nearly  2  acres  that  may  be  cultivated  dry  and 
10  acres  that  will  afford  pasture  for  stock.  How  to  make  the  l)est 
possible  use  of  6,000,000  acres  of  irrigable  lands,  of  10,000,000  acres 
of  arable  bench  lands,  and  of  50,000,000  acres  of  grazing  lands  is  the 
most  vital  and  far-reaching  question  that  is  likely  to  arise  in  Montana 
for  the  next  quarter  of  a  century.  It  has  always  seemed  to  the  writer 
that  the  ideal  farm  in  this  mountain  State  would  consist  of  40  acres  of 
irrigated  land  wdth  a  good  water  right,  about  40  to  80  acres  of  arable 
bench  land,  and  about  640  acres  of  fenced  grazing  land  on  a  near-by 
mountain  slope. 

CLIMATE. 

The  climate  of  Montana  is  arid  and  is  typical  of  nnich  of  the  Rocky 
Mountain  region,  but  nearly  TO  per  cent  of  the  average  precipitation 
of  14.5  inches  occurs  during  the  crop-growing  season.  Few  records 
have  been  taken  to  show  the  heavy  precipitation  on  the  mountain 
slopes.  The  officers  of  Fort  Yellowstone,  in  the  Yellowstone  National 
Park,  claim  that  the  depth  of  snow  varies  from  10  feet  in  the  neigh- 
borhood of  Mammoth  Hot  Springs  to  20  feet  at  the  higher  elevations 
within  and  adjacent  to  the  park.  The  light  snowfall  in  the  valleys 
during  the  winter  months  is  usually  speedily  evaporated  by  the 
Chinook  winds,  which  are  met  with  from  Oregon  to  Nebraska  and 
from  the  Peace  River  to  Arizona,  and  arc  particularly  common  in 
Montana,  doing  much  to  modify  the  climate.  The  effect  of  one  of  these 
dry,  warm  winds  in  raising  the  temperature  and  melting  the  snow  is 
aptly  described  in  the  Montana  Weather  Report  for  December,  1896: 

On  the  evening  of  December  1,  1896,  the  temperature  at  Kipp,  ISIont.,  was  —13° 
F.  The  air  was  scarcely  moving  and  the  sky  was  clear.  Suddenly,  over  the  edge  of 
the  mountains  in  the  southwest  appeared  a  great  l)ank  of  black  clouds,  their  outer 
edges  blown  into  tatters  by  the  wind.  In  a  few  minutes  a  short  puff  of  hot,  dry  air 
had  reached  the  plains,  and  in  the  following  seven  minutes  the  temperature  rose  84°. 
The  wind  increased  in  velocity  to  25  miles  and  the  temperature  rose  to  38°.  Within 
twelve  hours  every  vestige  of  the  30  inches  of  snow  had  disappeared,  leaving  the  liills 
bare  and  the  plains  covered  with  water. 

While  the  temperature  often  reaches  -40°  F.  at  Havre,  which 
lies  in  the  direct  path  of  the  winter  storms  from  the  north  and  north- 
west, the  lowest  record  at  Missoula  for  twenty-three  years  is  —22^^  F., 
and  in  some  winters  the  mercury  does  not  go  below  the  zero  point. 
In  many  parts  of  the  State  the  spring  months  are  the  most  disagreea- 
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1)lo.  Marcli,  April,  and  May  are  the  worst,  and  the  sunshine  of  Juno 
1  is  often  obscured  by  showers  of  soft  snow.  But  with  two  hundred 
and  seventy-three  sunshiny  days  and  only  nniety-two  rainy  days  in  the 
vear.  the  Montana  farmer  receives  with  gratitude  his  allotment  of  June 
snow,  because  it  benetits  his  crops  and  may  save  him  the  work  of  a 
second  irrigation. 

CROPS. 

In  response  to  a  large  number  of  circular  letters  which  were  sent 
out  in  the  summer  of  lOO-t  from  the  Montana  Experiment  Station,  the 
yields  and  vakie  of  the  ordinary  crops  grown  in  the  prmcipal  irrigated 
valleys  of  the  States  were  obtained.  The  accompanying  statement  rep- 
resents the  averages  of  all  the  complete  replies  received  to  an  in(piiry 
sent  to  representative  farmers  regarding  the  principal  crops  in  their 
neighborhood,  the  average  yields  per  acre,  and  the  prevailing  prices 
for  the  past  few  3ears: 

Crop  returns  in  Montana. 


Kind  of  crop. 


Yield  per  acre. 


^Vheat  33  busfteis 81  per  cwt 

Oats  57.90  bushels    81.0^  per  cwt 

Barley  - I  56.50  bushels 81.03  por  cwt 

Alfalfa  I  118  tons 85.19  per  ton 

Timothy  1-16  tons 89.43  per  ton 

Clover  < 3.ff/  tons i  85  per  ton 

Potatoes [200  bushels 50  cents  per  cwt 

Deciduous  fruits  and  berries i ■ 


Price. 


Value. 


820. 16 
19.27 
25. 24 
21.69 
13.77 
18.35 
60.00 

100.00 


The  yields  with  their  corresponding  values  given  in  the  table  are 
considerably  a))ove  the  average  of  the  irrigated  portion  of  the  State. 
In  many  parts  both  water  and  land  are  cheap,  and  careless  methods  of 
farming  are  practiced.  The  land  is  not  properly  cultivated  and  much 
of  the  water  applied  does  more  harm  than  good.  Farmers  seem  to 
prefer  to  go  to  the  expense  and  trouble  of  cultivating  100  acres  in  a 
slipshod  manner  for  half  a  crop  rather  than  to  farm  50  acres  in  a  skill- 
ful way  for  a  full  crop.  The  figures  of  crop  yields,  however,  repre- 
sent with  a  fair  degree  of  accuracy  what  can  be  accomplished  when 
care  and  skill  are  exercised  in  cultivating  the  soil  and  applying  the 
water. 

Nearly  three-fourths  of  all  the  wheat  and  rye  grown  in  the  State  are 
produced  on  dry  farms.  A  large  part  of  the  oats  and  barley  is  also 
raised  on  dry  farms,  so  that  more  than  one-half  of  the  entire  cereal 
crop  comes  from  the  unirrigated  farms.  This  branch  of  farming  is 
increasing  at  a  rapid  rate.  Plowed  fields  which  at  one  time  were  con- 
fined to  the  lowlands  are  now  found  far  up  the  mountain  side,  and  it 
is  safe  to  assert  that  in  a  very  few  years  several  million  acres  will  be 
cultivated  in  this  manner. 


14 

In  dovelopint^  this  feature  of  its  ao-ricultural  Avoalth.  Montana  is 
imitating-  the  course  pursued  ])y  Califoiiiia.  'i'he  valley  lands  of  the 
San  Joaquin  and  Sacramento  valleys  have  been  producinor  grain  for 
forty  years  without  being-  irrig-ated.  The  soil  in  these  valleys  is  of 
great  depth  and  at  one  time  gave  heavy  yields,  but  the  continuous  crop- 
ping of  grain  without  rotation  has  reduced  the  yield  until  now  many 
farmers  consider  themselves  fortunate  when  the  returns  at  the  close  of 
the  season's  operations  show  no  loss.  The  l)ench  lands  of  Montana 
are  likely  to  fail  to  produce  profitable  yields  at  an  earlier  period,  for 
the  reason  that  the  soil  is  less  deep.  Some  kind  of  a  simple  rotation 
with  a  leguminous  crop  should  be  introduced,  if  possible.  The  rains 
in  the  spring  are  quite  abundant  as  a  rule,  and  if  these  should  fail  or 
prove  inadequate,  sufficient  water  can  usually  1)0  had  from  the  neigh- 
boring creeks  to  thoroughly  wet  the  soil  during  the  early  spring  or 
late  autunm  months,  when  such  water  is  not  used  by  those  who  irrigate 
in  summer. 

With  sufiicient  moisture  and  a  thoroughly  prepared  seed  bed,  it  is 
believed  that  alfalfa  can  be  successfully  raised  over  much  of  the  arable 
but  nonirrigable  lands.  The  yield  Avould  be,  as  a  matter  of  course, 
much  less  than  on  properly  irrigated  land;  one  medium  crop,  and 
under  favorable  conditions  two,  would  be  the  average  yield;  but  the 
yield  is  of  secondary  importance.  B}^  a  simple  rotation  of  this  kind 
the  productive  power  of  the  soil  could  be  maintained  and  the  dry 
farms  made  to  3neld  for  an  indefinite  period.  For  at  least  six  months 
every  year  water  flows  past  hundreds  of  farms  unutilized.  Winter 
water  in  the  Santa  Clara  Valley,  California,  is  worth  ^2  to  $5  per  acre- 
foot,  and  the  time  will  doubtless  come  when  water  will  have  a  corre- 
spondingly high  value  in  Montana.  In  this  regard  the  vast  acreage  of 
fertile  bench  lands  for  which  no  water  is  to  be  had  in  sunnner  aft'ords 
a  field  for  profitable  investigations,  not  onh^  in  winter  irrigation,  but 
in  the  conservation  of  the  natural  rainfall  by  proper  tillage  and  the 
introduction  of  leguminous  crops  to  rotate  with  the  cereals. 

THE  GALLATIN  VALLEY. 

Gallatin  County,  comprising  a  total  area  of  1,063,000  acres,  is  an 
irregularly  shaped  tract  of  land  occupying  the  south-central  part  of 
the  State  of  Montana.  The  southern  portion  of  the  county  is  moun- 
tainous and  extends  to  the  boundary  of  Idaho  and  the  Yellowstone 
National  Park;  the  land  to  the  north  is  less  elevated  and  aflords  fairly 
good  range,  while  the  middle  portion  of  the  count3'  contains  the  rich 
alluvial  plain  known  as  Gallatin  Valley.  This  valley  is  28  miles  long 
and  about  14  miles  wide.  Around  the  upper  rim  the  fall  varies  from 
50  to  80  feet  per  mile,  while  from  the  Missouri  River  to  Bozeman  the 
average  grade  on  the  Northern  Pacific  Railroad  is  somewhat  more 
than  30  feet  per  mile.     The  elevation  of  the  railroad  track  at  Boze- 
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man,  near  the  upper  end  of  the  valley,  is  -^,754  feet  and  at  Lof^an, 
a  small  town  located  near  the  lower  end  of  the  valley  and  distant  24 
miles,  it  is  4,032  feet.  There  is  consequently  a  difference  of  722  feet 
in  elevation  in  24  miles. 

Gallatin  Valley  is  for  the  most  part  surrounded  by  mountain  ranges. 
To  the  south  are  to  be  found  the  sharp-pointed,  snow-covered  peaks 
of  the  (Talliitin  Mountains;  on  the  east  the  steep  incline  from  the  East 
Gallatin  River  terminates  in  the  Bridger  Range,  while  a  low  range 
separates  it  from  the  valley  of  the  upper  Missouri  River  on  the 
northwest  and  a  plateau  forms  the  divide  between  it  and  the  Madison 
Valle}^  on  the  west. 

The  people  of  Gallatin  County  paid  taxes  in  1902  on  over  half  a  mil- 
lion acres.     This  area  was  divided  as  follows: 

Private  land  in  Gallatin  County,  1902. 

Acres. 
First-class  grain  and  hay  land,  most  of  which  was  irrigated  —     98, 115 

Second-class  grain  and  hay  land 112,  910 

Fenced  grazing  lands 205, 130 

Unfenced  grazing  lands 73, 160 

Railroad  lands 58,  831 

Total 548,146 

There  were  about  100,000  acres  irrigated  and  about  110,000  acres 
cultivated  dry  in  1903.  On  an  average  1  acre  of  irrigated  land  is  as 
protitable  as  3  or  4  acres  of  the  same  quality  of  nonirrigated  land,  for  the 
reason  that  the  former,  under  a  proper  rotation,  will  produce  a  crop 
every  3'ear  while  the  latter  has  to  be  rested  alternate  years,  the  irri- 
gated land  producing  also  a  greater  diversity  of  crops. 

In  a  general  way  the  soils  of  the  Gallatin  Valley  may  be  classed 
under  two  heads,  viz,  those  derived  directlv  from  the  disintegration 
of  the  materials  of  the  Bozeman  Lake  beds  and  remaining  in  place 
and  those  formed  by  the  sorting  over  of  the  above  materials  by  the 
various  streams  of  the  valley.  The  lirst  of  these  two  classes  consti- 
tutes the  higher  "  bench"  lands,  while  the  other  comprises  the  bottom 
lands  bordering  the  streams  or  occupying  the  lower  levels  of  the 
valle3\  These  have  much  in  common,  yet  there  are  also  marked 
differences.  Gravel  is  rarely  found  in  the  bench-land  soil,  while  it  is 
common  in  the  bottom  lands. 

The  thickness  of  the  soil  varies  very  greatly,  averaging  perhaps  12 
inches,  the  subsoil  averaging  2  feet,  with  usually  gravel  below.  This 
is  more  particularly  true  of  the  bottom-land  class.  The  soils  are 
deeper  and  richer  in  humus  in  the  upper  end  of  the  valley,  whereas 
about  the  middle  of  the  valley  the  gravel  forms  an  extensive  bar, 
reaching  practically  to  the  surface. 
33281— No.  172—06 2 
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The  following"  average  of  soils  from  the  experiment  station  farm  is 
typical  of  the  bettor  class  of  soils: 

Avcracjc  of  soil  of  experiment  farm. 

Percent. 

Coarse  material 1.  664 

Fine  eartli 98.  336 

Analyt^i8  of  fine  earth: 

Insoluble  matter 80.  410 

Soluble  matter 19. 590 

Soluble  silica 130 

Potash 600 

Soda 360 

Lime 1 .  160 

Magnesia 1 .  150 

Manganese  oxid 960 

Peroxid  of  iron 3.  920 

Alumina 6.  150 

Phosphoric  acid - 290 

Sulphuric  acid 1 13 

Organic  matter 5.  440 

Moisture 4.  080 

Nitrogen - 170 

The  soils  in  general  are  loams  with  just  the  desirable  proportion  of 
sand  to  cla}',  so  that  on  the  one  hand  they  are  not  too  loose,  while  on 
the  other  they  do  not  bake  or  ofter  obstacles  to  the  free  movement  of 
crops. 

Alkali  is  found  in  harmful  quantity  in  only  a  few  sections  of  limited 
extent. 

CLIMATE. 

The  climatological  records  of  the  Montana  Agricultural  College 
cover  only  a  few  years,  but  this  deficienc}'  has  been  made  up,  in  a  large 
measure,  by  the  painstaking  labors  of  Mr.  Peter  Koch,  of  Bozeman, 
Mont.  Mr.  Koch  began  taking  observations  January  1,  ISSO.  and 
continued  them  through  a  period  of  twenty  3'ears.  Under  the  direc- 
tion of  the  author  a  complete  transcript  of  his  records  has  been  made 
into  a  permanent  record  book,  to  which  have  been  added,  from  the 
college  records,  the  data  pertaining  to  the  years  from  15)00  to  l'J()2, 
inclusive.  In  the  following  paragraphs  the  results  of  Mr.  Koch's 
records  for  twenty  years,  together  with  those  of  the  additional  \  ears, 
are  summarized. 

From  1880  to  1902  the  average  rainfall  at  Bozeman  has  been  a  trifle 
more  than  10  inches.  Some  portions  of  the  cultivated  area  of  Gallatin 
Valley  have  a  greater  precipitation,  while  other  portions  have  less,  the 
average  for  the  entire  valley  being  probabl}'  somewhat  less  than  that 
of  Bozeman.  This  precipitation  is  considerably-  more  than  that  of  the 
State  as  a  whole.  In  this  period  there  were  a  few  dry  years,  notably 
1889  and  1900,  in  both  of  which  the  precipitation  fell  below  15  inches. 
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This  wus  chiofly  duo  to  the  light  snowfall,  which  in  1S89  was  only  1.5 
inches  in  January,  Fehruary,  and  March,  and  in  1!»()0  o.'24:  inches  dur- 
ing five  of  the  winter  months.  The  years  of  heavy  precipitation  were 
1.S80  and  1S92.  In  1880  9.5  inches  fell  during  the  winter  months  of 
January,  February,  March,  Noveml)er,  and  L)eceml)er,  and  in  1892 
8.5  inches  in  the  same  time.  The  yearly  fluctuation  of  the  fall  of  rain 
and  snow  from  188(»  to  1!»()1  is  shown  by  figure  1. 

In  the  monthly  distribution  of  the  precipitation,  (xallatin  Valley, 
and  in  fact  the  entire  State,  is  highly  favored.  The  greatest  precipi- 
tation occurs  (luring  the  months  following  seedtime  (fig.  2).     April, 


/fffiff  a/    ~5i~~53      ^     <?S    ta      S^     &3     Ss      "90     aT     9^     93     94     9S    '96      ^     '90     '99    /900   '0/ 
Fig.  1.— Totrtl  annual  precipitatinii,  Bozuman,  Mont.,  ISSO  to  1901. 

May,  and  June  are  the  wettest  months  of  the  year.  For  the  past 
twenty-two  years  the  average  precipitation  for  these  months  has  been 
1.99,  2.40,  and  2.94  inches,  respectively,  or  7i  inches  in  all.  This 
quantity  of  moisture,  which  falls  either  as  rain  or  soft  snow,  is  nearly 
all  absorbed  by  the  properly  tilled  soil  and  supplies  moisture  not  only 
to  bring  the  plant  well  above  the  surface  but  to  bring  it  well  along 
toward  maturity.  August  is  the.  driest  month,  averaging  0.67  inch. 
The  average  for  July  is  1.1  inches.  This  midsummer  period  of  dry, 
sunshiny  weather  enables  the  farmer  to  harvest  his  crops  in  good  con- 
dition and  at  the  least  expense. 


18 

The  highest  temporatuiv  :it  l^ozoman  during  the  past  twent3'-two 
3'ears,  as  shown  by  Koch's  records,  is  100"  F.  The  mean  relative 
humidity  of  the  GaHatin  Valley  is  about  10  per  cent.  Onl}'  twice  in 
twentv-two  years  lias  the  iikm-cui'v  in  the  shade  risen  to  100°  F.     The 


w/^/7    red     Mar   Apr    a7<3/    ^^/?e  ^c//     Ai/y     Sept  Oct    A'ov.    Oec. 

Fig.  2. — Mean  monthly  precipitation,  Bozeman,  Mont.,  January,  ISnO,  to  December,  1902. 

averag-e  maximum  temperature  for  that  period  is  5)3°  F.  Figure  3 
shows  the  mean  monthly  temperatures  from  Januar}^  1,  1880,  to  Janu- 
ary- 1,  1902.  The  averages  for  June,  July,  August,  and  September 
are  57.1°,  63.8",  65.7°,  and  53.7",  respectiveh'. 
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Fl(i.  3. — .Mean  nioiitlily  tcm]icratnres,  Bozeman.  Mont..  ISSU  to  1902. 

The  impression  prevails  in  man}"  States  that  the  winter  climate  of 
Montana  is  very  severe.  This  impression  is  not  in  accord  with  the 
mean  monthly  temperature  records  as  indicated  in  figure  3  and  given  in 
the  followinir  table. 


. ^^^^^_  _^^^^_i  _^^B»a 
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Average  trmperatuirx,  lSSO-1902. 

Octol)er •*-•  2 

November -^-'^ 

December --■  1 

January ^''^-  - 

February -0.  S 

March ^1-  -1 

In  the  period  imdor  consideration  there  have  been  spells  of  intense 
cold.  Five  tiiiu  s  in  twenty-two  years  the  mercury  has  gone  below 
— iO  .  and  or.  .lamiary  14,  isss,  it  re^ifistered  — 5(t^.  On  the  other 
hand,  the  winter  of  1!H»L  was  unusually  mild  and  the  lowest  record 
was  —14^. 

The  valley,  for  the  most  part  l)eino-  surrounded  by  mountains,  is  not 
subject  to  hiuh  winds.  The  lowest  temperature  is  usually  reached  in 
a  calm,  (dear  night.  The  period  of  severe  cold  seldom  lasts  long. 
Rarely  does  the  average  minimum  temperature  for  any  winter  month 
fall  below  zero,  and  on  an  average  the  temperature  of  92.5  per  cent  of 
all  the  days  in  the  year  is  above  zero. 

From  the  farmer's  standpoint  the  worst  feature  of  the  climate  is 
the  comparativ(dy  short  season  between  the  late  spring  and  the  early 
autunjn  frosts.  Frosts  always  occur  in  May  and  September.  In  ten 
out  of  the  twenty-two  years  covered  by  the  record  there  have  been 
frosts  in  June;  in  one  year  there  was  frost  in  July,  and  in  five  years 
there  were  frosts  in  August.  Of  the  frosts  in  June.  July,  and  August 
70  per  cent  have  either  been  2^  or  less  of  frost.  Inasmuch  as  mo.-t 
plants  can  resist  at  least  1^  below  freezing  it  follows  that  the  injuri- 
ous effects  of  low  temperature  during  the  months  named  have  not  been 
great.  Only  once  in  twenty-two  years  has  there  been  no  frost  in  Sep- 
tember. The  September  freeze  may  occur  early  in  the  month,  in 
which  case  it  occasionally  injures  late-sown  wheat. 

WEST  GALLATIN  RIVER. 

This  stream  is  by  far  the  largest  and  most  important  tributary  of 
the  Gallatin  drainage  system.  From  its  source  in  the  northwest  cor- 
ner of  the  Yellowstone  National  Park  it  takes  a  northerly  course  in 
general,  and  for  the  first  65  miles  of  its  course  is  confined  to  rough, 
mountainous  country.  At  this  point  it  leaves  its  canyon  and  enters 
the  broad  Gallatin  Valley,  through  the  western  portion  of  which  it 
takes  a  slight  northwesterly  course  to  the  northern  extremity  of  the 
valley,  where  it  is  joined  by  the  East  Gallatin  River,  flows  westerly 
for  a  distance  of  8  or  9  miles,  and  joins  the  Madison  and  Jefferson 
rivers  at  Three  Forks,  the  three  streams  forming  the  upper  Missouri 
River. 

The  drainage  area  of  the  West  Gallatin  River  contains  approxi- 
mately 1,200  square  miles.    This  area  includes  the  basin  of  the  river's 
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valley  triV»iitaries  in  addition  to  that  of  the  main  stream  itself.  Of 
this  1,200  s(j[uare  miles,  876  square  miles  is  tributar}^  to  the  river 
aboye  its  point  of  entrance  into  Oallatin  Valley.  This  rough,  moun- 
tainous area  lies  at  an  elevation  above  sea  level  varying-  from  9,000  to 
10,000  feet  near  Gallatin  Lake  in  the  Park  to  5,200  feet  at  the  mouth 
of  West  Gallatin  Canyon.  The  greater  part  of  this  area  lying  below 
the  timber  line  is  covered  with  a  heav}'  and  luxuriant  growth  of  forest 
and  underbrush  well  calculated  to  conserve  and  protect  the  soil  mois- 
ture, snowdrifts,  and  ice  banks,  from  which  the  water  supply  of  the 
river  is  drawn. 

Like  all  mountain  streams  the  West  Gallatin  derives  its  supply  from 
a  multitude  of  feeders  and  tributaries,  both  small  and  large,  which 
head  up  in  the  mountains.  In  this  discussion  the  West  Gallatin  tribu- 
taries have  been  divided  into  two  classes,  viz,  the  canyon  tributaries 
and  the  valle}^  tributaries. 

The  highest  tributary  of  sufficient  importance  to  be  here  considered 
is  Taylors  Fork  or  Dodge  Creek,  which  enters  from  the  west  near 
the  twenty-fifth  mile  of  the  river's  course.  As  yet  there  is  no  irriga- 
tion from  this  creek,  although  during  1902  there  were  several  filings 
made  upon  its  waters.  The  land  to  be  served  lies  along  the  creek 
bottom  near  the  river.  The  elevation  of  the  canyon  in  this  vicinit}'  is 
about  7,000  feet. 

In  the  next  10  miles  below  Taylors  Fork  several  fair-sized  tribu- 
taries join  the  river.  Among  the  important  ones  are  Buffalo  Horn, 
Cinnamon,  Buck,  and  Elkhorn  creeks.  From  only  one  of  these 
streams,  Buffalo  Horn,  is  there  tiny  water  diverted  for  irrigation.  In 
1899  a  small  ditch  was  taken  out  of  this  creek  and  with  it  about  200 
acres  of  canyon  land  is  said  to  be  irrigated. 

About  12  miles  below  Taylors  Fork  the  river  is  joined  from  the  east 
by  Porcupine  Creek  and  from  the  west  near  the  same  point  by  Beaver 
Creek.  Some  3  miles  below,  West  Fork,  the  largest  tributary  of  the 
West  Gallatin,  enters  from  the  west.  The  canyon,  from  a  point  a 
mile  or  so  above  Porcupine  and  Beaver  creeks  to  the  junction  point 
of  West  Fork  and  the  river,  widens  out  and  forms  what  is  called  the 
"Lower  basin.''  This  basin  is  about  3  miles  long  b}-  1  to  1.5  miles 
wide  and  is  estimated  to  contain  probably  2,000  acres  of  arable  land, 
most  of  which  could  be  irrigated.  As  yet  there  are  but  two  small 
ditches  taken  out  in  the  basin.  One  taps  Porcupine  Creek  and  serves 
about  200  acres  of  land  on  the  east  side  of  the  river.  The  other  takes 
its  supply  from  West  Fork  and  serves  about  200  acres.  Both  of  these 
are  late  ditches,  the  Waters  ditch  out  of  Porcupine  Creek  having  })een 
built  in  1900,  the  Crail  ditch  out  of  West  Fork  being  built  in  1902.  A 
ditch  out  of  Beaver  Creek  is  planned,  construction  to  begin  soon. 
This  ditch  is  to  serve  about  1,000  or  1,200  acres  of  land  lying  on  the 
west  side  of  the  river. 
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On  loiivijig  the  lower  basin  the  liver  again  enters  a  narrow  canyon 
and  for  lU  miles  is  contined  by  high  mountain  walls.  All  along-  the 
canyon  course  it  is  joined  at  short  intervals  b}^  tributaries,  both  small 
and  large.  Near  the  lower  end  of  the  canyon  it  is  joined  from  the 
east  l)y  Squaw  Creek  and  from  the  west  by  Logger,  Hell  Roaritig,  and 
Spanish  creeks.  The  last  two  creeks  are  among  the  important  West 
Gallatin  tributaries,  Spanish  Creek  standing  next  in  size  to  West 
Fork.  In  what  is  termed  Spanish  Creek  Basin,  lying  along  Spanish 
Creek  and  to  the  west  of  the  West  Gallatin  Canyon,  is  a  considerable 
area  subject  to  cultivation.  In  this  locality  there  are  eight  small 
ditches,  varying  in  capacity  from  50  to  3<)0  miner's  inches  each,  which 
tap  Spanish  Creek  and  distribute  the  water  thus  diverted  to  an  area  of 
land  aggregating  2,000  acres.  Some  of  these  rights  date  back  to  1885 
and  ls,s<j;  the  majority,  however,  have  been  acquired  in  recent  years. 

About  2  miles  below  Spanish  Creek  the  river  leaves  the  canyon  and 
enters  the  Gallatin  Valley,  in  which  lie  the  lands  which  utilize  the 
greatest  part  of  its  flow  during  the  irrigation  season.  The  valley 
tributaries  of  the  West  Gallatin  are  Wilson,  Bear,  Cottonwood,  and 
Camp  creeks.  The  tirst  three  join  the  river  from  the  east  about  4 
miles  below  the  mouth  of  the  canyon.  The  last  is  of  little  importance 
as  an  irrigation  stream.  It  rises  in  the  low  hills  which  separate  the 
Gallatin  and  Madison  basins  and  flows  in  a  southerly  direction,  joining 
the  river  just  above  the  junction  of  the  West  and  East  (rallatin  rivers. 

During  the  irrigation  season  the  entire  flow  of  the  three  creeks 
entering  from  the  east  is  diverted  for  irrigation  purposes.  The  land 
they  serve  lies  on  the  benches  to  the  east  of  the  river.  Cottonwood  is 
the  largest  of  the  three  creeks,  having  a  drainage  area  of  10  square 
miles. 

The  following  table  shows  the  discharge  of  these  creeks  on  different 
dates  during  the  irrigation  season  of  1902.  It  was  impossible  to 
obtain  suitable  places  of  measurement  above  all  ditches,  so  they  were 
measured  at  the  mouths  of  their  respective  canyons  and  the  flow  of  all 
ditches  diverting  waters  above  the  points  of  measurement  was  added. 
In  the  table  are  also  given  the  discharges  of  some  of  the  canyon  tribu- 
taries of  the  West  Gallatin.  These  measurements  were  made  during 
the  period  of  high  water.  For  the  sake  of  comparison  the  results  of 
two  measurements  of  the  river,  made  June  9  and  14  at  Williams 
bridge,  about  1  mile  below  the  mouth  of  the  canyon,  are  included  in 
the  table. 
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Discharye  of  Wed  Gallatin  tributaries,  1903. 


Xamo  of  triliuliiry. 


Date  of 
measure- 
ment. 


Discharge. 


Cubic  feet 
per  second. 


Miner's 
inches. 


Cottonwood  Creek 

Do 

Do 

Do 

Bear  Creek 

Do 


Do. 


Do 

Wilson  Creek. 
Do 


Do. 


Spanish  Creek. 


June  3 
June  23 
July  10 
Aug.  13 
June  3 
June  23 
July  10 
July  13 
June  3 
July  10 
Aug.  13 
June  10 
July  17 
June  10 
....do... 
June  18 

Squaw  Creek June  11 

Swan  Creek do . . . 

Moose  Creek do  . . . 

Portal  Creek | do  . . 

Dudley  Creek j do  . . , 

West  Fork |  June  12 

Waters  ditih  (Porcupine  Creek) do  .. 

West  (Jallatin  River  at  William.s  bridge j  June    9 

West  Gallatin  River June  14 


Do. 


Logger  Creek 

Hell  Roaring  Creek 


Do. 


128.02 

127. 72 

64.48 

32.63 

46.  91 

27.  50 

12.94 

7.07 

22. 18 

8.68 

4.44 

464.33 

163. 59 

5.51 

306. 76 

91.69 

137. 65 

142.  70 

52.  .50 

•     160. 00 

77.96 

607. 81 

1.78 

4,361.22 

4,  767.  81 


5,120.8 

5,108.8 

2, 579. 2 

1,30.5.2 

1,876.4 

1,100.0 

517. 6 

282. 8 

887.2 

347.2 

177.6 

18, 573. 2 

6,543.6 

220. 4 

12, 270. 4 

3, 667. 6 

5, 506.  0 

5, 708. 0 

2.100.0 

6,400.0 

3,118.4 

24, 312. 4 

71.2 

174,448.8 

190, 712. 4 


Like  all  mountain  streams  whose  flow"  is  derived  from  melting  snows 
high  up  in  the  mountains,  the  West  Gallatin  is  subject  to  a  large  flood 
flow  during  the  spring  season,  estimated  by  the  United  States  Geo- 
logical Survey  to  reach  in  some  years  4.5  times  the  average  normal 
discharge. 

Following  is  a  summaiy  of  the  observations  made  by  the  United 
States  Geological  Survey  at  Williams  bridge  for  a  period  of  six  years, 
1896  to  1901,  inclusive: 

Annual  discharge  of  West  Gallatin  River  at  WilUanis  bridge.  1896-1901. 


Maximum. 

Minimum. 

Mean. 

Total. 

Run-off. 

Year. 

Depth. 

Per  square 
mile. 

1896 

Cu.  ft.  per 
sec. 
10, 7.50 
5, 780 
7, 226 
9,760 
5,410 
5,058 

Cu.  ft.  per 
sec. 
100 
350 
560 
650 
280 
435 

Cu.  ft.  per 

sec. 

1,132 

993 

1,328 

1,570 

991 

Acre-feet. 
817, 824 
922, 396 
961,231 
1,148,039 
718, 260 

Inches. 
17.66 
15.71 
20.96 
24. 78 
15.67 

Cu.  ft.  per 
sec. 
1.31 

1897 

1.15 

1898 

1.55 

1899 

1900           

1.15 

1901 

The  actual  minimum  flow  of  the  rivers  for  the  years  given  above  is 
somewhat  greater  than  that  noted,  as  five  ditches  head  on  the'  river 
above  the  gauging  station.  During  the  irrigation  sea.son  the  combined 
flow  of  those  five  canals  would  j^robably  reach  120  or  125  cubic  feet 
per  second. 

From  the  mouth  of  the  canyon  to  a  point  on  the  river  about  25  miles 
below  the  river  has  an  average  fall  of  32  feet  per  mile,  and  its  channel 
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ijs  ;;iibject  to  very  little  rlumg-o.  This  makes  tapping  the  river  coni- 
parativol}'  easy.  In  the  25  miles  there  are  no  less  than  fifty -four 
ditches  takino-  water  from  the  river.  These  ditches,  especially  those 
built  some  years  ago,  are  for  the  most  part  small,  having  l)een  built 
by  the  irrigators  themselves,  three,  four,  or  half  a  dozen  farmers  join- 
ing in  thi>  construction  of  a  common  ditch.  Most  of  the  ditches  of  this 
class  were  built  for  the  irrigation  of  lands  lying  contiguous  to  the 
river  bottom,  and  little  or  no  difficult  work  was  encountered. 

When  the  higher  valley  lands  were  settled  several  large  canals  were 
constructed  which  take  th(>ir  sui)})ly  well  up  on  the  river. 

USE  OF  WATER. 

DIVEKSroX    AM)    DISTRIBUTION, 

Not  in  the  histoiy  of  irrigation  from  the  West  Gallatin  has  there 
ever  been  any  regulation  as  to  the  extent  of  the  diversions  made 
})ecause  in  normal  seasons  the  rivers  supply  has  been  sufficient  to 
meet  all  demands.  But  during  seasons  of  short  supply,  only  one  or 
two  of  which  have  as  yet  been  experienced,  the  supply  while  sufficient, 
had  proper  division  been  made,  was  not  equal  to  the  demands,  and  on 
the  lower  part  of  the  streams  a  severe  shortage  was  felt,  and  a  stage 
is  l)eing  reached  where  the  demand  will  more  often  exceed  the  supply 
and  the  old  regime  will  have  to  give  place  to  some  system  of  stream 
control. 

The  methods  of  distributing  water  from  the  larger  canals  to  con- 
sumers have  not  reached  a  settled  state.  On  the  West  Gallatin  Irri- 
gation Compan3''s  two  canals  the  amounts  diverted  by  laterals  are 
computed'  b}^  a  hydraulic  formula.  The  factors  necessary  are,  first, 
size  of  opening  of  the  lateral  head  gate;  second,  head  of  water  in 
canal  over  opening;  and,  third,  the  velocity  of  flow  through  opening, 
which  is  obtained  for  diii'erent  heads  from  Trautwine's  Engineering 
Handbook,  The  actual  discharge  is  assumed  to  be  70  per  cent  of  the 
theoretical  discharge  deriv^ed  from  the  above  factors.  All  discharge 
measurements  are  expressed  in  Montana  inches. 

On  the  Kleinschmidt  canal,  within  the  last  3^ ear,  the  current  meter 
has  been  adopted.  Up  to  the  time  of  its  adoption  the  diversions  by 
laterals  were  in  the  majorit}^  of  cases  left  to  the  ditch  rider,  whose 
estimate  of  a  lateral's  discharge  was  accepted  as  the  probable  flow. 

On  the  Farmers  canal  trapezoidal  weirs  have  been  constructed  in 
the  laterals  near  their  points  of  diversion.  But  for  want  of  proper 
care  in  their  maintenance  they  are  in  the  majority  of  cases  in  poor 
condition,  and  are  but  little  better  than  no  measuring  device  at  all. 

On  the  Kughen  ditch  and  a  majority  of  other  larger  ditches  no 
system  of  measurement  is  employed,   the  amount   diverted   by  the 
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laterals  being"  left  to  the  discretion  of  the  ditch  walker  or  to  the  irri- 
o-ators  themselves. 

On  the  gmaller  ditches  taking-  water  from  the  river,  wliere  only  a 
few  parties  are  interested,  no  measured  division  of  the  ditches'  supply 
is  made,  each  person  taking  an  amount  proportionate  to  his  needs. 

METHODS    OF    IRRIGATION. 

The  methods  of  applving  water  to  crops  irrigated  from  the  West 
Gallatin  are  in  every  way  similar  to  those  employed  in  otlier  sections 
of  the  Stat(^  and  are  described  in  another  part  of  this  report.  (See 
pp.  i8-56.) 

FLOW    OF    RIVER    AND    CANALS. 

Durhig  the  season  of  1902,  along  with  other  tield  observ^ations  made 
in  the  Gallatin  Basin,  a  series  of  measurements  was  made  of  all  the 
canals  and  ditches  taking  water  from  the  West  Gallatin.  One  set  of 
measurements  was  made  during  the  middle  of  June  at  a  time  when  a 
majority  of  the  canals  were  diverting  their  greatest  volume.  This 
measurement  was  made  some  three  or  four  weeks  after  the  irrigation 
season  had  opened.  A  second  set  of  measurements  was  made  about 
the  middle  of  July,  and  a  third  set  of  measurements  was  made  about 
the  middle  of  August.  This  last  measurement  represents  the  flow  at 
the  termination  of  the  irrigation  })eriod.  In  the  two  tables  which 
follow  are  given  the  results  of  these  three  sets  of  measurements. 
Those  in  the  first  ta))le  give  the  discharge  of  the  canals  on  the  east 
side  of  the  river  in  the  order  in  which  they  head  on  the  river.  The 
second  table  gives  in  a  similar  order  the  discharge  of  all  canals  on  the 
west  side  of  the  river. 

As  the  statute  inch  is  used  extensively  in  Montana  in  the  statement 
of  stream  discharges,  the  values  in  the  following  tables  have  been 
expressed  both  in  cubic  feet  per  second  and  in  Montana  inches.  40  of 
which  are  equivalent  to  1  cubic  foot  per  second. 
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Dhcharqe  of  canals  on  cad  side  of  TTcsi  (lallalin  River,  1902. 


Name  of  canal. 


Kleinschmidt 

Bush 

Ralph 

Farmers,  or  Excelsior 

Ferri.s 

Middle  Creek  supply 

Accola 

Beck,  Border,  Spring  &  Matthews 

Bieketts— Tudor  &  Nieble 

Spain 

NVaterniiin 

Ketterer,()\venhouse&  Stephens. 

KiukIKt,  .;;   Koer.schler,  4 

Stfplii'Ms  it  Creii.sv 

Weaver  it  .McDonald 

Kuiidler,  White  it  Knadler 

HolTnian,  Stephens  it  Cook 

Weaver  it  Stone 

Learnioutli,  Fergii-son,  Patterson 

it  Owen  house 

Hoffman  it  Marks 

Bell,  Franks  it  Creasy 

Old  Creamery  or  Cockrill  ditch.. 

Dawes  Bros,  it  I'ortcr 

Gibson  it  Green 


June  14-20. 


Cubi( 
feet  per 
second 


79.27 

7.28 

0.00 

168.22 

20. 27 

5H.85 
6.29 

12. 90 
5.16 

28. 37 
9.25 

43.49 
8.94 

14.14 

8.32 

.75 

8.87 

4.79 

8.86 
10.83 
11.04 

9.54 

13.21 

.50 


July  15-18. 


Cubi<' 
eet  pe 
.second. 


August  14-16. 


>i;KSf5:j«'i?:3££i:ii' 


3,170.8 

291.2 

0.0 

6, 728. 8 

1,050.8 

2, 334. 0 

251.6 

483.6 

206.4 

1,134.8 

370.0 

1,739.6 

357.6 

565. 6 

332.8 

30.0 

354.8 

191.6 

354.4 
433.2 
411.6 
381.6 
528.4 
20.0 


101.81 

15. 24 

2.87 

193. 40 

12. 22 

39.94 

3.  72 

32. 00 

4.35 

31.48 

.33 

18. 39 

12.49  i 

11.10 

19.16  I 

.50 

15.17 

.75 

4.19 
5. 2-2 
2.10 
5.92 
1.73 
0.00 


Total 545. 14 


,072.4 
609.6 
114.8 

, 738. 4 
488.8 

,  .597. 6 
148.8 

, 280. 0 
174.0 

,  2.59. 2 

13.2 

735.6 

499. 6 

440.4 

706.4 

20.0 

606.8 

30.0 

167.6 
208. 8 

84.0 
236.8 

69.2 
0.0 


98.01 

4.43 

.89 

116.11 

11.99 

35. 53 

0.00 

10.78 

1.59 

8.70 

5.83 

14.00 

15. 30 

3. 58 

0.92 

1.15 

6.60 

5.32 

17.41 
2.61 
1.79 
1.78 
.75 
0.00 


Mean  flow  for 
season. 


incr's    Cubic 
'"'■"^^■"^    seeon.i. 


3,920.4 

177.2 

35.6 

4,644.4 

479. 0 

1,421.2 

0.0 

431.2 

03.6 

348.0 

233. 2 

.584.0 

012. 0 

143. 2 

276.8 

.58.0 

264. 0 

212. 8 

696.4 
104.4 
71.6 
71.2 
30.0 
0.0 


96.03 

9.89 

2.21 

167. 89 

17.79 

46.60 

5. 00 

19.  79 

4.12 

25.68 

4.99 

27. 67 

11.03 

10. 83 

12. 37 

.79 

10.93 

3. 28 

8.70 
6.94 
5.61 
6.54 
6.12 
.50 


Miner's 
inches. 


3, 841. 2 

395.6 

88.4 

0, 715. 0 
711.0 

1,804.0 
200.  0 
791. 6 
104.8 

1,027.2 
199.0 

1,100.8 
403. 2 
433. 2 
494.8 
31.0 
437.2 
131.6 

348.0 
277. 6 
224.  4 
261.6 
244. 8 
20.0 


Discharge  of  canals  uu  vusl  side  of  ]\'est.  (udlalin  Hirer,  190£. 


\ 

1 

June 

14-20. 

July 

15-lH. 

.\ugust  14-16. 

Mean  flow  for 
season. 

Name  of  canal. 

Cubic 
feet  per 
second. 

Miner's 
inches. 

Cubic 
feet  per 
second. 

Miner's 
inches. 

Cubic 
feet  per 
second. 

1.78 

6.31 

.50 

1.38 

46. 02 

7.59 

.62 

.30 

3.35 

12.87 

32. 82 

3.67 

.80 

.5.56 
17. 05 
2.61 
1.71 
1.88 
23.14 
0.00 
4.  .56 
5. '20 
.5.14 
5.76 
6.24 
.95 
3.05 
1.75 
0.00 
1.68 

Miner's 
inches. 

Cubic 
feet  per 
second. 

Miner's 
Inches. 

Williams  No.  1 

Williams  No.  2  (lower) 

Cockrill              

"2i.'89" 
5.09 

"875.6 
203.6 

5.09 

1-2.87 

2.05 

3.10 

106. 19 

3. 52 

8.09 

3.10 

2.49 

26.29 

76.11 

15.96 

.30 

20. 18 
8.43 
2.83 
2.48 
0.00 

11.87 
.5.14 

31.44 
8.30 
4.21 
1.20 
8.83 
1.35 
6.11 
1.24 

22. 65 
4.14 

203. 6 

514.8 

82.0 

124.  0 

4,247.6 

140.8 

323.6 

126.4 

99.6 

1,051.6 

3,041.4 

639.4 

12.0 

807.2 
337.4 
113.2 

99.2 
0.0 
474.8 
205. 6 
1,257.5 
332. 0 
168.4 

48.0 
3.53. 2 

.54.0 
244.4 

49.6 
906.0 
165.6 

71.2 

252. 4 

20. 0 

55.2 

1, 840. 8 

303.6 

24.8 

12.0 

134.0 

514.8 

1,312.8 

146.7 

32.0 

322.  4 
682.  0 
104.4 

68.4 

75.2 
925. 6 
0.0 
182.4 
208.0 
205.6 
230.4 
249.0 

38.0 
122.0 

70.0 
0  0 

07.2 

3.99 
1.5. 10 
2.95 
1..51 
91.72 
0.35 
11.63 
2.21 
2.34 
•21. 72 
00.53 
13.87 
.88 

28. 39 

19.  45 

5.10 

2.04 

.54 

18.  59 
8.90 

25. 21 
8.55 
6.90 
2.96 
9.53 
1.35 
3,  45 
1.50 

22. 42 
5.  32 

159  6 
606.4 
118.0 

Todd 

60.4 

West  Gallatin  (high  line) 

100.10 

8.56 

20.68 

0.00 

1.69 

21.  .57 
58.80 
16.89 

1.50 

48. 02 

31.73 

8.62 

1.77 

.40 

23. 05 

12. 66 

29.  30 

10.49 

10.48 

3.33 

11.89 

1.75 

1.00 

0.00 

22.  20 
8.33 

4,004.0 
342. 4 

827. 1 
0.0 

67.6 
862.8 
235.2 
675.6 

60.0 

1,920.8 

1,269.0 

344.8 

70.8 

16.0 

922.  0 

506.  4 

1,171.9 

419.6 

419. 2 
133. 2 
475.6 

70.0 

40.0 

fr.O 

888.0 

333.2 

3, 668. 8 
'254.0 

465. 2 

88.4 

93.6 

West  Gallatin  (short  line) 

Cameron  or  Kughen 

Cameron,  Nieble,  Corrie  &  Clark . 

868.8 

2,421.2 

554. 8 

3.5.2 

Davidson,  Leach,  Smith  &  Hels- 
kell ..              

1, 13.5. 6 

Lewis 

778.8 

204.1 

81.7 

Holgate  lateral  No.  2 

Manhattan  or  Moreland 

216. 0 
743.6 
356. 0 

1,008.4 

Buckley,  Curtis  &  Holgate 

Lamphear  &  Brvan 

342.0 
276.0 

Heeb  No.  1 

118.4 

Heeb  No.  2 

3S1.2 

Heeb  No.  3 

.54.0 

Cruse  No.  1 

138.  0 

Cruse  No.  2 

Lower  Manhattan 

60.0 
896.8 

Baker 

212.8 

Total 

481.79 

405. 62 

204.  29 

405. 06 
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The  values  in  the  column  headed  *■'  Mean  flow  for  season  '^  have  been 
derived  from  the  measurements  given  in  the  other  columns.  The  meas- 
urements made  in  August,  however,  were  given  only  one-half  the 
weight  of  those  made  in  June  and  July. 

By  cooperating  with  the  representatives  of  the  United  States  Geo- 
logical Surve}^  a  daily  record  of  the  flow  of  the  West  Gallatin  at  "Wil- 
liams bridge  for  the  months  of  the  irrigation  season  was  o])tained. 
The  flow  of  the  river  at  this  point  in  both  cubic  feet  per  second  and 
Montana  miner's  inches  is  given  in  the  following  table: 


DIxcliari/e  of  West  Gdlhtthi  Hirer  at   ]VI/liam.'<  }>riil(jr,  (Uilbilin   ]'(ini'i/,  Moiildint,  1902. 


May. 

June. 

July. 

August. 

September. 

Day  of 
month. 

Cubic 
feet 
per  sec- 
ond. 

Miner's 
inches. 

Cubic 
feet 
per  sec- 
ond. 

Miner's 
inches. 

Cubic 
feet 
per  .sec- 
ond. 

Miner's 
inches. 

Cubic 
feet 

per  sec- 
ond. 

Miner's 
inches. 

Cubic 
feet 
per  sec- 
ond. 

Miner's 
inches. 

1 

2 

8 

4 

5 

6 

7 

8 

9 

10 

11 

12    

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

2& 

26 

27 

28 

500 

500 

450 

450 

450 

500 

600 

650 

810 

982 

1,060 

1,175 

1,472 

1,885 

2, 690 

2,120 

1,885 

1,597 

1,415 

1,175 

1,028 

1,060 

1,215 

1,472 

1,472 

1,960 

2,525 

3,997 

4,663 

5, 338 

5,565 

20, 000 
20, 000 
18,000 
18, 000 
18,000 
20,000 
24,000 
26,000 
32, 600 
39, 280 
42, 400 
47, 080 
58, 880 
75, 400 
107,600 
84, 800 
75, 400 
63, 800 
56, 600 
47,080 
41,240 
42, 400 
48, 800 
58,880 
58,880 
78, 400 
102,080 
159, 880 
186, 480 
216, 480 
229, 400 

5,000 
3, 220 
2,775 
2,  C05 
2, 605 
2,605 
3,130 
4,887 
5, 225 
5, 000 
5, 000 
4,325 
4,325 
4,213 
3,595 
2, 605 
2,445 
2, 445 
2,  285 
1,960 
1,960 
2, 040 
2, 2S5 
2, 365 
2, 285 
2,  445 
2, 120 
1,960 
1,.530 
1,530 

203, 600 

128,800 

111,000 

104, 200 

104,200 

104, 200 

125, 200 

195, 280 

212,200 

203, 600 

203, 600 

173,000 

173, 000 

168, 480 

143, 200 

104, '200 

97, 800 

97, 800 

91,400 

78, 400 

78, 400 

81,600 

91,400 

94, 600 

91,400 

97,800 

84, 800 

78, 400 

61,200 

61,200 

1,530 

1,665 

1,737 

1,530 

1,415 

1,415 

1,310 

1,'263 

1,215 

1,215 

1,215 

1,215 

1,'263 

1,'263 

1,310 

1,310 

1,310 

930 

1,135 

1,135 

995 

995 

995 

995 

995 

995 

995 

995 

870 

870 

870 

61,200 
66, 000 
69,480 
61, '200 
56, 600 
56, 600 
52, 200 
50, 4S0 
48, 800 
48, 800 
4'S,  800 
48,800 
50, 480 
50, 480 
52,200 
52, 200 
52,200 
37,  '200 
45, 400 
45,400 
39,800 
39, 800 
39, 800 
39, 800 
39, 800 
39, 800 
39, 800 
39, 800 
34,800 
34,800 
34, 800 

810 
755 
700 
700 
700 
650 
650 
650 
650 
600 
600 
550 
600 
600 
600 
600 
600 
550 
550 
550 
550 
550 
550 
500 
500 
500 
500 
,500 
500 
500 
500 

32, 600 
30, 200 
28, 200 
28, 200 
28,  '200 
•26,000 
'26, 000 
26, 000 
26, 000 
24, 000 
24,000 
22, 000 
24,000 
24, 000 
'24, 000 
24,000 
24,000 
22,000 
22,000 
22,000 
22, 000 
'22, 000 
22, 000 
■20, 000 
'20, 000 
20,000 
20,000 
20, 000 
20,000 
20, 000 

500 
475 
450 
450 
400 
400 
400 
360 
360 
360 
360 
360 
360 
360 
450 
400 
400 

'   450 
450 
450 
450 
400 

.     450 
450 
•450 
450 
450 
450 
450 
450 

20,000 
19, 000 
18,000 
18,000 
15,  '200 
15,  '.W 
15, 200 
14, '200 
14,200 
14,200 
14, '200 
14, '200 
14,200 
14, '200 
18, 000 
15, '200 
15,  200 
18,000 
18,000 
18,000 
18, 000 
15, '200 
IS, 000 
18, 000 
18, 000 
IS, 000 
18, 000 

29 

30 

31 

20,000 

Figure  4  shows  the  amount  of  water  diverted  from  West  (lallatin 
River  by  all  of  the  ditches  and  canals  from  June  10  to  August  20,  1902, 
and  the  discharge  of  the  river  during  that  time.  In  comi)aring  the 
amount  diverted  with  the  discharge  in  the  river  at  Williams  l)ridge, 
it  is  found  that  there  was  enough  for  all  purposes.  It  should  be  kept 
in  mind,  however,  that  there  was  more  than  the  average  flow  in  this 
river  in  19()2,  The  discharge  of  the  river  from  July  5  to  August  20, 
1900,  was  insufficient  to  furnish  for  all  the  ditches  and  canals  the 
volumes  diverted  in  tlie  summer  of  1902,  and  the  same  condition  pre- 
vailed in  1901  from  July  8  to  August  20. 


27 


'  DITY    OF    WATKK    I  NDKK    WKST    (iAM^ATIN    KIVER. 

Tlie  iriij^utioii  season  in  the  (iallatiii  Valley  oxtonds  from  about  the 
iiiicldle  or  last  of  May  until  about  Aui^ust  l.").  Tliore  are,  of  course, 
localities  w  here  irrigation  of  some  crops  is  be^un  before  the  middle 
of  May,  and  wiiere  the  season  lasts  beyond  the  middle  of  August.  In 
such  cases,  however,  the  crop  raised  is  usually  not  one  of  the  regular 
crops  ot"  the  valley,  for  these  silmost  without  exception  receive  the 
irriuation  they  reipiire  in  the  j)eriod  mentioned.  In  many  cases, 
although  wattn*  is  tununl  into  the  canals  anywhei'e  from  the  1st  to  the 
15th  of  May,  extensive  irrit>;ation  does  not  beuiii  until  in  the  forepart 
of  June,  de[)endint>-  almost  entirely  of  course  on  the  nature  of  the  sea- 
son, whether  (\irlv  or  late. 


JUNE                               JULY                          AUGUST 
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Fig.  4. — Discharge  of  West  Gallatin  River,  1902,  and  diversions  therefrom. 

The  first  crops  to  receive  water  in  the  spring  are  pastures  and 
meadows,  clover  and  alfalfa,  after  which  the  grain  is  watered.  As 
grain  is  the  main  crop  of  the  valley,  irrigation  occupies  a  large  part 
of  the  season.  After  the  grain  is  sufficiently  watered  and  the  first  hay 
crop  is  cut,  the  water  is  again  applied  to  the  clover  and  alfalfa  land 
for  the  .second  ha}"  crop. 

In  the  majorit}'  of  cases  alfalfa  and  clover  receive  but  one  watering 
for  each  crop,  grain  receiving  from  one  to  three  waterings,  according 
to  the  locality.  The  numl)er  of  waterings  depends  of  course  largel}^ 
on  the  rainfall  both  as  to  its  amount  and  as  to  the  time  it  is  received. 
During  the  season  of  1903  the  rainfall  came  in  sufficient  amount  and 
at  such  time  as  to  make  but  one  irrigation  necessary  for  each  crop  of 
clover.  .  Grain  was  w^ell  along  also  l)efore  irrigation  became  necessar3\ 

During  the  spring  of  1902  a  series  of  investigations  of  the  duty  of 
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water  on  West  Gallatin  River  Avas  instituted  under  some  of  the  repre- 
sentative canals,  and  also  a  study  of  seepage  losses  from  these  canals 
as  atfocting-  the  duty  of  watei-.  Other  studies  were  also  carried  on 
which  had  a  direct  bearing  on  these  two  phases  of  the  investigations. 
The  studies  were  confined  to  three  canal  systems  which  were  chosen 
with  special  regard  to  their  location,  and  for  the  reason  that  the  con- 
ditions encountered  under  each  system  varied  widely  from  those  of 
the  other  systems,  the  three,  however,  representing  nearh'  all  the  var}^- 
ing  conditions  of  soil,  methods  of  irrigation,  and  canal  management  to 
be  found  in  the  valley  of  the  West  Gallatin  River. 

The  largest  canal  chosen  for  the  investigation  was  the  High  Line 
canal,  belonging  to  the  West  Gallatin  Irrigation  Company.  This  sys- 
tem was  taken  as  representative  of  the  larger  incorporated  canals, 
which  head  high  up  on  the  river  and  carry  water  for  several  miles 
before  it  is  distributed  to  laterals.  As  a  representative  of  the  medium- 
sized  cooperative  canal,  which  conveys  its  water  but  a  short  distance 
before  being  used,  thus  eliminating  an}'  large  seepage  losses,  the 
Kughen  ditch  was  chosen.  The  third  ditch  was  the  Weaver  and  Stone 
ditch,  representative  of  the  small,  private  or  individual  ditch,  heading 
on  the  lower  section  of  the  river. 

Before  the  irrigation  season  opened  recording  instruments  were 
installed  on  each  of  the  canals,  and  throughout  the  season  a  continuous 
record  of  the  amount  of  water  flowing  through  each  canal  was 
obtained. 

DUTY    OF    WATER   UNDER    HIGH    LIXE    CANAL. 

The  register  was  installed  in  this  canal  on  the  Todd  flume,  about  2.5 
miles  below  the  head.  At  this  point  the  canal  crosses  a  narrow  ravine 
in  a  flume  about  30  feet  long  by  13.5  feet  wide.  In  the  following 
table  is  given  the  monthly  flc^w  from  May  24  to  August  31,  inclusive, 
in  cubic  feet  per  second,  Montana  miner's  inches,  and  acre-feet: 

'  Discharge  of  West  Gallatin  High  Line  canal,  1902. 


Month. 

Average  flow. 

Discharge. 

Mav(24-31) 

CuJI.  per  sec.  Miner's  incheK 
3.1. 8                 1  'IS'? 

Acre-feel. 
,569 

.June 

(10.  8 
90.4 
44.4 

2, 432 
3,616 
1,776 

3,619 
.5,  .5.56 
2,  728 

Jiilv 

August 

Season 

62.9 

2,516 

1''  472 

According  to  the  annual  report  of  Mr.  E.  C.  Kinney,  superintendent 
of  the  West  Gallatin  Comi)any,  there  were  2,343  acres  of  land  actualh' 
irrigated  under  the  High  Line  canal.  The  duty  given  in  the  following 
.summary  is  based  on  this  estimate. 
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(^iittntitii  iif  irater  <ipj>llf(l  to  Inndi^  ttmler  High  I/nie  anuil,  1!)02. 

Duration  of  irrigation  season .May  24-AugU8t  31 

Area  irrigated acres. .     2,  3-^3 

"Water  received  by  land  . . .' acre-feet. .   12,  472 

Deptii  of  water  used  in  irrigation feet..       5.  32 

Deptli  of  rainfall  during  season" do 39 

Total  depth  of  water  received  by  land do 5.71 

The  5ivora*;('  How  of  tbo  caiuil  at  Todds  tliinio  was  ♦52. Jl  cii))ic  feot  per 
second,  or  2,51  »*.  miner's  inches,  j^Mvino-  a  duty  of  water  of  "Al  acres  per 
cubic  feet  per  second,  or  approximately  1  acre  i)cr  incli. 

The  above  valiu's  are  l)ased  on  the  amount  di\  erted  from  the  river. 
In  order  to  determine  tiiC  amoiuit  of  water  api)lied  to  the  land,  seepage 
losses  nuist  be  taken  into  consideration.  During  the  season  of  1902 
seepaoe  measurements  were  made  on  the  High  Linc^  canal,  with  a  view 
to  determining  the  loss  in  diti'creiit  sections  of  the  canab  In  the  follow^- 
ing  summary  is  given  the  result  of  the  seepage  test  mach'  in  June,  1902. 

Seepage  in  first  10  niilen  of  High  Line  canal,  ineasured  June  24,  1902. 

[In  cubic  feet  per  second.] 

Discharge  0.5  mile  below  head  gate 98.  67 

Discharge  1  mile  tunnel  87.  47 

Loss  in  10  miles 11.  20 

Loss  per  mile 112 

Percentage  of  loss 11.  35 

In  this  first  10  miles  there  are  no  diversions.  The  canal  traverses  a 
steep  sidehill  almost  the  entire  distance,  gaining  the  top  of  the  bench 
near  the  point  where  the  low^er  measurement  was  made.  On  July  18, 
1900,  the  seepage  loss,  measured  in  this  same  section  when  the  dis- 
charge was  114.5  cubic  feet  per  second  at  the  head,  was  found  to  be 
12.9  per  cent  of  the  amount  entering  the  head.  The  loss  in  the  next 
16  miles  was  determined  June  25.  The  results  appear  in  the  following 
table: 

Seepage  loss  from  High  Line  canal  hetiveen  mileposts  11  and  27  June  25,  1902. 

[In  cubic  feet  per  second.] 

Discharge  near  1 1  -mile  post 89.  69 

Discharge  near  27-mile  jiost 19.  87 

Diversions  in  section 54.  71 

Total  outflow  from  section 74.  58 

Loss  in  16.5  miles - 15.  11 

Loss  per  mile : 92 

Percentage  of  loss per  cent. .  16.  85 

«  Rainfall,  assumed  to  be  same  as  at  Government  Weather  Bureau  station,  Bozeman. 
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The  loss  in  this  same  section  of  canal  as  determined  on  July  19, 
1900,  was  found  to  be  15.13  cubic  feet  per  second  when  the  discharge 
at  the  head  of  the  section  was  99.56  cubic  feet  per  second. 

Based  on  the  mea.'*urements  made  in  1902,  the  seepage  loss  in  the 
26.5  miles  of  canal  measured  would  be  as  follows: 

SeeiMige  loss  In  36.5  miles  of  High  Line  canal,  June  24-25,  1902. 
[In  ciiliic  feet  per  second.] 

Discharge  at  point  0.5  mile  below  head 98.  68 

Discharge  near  27-niile  post 19.  87 

Diversions  in  section • ^^-  '1 

Total  outflow  from  section - 74.  58 


Loss. 


24.10 


Correction  due  to  change  in  flow  of  canal 2.  22 

Total  loss  in  26.5  miles 26.  32 

Loss  per  mile ""^ 

Percentage  of  loss per  cent. .  26.  67 

Taking  this  26.67  per  c.ent  as  representing  loss  in  transmission  in 
main  canal  line,  and  disregarding  losses  in  distributar}-  laterals,  we 
haA-e  as  the  depth  of  water  on  the  2,343  acres  irrigated  during  1902 
4.19  feet. 

DUTY    OF    WATER   UNDER   KUGHEN    DITCH. 

The  rating  flume  on  the  Kughen  ditch  is  located  about  0.5  mile 
below  the  head  of  the  canal  and  al)out  300  j^ards  above  where  the  first 
lateral  takes  water  from  the  ditch.  As  there  was  no  suitable  structure 
on  the  canal  which  would  answer  as  a  rating  flume,  a  new  flume  was 
placed  in  the  canal.  The  section  of  the  canal  l)oth  above  and  below 
the  flume  for  a  distance  of  100  to  200  j^ards  is  in  splendid  condition  as 
to  alignment  and  cross  section.  The  flume  is  11  feet  long  by  10  feet 
wide  and  so  placed  that  little  or  no  eddying  is  caused  either  by  the 
waters  entering  or  leaving  the  flume.  The  average  depth  of  water  in 
the  flume  when  the  canal  was  carrying  its  normal  amount  was  a})out 
2.5  feet. 

This  flume  was  provided  with  recording  register  and  was  carefully 
rated  during  the  season.  The  dally  flow  from  June  4  to  August  16, 
inclusive,  a  period  of  seventy-four  days,  is  summarized  in  the  follow- 
ing table: 

Discharge  of  Kughen  ditch,  1902. 


Month. 


Avenige  flow.  Discharge. 


Oil.  ft.  per  sec.\  Miner' sin.  Acre-Jeet. 

r         ,t  on\                                                                                              I                 49.4                  1,976  2,640 

June(4-30) ]                ,,^  g                 21344  '  3,603 

33.7  I                1,34S  I  1,079 


July 
August  (1-16) 


Season. 


49.9  I  1,996  7,328 
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The  art'ii  irrij^ated  duriuiif  the  soasoii  was  obtaiiiod  by  a  survoy  made 
for  that  piu'po.se.  Care  was  ttikeii  to  eliiniiiate  all  waste  land,  so  that 
results  obtained  should  represent  the  exact  area  devoted  to  crops. 

In  the  followino-  table  is  ojven  the  area  devoted  to  the  various  crops 
raised  on  each  farm  entitled  to  water  from  the  ditch: 

Area  of  croj)!<  irrUjated  undrr  Kngften  ditch,  1902. 


Nanke. 

Barley. 

Wheat. 

Oats. 

Flax. 

Clover. 

Timo- 
thy. 

Pas- 
ture. 

Summer 
fallow. 

Total 
acreage. 

Acres. 
81.50 
70.22 
37. 52 

107.90 

Acres. 
12.39 



Acres. 

Acres. 

Acres. 

Acres. 

Acres. 
0.97 

Acres. 

72.53 
169.20 
195. 14 
140. 74 
110.88 

87. 60 
117.09 
203.  64 

Acres. 
172. 39 

ri.  79 

231.16 

J3. 42 

1          ' 

312.21 

43.62 

"ie'ss' 

407. 44 

288.59 

I    B   Ciirrii- 

121.68 

232.56 

Williain  Lawrence 

Fnuik  Heiskell 

T.  E.  Kirk 

Catherine  K.  Clark 

ieo.Ho 

182.29 
75.  76 
95  28 

"""3.' 44' 

2.75 

90.35 
281.33 

385. 93 

75.  76 

145.32 
136.  .58 

240. 60 

87.  so 

56.24 
39  02 

280. 62 

39. 02 

,1  White  Place 

36.77 

36.77 

Total 

899.07 

12.39 

422.63  1  121.68 

3.44 

80.39 

25.25 

1,378.72 

2, 943. 57 

Deducting  the  1,378.72  acres  of  summer-fallowed  land,  which 
received  no  water  during  the  season,  gives  the  area  devoted  to  irri- 
gated crops  as  1,56-1:. 85  acres.  Of  this  area  over  half  Avas  devoted  to 
barley  and  the  greater  part  of  the  remainder  to  oats,  less  than  one- 
tenth  the  area  producing  hay  crops. 

The  following  summary  shoAvs  the  duty  of  water  as  based  upon  the 
area  given  above: 

Dvtij  of  vater  under  Kiujhen  ditcit,  1902. 

Duration  of  irrigation  SL'ason,  .June  4  to  August  16 days. .  74 

Area  irrigated aiTes. .   1,  564.  85 

Water  received  by  land acre-feet. .   7,  328.  00 

Depth  of  water  used  in  irrigation feet. .  4.  68 

Depth  of  rainfall do .  :^)3        # 

Total  depth  of  water  received  ])y  land do 5.  01 

Based  on  a  period  of  seventy-four  days,  the  average  flow  in  the 
canal  at  the  rating  flume  was  -19.9  cubic  feet  per  second,  showing  a 
duty  of  31.34  acres  per  cubic  foot  per  second;  1  inch  was  used  for 
every  0.78  acre.  As  the  Avater  is  used  near  the  head  of  the  ditch  no 
correction  need  be  made  for  seepage  losses. 

DUTY    OF    WATER    UNDER    WEAVER    AND    STONE    DITCH. 

As  mentioned  previously  the  Weaver  and  Stone  ditch  is  representa- 
tive of  the  small  cooperative  ditches  which  are  quite  numerous  on  the 
West  Gallatin.  It  heads  on  the  east  side  of  the  river  6  miles  below 
the  head  of  the  Kughen  ditch,     i'rom  the  point  of  diversion  the  ditch 
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flows  almost  due  north  for  a  distance  of  4.5  miles,  where  it  reaches  the 
two  farms  on  which  its  waters  are  used.  The  rating  tlume  in  this 
canal  was  placed  about  KW  3^ards  below  the  head  of  the  ditch.  The 
flume  was  made  8  feet  lonjr  by  4.7  feet  wide  and  was  provided  with  a 
recording  register.  The  season's  record  covered  a  period  of  sevent}'- 
seven  days,  extending  from  June  1  to  August  !<!.  The  discharge  of 
tlie  ditch  is  summarized  in  the  following  table: 

IHsdiarge  of  Weaver  unci  Stone  ditch,  1902. 


Month. 

Average  flow. 

Discharge. 

Cu.  ft.  per  nee. 

y.34 

5.58 
7.15 

Miiur's  in. 
374 
223 
286 

Acre-feet. 
556 

•julv                                       

343 

228 

7.38 

295 

1,127 

Only  portions  of  the  Weaver  and  Stone  farms  require  irrigation, 
the  remainder  being  sufficiently  moist  by  reason  of  seepage  waters 
from  irrigated  lands  above.  In  order  to  obtain  the  acreage  subject  to 
irrigation  during  the  season  of  1902  a  stadia  survey  was  made.  The 
results  of  this  survey  appear  in  the  following  table: 

Irrigated  lands  under  Weaver  and  Stone  ditch,  1902. 


Name. 

Barley. 

Wheat. 

Oats. 

Clover. 

Alfalfa. 

Wild  hay. 

Total. 

Acres. 

Acres. 
74.69 

Acres. 
4.59 

Acres. 
3.21 

Acres. 
23.13 

40.18 

Acres. 

Acres. 
105. 62 

38. 12 

17.22 

95. 52 

Total       

38.12 

74.69 

4.59 

3.21 

63.31 

17. 22 

201. 14 

The  total  discharge  for  the  season  would  cover  this  area  to  a  depth 
of  5.56  feet.  The  average  flow  at  the  rating  flume  during  the  seventy- 
seven  days  of  record  was  7.38  cubic  feet  per  second,  making  the  duty 
of  water  27.25  acres  for  each  cubic  foot  per  second,  or  0.68  acre  per 
inch. 

A  measurement  to  determine  seepage  losses  in  the  long  supply  canal 
was  made  during  the  latter  part  of  the  season.  This  measurement 
showed  that  w^ien  there  was  a  discharge  of  4.52  cubic  feet  per  second, 
the  long  transmission  in  the  small  ditch,  without  either  uniform  grade 
or  cross  section,  caused  a  loss  of  approximately  50  per  cent.  When 
this  is  taken  into  consideration,  the  depth  of  water  received  by  the 
Weaver  and  Stone  farms  is  2.78  feet.  This  is  a  duty  of  54.5  acres  per 
cul)ic  foot  per  second,  or  1.36  acres  per  inch. 


WATER  RIGHTS  IN  THE  WEST  GALLATIN  BASIN. 

Peniuiiioiit  .settlement  of  the  Gallatin  Basin  beouii  in  ,Iuly,  1S()4,  at 
which  time  ,).  ]M.  Bozeman,  the  pioneer  of  the  Bozeman  route  to  the 
North  rhitte  River,  founded  Bozeman,  the  county  seat  of  Gallatin 
County.  Since  that  time  settlement  has  increased  steadily  until  at  the 
present  time  the  entire  cultivable  area  of  the  valley  section  is  under 
private  ownership,  and,  with  the  exception  of  a  few  scatterinj^-  tracts 
in  the  mountainous  .section,  no  land  is  now  open  for  settlement,  the 
ojdy  means  of  accjuirement  beino-  by  purchase. 

During  the  period  of  development,  coNcrint;-  a  space  of  nearly  fort>' 
3' ears,  water  for  the  irrif>ation  of  the  lands  of  the  valley  1ms  been  taken 
promiscuously  from  the  many  streams,  both  lart>"e  and  sm;dl,  which 
enter  the  Aallc}-.  Until  within  the  last  few  3'ears  watei-  has  been 
diverted  from  the  various  streams  without  let  or  hindrance. 

The  lands  first  to  be  reclaimed  were  those  which  were  the  easiest  of 
cultivation  and  upon  which  water  could  be  conveyed  with  but  little 
difficult}".  Such  lands,  almost  without  exception,  were  located  on  the 
lower  parts  of  the  streams,  and  it  is  in  these  sections  that  the  oldest 
rio'hts  are  found.  As  settlement  of  the  vallc}'  increased,  lands  higher 
up  on  the  stream  were  brought  under  cultivation  and  ditches  were 
taken  from  the  streams  at  the  most  convenient  points. 

The  first  ditches  built  were  small,  being  individual  or  small  cooper- 
ative enterprises.  After  all  the  easily  available  land  had  been  brought 
under  irrigation  by  these  small  systems,  incorporated  canal  companies 
were  formed  which  planned,  and  in  a  few  instances  constructed,  large 
canal  systems  which  head  well  up  on  the  larger  streams  and  by  fol- 
lowing long  circuitous  routes  have  been  able  to  supply  the  higher 
bench  lands.  As  no  system  of  stream  control  existed,  these  diversions 
increased  unrestrictedly  from  3'ear  to  3  ear  until  a  slight  shortage  was 
felt  by  the  irrigators  on  the  lower  part  of  the  streams.  When  this 
stage  was  reached  the  lower  irrigators,  determined  not  to  be  thus 
deprived  of  their  water  supply,  moved  the  heads  of  their  ditches  up- 
stream to  points  Avhere  the  river's  supply  was  not  so  greatlv  depleted. 
On  the  same  theor3"  the  next  higher  irrigator,  Avhen  a  shortage  began 
to  be  felt,  moved  his  head  gate  upstream  also.  As  a  result  we  have  at 
the  present  time  a  svstem,  especially  noticeal)le  on  the  West  Gallatin 
River,  in  which  numerous  small  individual  and  partnership  ditches 
serve  farms  which  lie  anywhere  from  2  to  6  miles  below  the  points  of 
diversion.  These  long  parallel  ditch  lines,  in  addition  to  having 
required  an  immense  amount  of  uncalled-for  labor  in  their  construc- 
tion, are  ver3"  inefl'ective  as  water  carriers  and  lose  by  seepage  in 
transit  from  25  to  60  per  cent  of  the  amounts  diverted.  The  scheme, 
therefore,  which  was  original!}'  intended  to  increase  the  water  suppl}" 
for  the  lower  irrigators,  has  reall3'  been  of  little  benefit  to  them,  and 
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has  cortiiinlv  Ixhmi  a  serious  (lni\v])ack  to  the  irrioated  section  in 
general. 

The  present  condition  is  hut  a  development  of  the  conditions  described 
above,  only  complicated  somewhat  by  one  or  two  recent  years  of 
short  water  supply'.  The  man  on  the  lower  end  of  the  stream  claims 
those  above  him  are  using  more  water  than  their  just  share,  while  the 
man  above  says  he  has  no  more  than  he  needs,  but  the  large  incor- 
porated canals  divert  water  in  excess  of  their  rights  or  needs,  and 
allow  the  surplus  to  run  back  into  the  river  at  the  ends  of  their  canals 
too  low  down  on  the  stream  for  subsequent  diversion.  The  officers  of 
the  larger  canals  say  there  is  water  enough  for  all  if  only  economical 
use  is  practiced.  Meanwhile  new  appropriations  are  being  made  each 
year  higher  and  higher  on  the  tributaries.  On  some  of  the  streams 
the  day  is  long  passed  when  the  abundance  of  the  supply  served  to 
prevent  litigation,  notably  on  Middle  Creek. 

The  necessit}'  for  litigation  arises  from  the  fact  that  rights  are 
acquired  without  public  supervision  and  therefoi-e  without  public 
records.  While  their  existence  is  unquestioned,  under  existing  laws 
they  must  remain  undetined  either  as  to  volume  or  time  until  detined 
b}^  the  courts  as  a  result  of  litigation  V)etween  claimants.  Naturally 
such  litigation  will  not  arise  until  the  supply  of  water  is  insufficient  to 
supph^  all  demands. 

In  1885  a  law  was  enacted  requiring  all  parties  wishing  to  acquire 
rights  to  water  to  post  notices  stating  the  number  of  inches  claimed; 
the  purpose  for  which  it  is  claimed;  the  place  of  intended  use;  the 
means  of  diversion,  wnth  size  of  flume,  ditch,  pipe,  or  atpieduct  by 
which  he  intended  to  divert  it;  the  date  of  appropriation,  and  the  name 
of  the  appropriator.  Within  twenty  days  a  copy  of  this  notice,  with 
the  name  of  the  stream  and  accurate  description  of  the  point  of  diver- 
sion, must  be  filed  Avith  the  county  clerk  and  verified  by  the  affidavit 
of  the  appropriator  or  some  one  in  his  behalf.  Within  forty  days 
after  posting  work  must  be  begun,  and  must  be  prosecuted  with  rea- 
sonable diligence  to  completion.  "If  the  ditch  or  flume  when  con- 
structed is  inadequate  to  convey  the  amount  of  water  claimed  in  the 
notice  aforesaid,  the  excess  claimed  above  the  capacity  of  the  ditch  or 
flume  shall  be  subject  to  appropriation  by  any  other  person.''  If  this 
law  is  complied  with  the  right  to  the  use  of  water  relates  Imck  to  the 
date  of  posting  the  notice. 

It  will  be  seen  that  the  notice  provided  for  is  posted  and  filed  before 
the  work  is  })egun  and  that  the  beginning  of  the  work  within  fort}' 
days  and  its  diligent  prosecution  to  completion  are  necessar}'  to  the 
acquirement  of  a  right,  and  that  this  right  is  limited  by  the  capacity  of 
the  works,  not  l)y  the  amount  claimed.  The  record,  therefore,  is  evi- 
dence of  the  intention  of  the  claimants  only,  and  not  in  any  way  an 
index  of  the  rights  acquired. 
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The  sumo  law  provided  tlnit  those  who  h:id  actiuircd  rights  previous 
to  its  passage  slioidd  within  six  months  tih'  with  the  eouiity  clerks 
declarations  in  writing  containing  the  same  facts  reciuired  in  the 
notices  previously  referred  to,  " Pivrided.  That  a  failure  to  comply 
with  the  reipiirements  of  this  section  shall  in  no  wise  work  a  for- 
feiture of  such  heretofore  acquired  rights,  or  prevent  any  such  claim- 
ant from  establishing  such  rights  in  the  courts,"  This  section  is 
inoperative,  because  without  the  last  clause  it  would  l)e  void  and  with 
it  the  record  will  Ih>  incomplete.  The  only  value  these  records  hav(> 
is  as  ''prima  facie  evidence  of  the  statements  therein  contained." 
With  a  view  to  det(>rmining  the  completeness  and  the  accuracy  of  this 
record,  especially  that  portion  relating  to  the  rights  in  the  (Jallatin 
Basin,  a  cai-eful  and  complete  investigation  was  made  of  the  entire 
record  on  tile  in  the  recorder's  office  of  (iallatin  County.  The  com- 
plete record  occupies  parts  of  15  large  volumes  and  contains  between 
2,000  and  3,000  recorded  notices  of  appropi'iation  and  claims  to  water. 
Some  of  these  records  date  back  to  the  time  when  Gallatin  County- 
extended  as  far  to  the  east  as  Billings  and  Miles  City,  and  embraced 
the  territory  which  now  comprises  the  counties  of  Park,  Sweetgrass, 
Carbon,  Yellowstone.  Rosebud,  and  Custer.  Among  the  early  records 
were  found  claims  to  water  from  such  streams  as  the  Musselslndl  and 
the  Yellowstone  rivers.  Some  of  these  old  claims  dated  back  to  the 
"sixties"  and  represented  some  of  the  oldest  rights  on  these  streams. 

Until  within  the  last  few-  years  it  was  the  custom  to  record  all 
claims  and  notices  of  appropriation  in  the  miscellaneous  record  and 
index  it  only  as  such.  Within  recent  years,  however,  separate  books 
have  been  provided  for  the  water  record,  and  in  these  have  been  placed 
all  the  notices  and  claims  relative  to  the  appropriation  of  water.  This 
record  is  (juite  complete  and  easy  of  access. 

In  the  following  table  are  given  the  abstracts  of  the  (lallatin  Basin 
record,  classed  according  to  the  stream  on  which  the  claims  were 
made.  The  claims  have  l)een  grouped  according  to  the  main  stream 
and  its  tributaries,  and  are  divided  into  '^  definite"  and  ''  indefinite" 
claims.  The  former  contains  all  claims  in  which  the  amount  of  water 
is  expressed  in  miner's  inches  or  cubic  feet  per  second,  while  the  latter 
contains  all  claims  in  which  the  amount  was  expressed  in  indefinite 
terms,  such,  for  instance,  as  "all  the  stream,"  "all  this  ditch  will 
carry,"  "all  this  ditch  takes,"  "sufficient  for  my  land,"  and  many 
similar  expressions.  The  claims  given  for  the  West  Gallatin  River, 
Middle  Creek,  Bozeman  Creek,  East  Bear  or  Flannery  Creek,  Rocky 
Canyon  Creek,  Bridger  Creek,  and  the  East  Gallatin  River  are 
claims  to  water  from  the  main  streams  themselves.  The  claims  on 
the  tributaries  of  these  main  streams  are  indented  under  the  main 
streams. 
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Surnniary  of  recorded  (iaim.^  lo  irater,  Galhitin  Ilimn. 


Name  of  stream. 


West  Gallatin  and  tributaries.. 

Cottonwood  Creek  (south). 

Bear  Creek  (west) 

Wilson  Creek 

Middle  Creek 

Bozeman  Creek 


Kas',  Bear  or  Flannery 
Roeky  Canyon  Creek  . 

Bridger  Creek 


I.ynian  Creek 

SpriiiK  or  Churn  Creek 

( '<  it  ti  111  wood  Creek 

Bost wick  Creek 

Springliill  or  Ross  Creek 

Reese  Creek 

Dry  Creek  (north) 

Dry  Creek  (south) 

Doc  Corran  Creek - 

East  Gallatin  River 

Springs  and  creeks  (not  definitely  located) 


Definite  claims. 


Number.      Amount. 


lis 
11 

lU 

4 

29 


Miner's  init. 

315,456 

7,o90 

0, 195 

GOO 

14,300 

17, 570 

4,101 
10, 926 

1,590 

2, 460 


800 

200 

15,610 

1,600 

2, 145 

150 


3,147.5 
12, 399 


Indefinite  claims. 


Number. 


Amount. 


Various. 
Not  given. 
Claim  all. 

Not  given. 
Claim  all. 
Not  given. 

Do 
fUaini  all. 
Not  given. 
One-thinl  of  stream. 
Claim  all. 
All  of  stream. 

Not  given. 
All  of  stream. 

Do. 
All;  not  given. 
All  of  stream. 
Not  given. 

Do. 
Various. 


The  foregoing  table  represents  the  entire  water-right  record  of  the 
Gallatin  Basin,  w^iich  comprises  some  4:50  notices  of  appropriation 
and  claims  to  water.  As  mentioned  previous]}',  this  record  can  not  1)6 
taken  as  a  guide  to  existing  rights  for  the  reason  that  probably  not  to 
exceed  one-half  of  the  claims  were  followed  by  diversions,  and  for  the 
further  reason  that  probal^ly  not  over  two-thirds  of  the  actual  appro- 
priators  in  the  basin,  taking  the  record  of  the  West  Gallatin  River  as 
a  criterion,  have  ever  had  their  rights  recorded,  the  other  third  choos- 
ing to  trust  to  diversion  and  use  to  validate  their  rights  rather  than 
go  to  the  expense  of  recording  their  rights  when  such  procedure  guar- 
anteed neither  security  of  title  nor  immunity  from  litigation. 

To  bring  out  the  extent  to  which  the  streams  of  the  (xallatin  Basin 
have  been  overappropriated  or  rather  overclaimed,  the  data  taken 
from  the  records  and  the  results  of  the  season's  stream  measurements 
have  been  brought  together  in  the  table  which  follows.  It  must  be 
remembered  that  the  values  given  under  the  head  "Amount  claimed" 
are  only  the  amounts  recorded  in  definite  terms  and  do  not  include  the 
largo  propoi'tion  of  unrecorded  I'ights  or  the  rights  which  are  recorded 
but  do  not  have  the  amount  claimed  expre.ssed  in  detinite  terms.  The 
stream  measurements,  as  mentioned  in  another  part  of  this  report, 
were  made  at  points  on  the  respective  streams  where  their  maximum 
flow  would  be  encountered.  The  values  given  for  stream  flow  are  the 
averages  of  the  measurements  made  during  the  ii-rigating  season, 
which  include  both  hiu-h  and  low  water  measurements. 
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Comjxirixon  of  the  (iejinile  claims  to  water,  iiitlt  the  average  dischanje  of  ttlreanix  of  fhillalin 

Basin,  season  1902. 


Niimc  uf  stream. 


West  Gallatin  and  tributaries 
Cottonwood  Creek  (south)... 

Bear  ("reek  ( vest) 

\Vilst)ii  Creek 

Middle  Creek 

Bozt'iiian  Creek  . ..~ 

East  Hoar  or  Flannery  Creek 

Kockv  Caiivon  Creek 

BridKer  Creek 

Lyman  Creek 

Cottonwood  Creek 

SpriiiRlnll  or  Ross  Creek 

Reese  Creek 

Dry  Creek  (north) 


Number. 


Average  diseharge. 


118 
11 
10 
4 
29 
29 
14 
23 


Miner's  ins. 
315, 456 

7,590 

6,195 

600 

11,300 

17, 570 
4,101 

10,926 

1,.590 

2, 460 

800 

l."),010 
1 ,  600 
2,145 


Miner's 
56, 
3 


tns. 

,125 
628 
944 
353 

,680 

,412 
482 

,  425 

,806 
443 
282 

,738 
930 
282 


Ou. 


ft.  per  sec. 
1,403.12 

88.21 

23. 61 
8.83 

117. 01 
35.29 
12. 04 

35. 62 
95. 16 
11.07 

7. 05 
43. 46 

23.  as 

7.05 


Oil  West  Bear  Creek,  in  adtlition  to  the  definite  claim.-^,  amounting 
to  over  six  times  tlie  average  flow,  there  are  five  chiims  which  assert 
a  rig-ht  to  the  entire  stream.  Mere  we  have  a  little  stream  whose 
average  flow  is  about  1,000  inches  filed  upon  to  the  extent  of  thirteen 
times  ifs  normal  discharge.  On  Lvman  Creek,  the  source  of  the  city 
water  supply  of  Bozeman,  there  are  six  claimants,  each  of  whom  has 
a  recorded  claim  to  the  entire  stream.  On  Bozeman,  Bridger,  Ross, 
Reese,  and  other  important  creeks  the  condition  which  exists  is  almost 
identical. 

In  1905  a  law"  was  enacted  providing  for  a  further  addition  to  the 
water-right  records  of  the  State.  A  person  having  filed  a  notice  as 
required  b}'  law  may,  when  his  works  are  completed,  tile  for  record  a 
map  and  statement  showing  the  completed  work,  made  and  sworn^  to 
by  a  competent  engineer.  This  law  does  not  do  away  with  the  ncces- 
sit}'  of  a  court  proceeding  for  the  defining  of  rights,  but  it  provides  a 
means  whereby  an  appropriator  may  make  a  public  record  of  the  essen- 
tial facts  as  to  his  right — the  location  and  capacity  of  his  ditch,  and  the 
location  and  area  of  his  irrigated  lands  as  determined  b}' surveys.  The 
law  is  not  mandatory,  and  will  not  make  the  record  complete,  but  if 
an  appropriator  files  a  claim  stating  what  he  intends  to  do,  and  after 
completing  his  w^orks  tiles  a  map  and  statement  according  to  law  the 
evidence  necessary  for  a  proper  defining  of  his  right  will  always  be 
at  hand. 

At  the  same  time  that  provision  was  made  for  recording  rights,  it 
was  provided  that  in  any  action  regarding  water  rights  all  parties  claim- 
ing rights  to  water  from  the  same  source  might  be  made  parties  to  the 
action,  and  all  rights  be  determined  in  the  one  action. 


WATER    RK4HTS   ON    MIDDLE    CREEK. 


During  the  summer  of  186-1,  John  J,  Chambers  and  Robert  Gillespie 
settled  on  unsurvej^ed  lands  near  the  banks  of  Middle  Creek  about  6 
miles  west  of  the  town  of  Bozeman.     In  the  fall  of  1861  these  settlers 
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conveyed  about  100  miner' ,s  inches  of  water  to  land  through  two  ditches 
dug  to  tap  the  waters  of  Middle  Creek.  In  the  years  1864  to  1869, 
inclusive,  additional  tracts  of  land  were  preempted,  or  homcsteaded, 
bv  new  settlers,  each  of  whom  either  constructed  his  own  ditch  from 
Middle  Creek  or  ac  lired  an  interest  in  his  neighbor's  ditch.  These 
first  settlers,  to  the  number  of  thirteen,  diverted  streams  at  various 
points  along  the  lower  9  miles  of  this  creek  and  were  subsequently 
known  in  the  litigation  which  ensued  as  the  Lower  Middle  Creek 
appropriators. 

Lands  had  been  acquired  prior  to  1870  in  the  vicinity  of  the  upper 
part  of  Middle  Creek,  but  no  diversions  had  ))een  made  from  this 
section  of  the  stream.  This  delay  is  readily  accounted  for.  The  best 
agricultural  lands  were  situated  1  or  more  miles  from  the  (;hannel  of 
the  stream;  the  cost  of  building  ditches,  owing  to  the  high  banks  and 
the  long  distances,  would  be  considerable,  and,  lastly,  the  lower  irriga- 
tors, having  acquired  prior  rights  to  the  waters  of  the  same  "stream, 
might  contest  the  water  rights  of  the  upper  settlers.  To  overcome 
the  physical  difficulties  in  the  way  of  obtaining  water  for  their  land, 
and  to  procure  greater  financial  strength  in  the  prospective  litigation 
with  the  lower  Middle  Creek  irrigators,  the  settlers  on  the  upper  part 
of  the  stream  formed  themselves  into  an  association,  called  the  Upper 
Middle  Creek  Company.  This  was  the  lirst  cooperative  effort  on  the 
part  of  Middle  Creek  water  users. 

For  the  purpose  of  avoiding  a  conflict,  this  association  began  to 
negotiate  with  the  farmers  on  the  lower  part  of  the  stream.  This 
resulted  in  the  fall  of  1871  in  a  contract  which  provided  for  an 
exchange  of  Avater.  The  Upper  Middle  Creek  Company  conceded  to 
the  lower  users  their  prior  rights  to  the  waters  of  the  creek,  to  the 
extent  of  the  capacities  of  their  several  ditches,  and  agreed  to  construct 
and  maintain  a  canal  to  convey  water  from  the  West  Gallatin  River 
to  the  channel  of  Middle  Creek  above  the  head  gates  of  the  lower 
users  in  quantities  to  equal  if  not  to  exceed  the  aggregate  capacity  of 
the  lower  ditches.  The  upper  irrigators  reasoned  that  if  their  associa- 
tion was  willing  to  bear  all  the  expenses  in  conveying  water  from  a 
source  which  had  an  abundant  surplus  to  the  channel  of  Middle  Creek 
they  would  then  be  entitled  to  divert  from  Middle  Creek  at  higher 
points  a  volume  of  water  equal  to  that  which  was  to  be  conveyed 
from  the  West  Gallatin  River. 

Several  stipulations  were  inserted  in  this  contract  to  protect  the 
lower  Middle  Creek  appropriators,  the  chief  of  which  were  that  the 
upper  company  should  acquire  no  rights  to  the  use  of  said  water  until 
the  supply  ditch  was  l)uilt  and  furnishing  water,  and  that  the  rights 
granted  by  the  contract  should  be  suspended  if  the  (piantity  of  water 
furnished  through  the  supply  ditch  should  be  less  than  the  aggregate 
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of  the  (luantitics  of  water  then  taken  out  of  Middle  Creek  b}'  the  lower 
appropriators. 

In  consideration  of  these  stipnhitions  the  lower  appropi'iators,  citing 
the  words  of  the  contract,  "do  herel)y  oive  and  grant  unto  the  said 
members  of  the  said  ditch  company  and  to  their  heirs  and  assigns  our 
rights  respectively  to  the  use  of  the  water  naturally  Howing  in  Middle 
Creek  to  the  extent  and  capacity  of  said  sup[)ly  ditch  of  said  company 
and  the  waters  actually  supplied  l^v  it  into  Middle  Creek," 

This  conti'act  was  signed  by  nearly  all  of  the  lower  appropi'iators. 
but  never  was  acknowledged  or  recorded  in  the  records  of  Gallatin 
Count3\ 

In  pursuance  of  the  contract  the  company  completed  the  main  por- 
tion of  its  ditch  from  Middle  Creek  and  also  the  supply  ditch  from  the 
West  Gallatin  River.  The  latter  was  begun  in  March  and  completed 
June  9,  1872.  It  was  12  feet  wide  on  the  bottom.  Avith  varying  depths 
and  grade,  and  was  intended  to  carr}'  3,000  miner's  inches.  The  con- 
tractors were  paid  by  cash  assessments  levied  on  members  of  the  asso- 
ciation. 

Middle  Creek  ditch  was  also  built  by  the  members  of  the  same  asso- 
ciation. Instead,  however,  of  levying  an  assessment  payable  in  cash, 
each  stockholder  was  required  to  provide  a  certain  number  of  men  and 
ox  teams,  and  to  perform  an  amount  of  work  proportionate  to  his 
interest  in  the  new  canal.  At  that  time  one  share  entitled  the  owner 
to  the  use  of  100  miner's  inches. 

For  ten  3"ears  after  the  building  of  ^Middle  Creek  canal  there  were 
disputes  over  water  rights,  but  no  court  proceedings  were  instituted 
luitil  the  spring  of  1SS3.  During  this  interval  a  third  disturbing  ele- 
ment had  been  introduced  in  the  form  of  thirty  or  more  new  appro- 
priators,  who  had  settled  on  lands  above  the  Middle  Creek  canal  and 
diverted  water  from  the  upper  part  of  Middle  Creek.  The  rights  of 
these  latest  claimants,  with  one  or  two  exceptions,  were  of  later  date 
than  those  of  the  lower  Middle  Creek  appropriators  and  the  Middle 
Creek  Ditch  Company,  but  their  position  on  the  stream  gave  them 
decided  advantages. 

In  April,  1883,  John  M.  Robinson  and  the  lower  appropriators  to 
the  number  of  twenty-one  entered  suit  against  Charles  E.  Hoy  and 
thirty-eight  other  appropriators  who  had  diverted  water  from  the 
upper  part  of  Middle  Creek.  At  this  time  the  lower  irrigators  had 
just  cause  to  seek  redress.  The  Upper  Middle  Creek  Company  had 
failed  to  comply'  with  the  terms  of  the  contract  signed  in  1871,  in  that 
they  neglected  to  maintain  and  operate  the  supply  ditch  from  the  West 
Gallatin  River.  This  neglect  on  their  part  was  trivial  when  compared 
with  the  damage  inflicted  on  the  plaintifls  by  the  new  settlers,  who, 
through   their  numerous  ditches   near  the  mouth  of   Middle  Creek 
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canA'on,  had  diverted  the  greater  part  of  the  flow  of  the  stream,  caus- 
ing- it  to  become  drj^  at  times  above  the  mouth  of  the  supplj^  ditch. 

A  decision  was  rendered  by  Judge  Wade  in  October,  1883,  in  which 
h(>  decreed  2,415  miner's  inches  to  the  twenty-two  plaintitl's  and  tt-lS 
miner's  inches  to  the  thirty-nine  defendants.  Little  benefit  resulted 
to  any  of  the  interested  parties  from  this  suit.  It  was  a  futile  attempt 
to  adjudicate  priorities  l)etween  a  certain  number  of  claimants  and  to 
exclude  others  who  had  valid  rights  to  the  stream,  but  were  neither 
plaintitl's  nor  defendants. 

The  Upper  Middle  Creek  Company  was  maintained  until  1886,  when 
it  was  changed  to  a  corporation  under  the  name  of  the  Upper  Middle 
Creek  Supply  Ditch  Company.  This  company  was  succeeded  in  Jan- 
uary, 1890,  by  the  present  Middle  Creek  Ditch  Company. 

On  July  15,  1890,  the  contract  of  1871  was  annulled  by  the  consent 
of  all  parties  in  interest,  and  a  new  arrangement  was  made  where! )y 
the  supply  ditch  with  its  water  right  was  deeded  to  the  lower  Middle 
Creek  appropriators  by  the  Middle  Creek  Ditch  Company  in  exchange 
for  water  rights  on  Middle  Creek. 

In  1889-90  the  Middle  Creek  Ditch  Company  renewed  the  contest 
against  the  upper  irrigators  which  was  begun  l)y  John  M.  Robinson 
and  his  associates  in  1883.  This  suit  was  known  a;  the  Middle  Creek 
Ditch  Company  v.  John  J.  Henry  et  al.  There  were  in  all  twenty- 
two  defendants,  who  had  settled  on  bench  lands  near  the  mouth  of  the 
canyon,  and  had  diverted  water  from  Middle  Creek  for  irrigation 
purposes  for  the  most  part  subsequent  to  1870. 

More  than  two  years  elapsed  between  the  time  of  issuing  a  writ  of 
injunction  against  the  defendants  and  the  beginning  of  the  trial.  On 
July  9,  1889,  the  defendants  were  restrained  from  interfering  with 
the  waters  of  Middle  Creek  and  on  November  27,  1891,  the  trial 
began.  There  were  so  man}^  witnesses  to  examine  that  the  case  occu- 
pied the  time  of  the  court  for  a  period  of  twenty-three  days. 

April  22,  1892,  the  court  rendered  a  decision,  holding  that  when 
the  lower  claimants  entered  into  the  contract  of  1871  for  a  con- 
sideration they  abandoned  all  right  and  interest  in  the  natural 
flow  of  Middle  Creek.  This  ruling  was  extremely  adverse  to  the 
Middle  Creek  Ditch  Company,  inasmuch  as  it  changed  the  date  of 
appropiiation  of  nearly  one-half  of  the  flow  of  its  canal  from  the 
years  18G1,  1805,  18(>(),  and  18(;7  to  a  time  subsetiuent  to  1871.  The 
plaintitf  company  then  moved  for  a  new  trial,  and  the  motion  being 
denied  the  case  was  appealed  to  the  supreme  court  of  the  State. 
By  a  decision  rendered  April  1.  1895,  the  supreme  court  reversed  the 
ruling  of  the  lower  court  in  excluding  certain  evidence  and  remanded 
the  case  for  a  new  trial. 

So,  after  nearly  six  years  of  litigation  the  litigants  began  to  realize 
that  little  had  been  done   toward  a  linal   settlement  of  their  claims 
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to  water.  The  lono--oontinued  contest  had  converted  former  friends 
into  enemies,  the  uncertainty  in  regard  to  the  use  of  water  had  dimin- 
i.shed  tlie  products  of  their  fields,  and  tiie  unusuall}'  heavy  cash 
assessments  that  were  levied  annually  to  maintain  their  actions  in 
court  had  deprived  them  of  needed  comforts  at  home.  The  demand 
for  peace  tinally  prevailed  and  a  compromise  was  eti'ected. 

On  Auo-ust  1.5,  ISOO,  an  ag-reement  was  entered  into  regarding-  the 
dates  of  appropriation  and  the  corresponding  quantities  of  water 
which  should  he  allotted  to  each  legal  claimant.  This  agreement, 
with  the  consent  of  all  parties  interested,  was  afterwards  embodied 
in  a  decree  rendered  by  Judge  Henry,  of  the  ninth  judicial  district, 
on  Marcli  11.  181>7.  The  following  is  a  sunnnary  of  Judge  Henry's 
decision : 

It  is  ordered  that  the  plaiiitiif,  the  Middle  Creek  Ditch  Company,  is  entitled  to 
use  and  to  the  use,  control,  disposal,  benefit,  distribution,  and  enjoyment  of  2,900 
inches,  statutory  measurement  (72.5  second-feet),  of  the  waters  of  Middle  Creek, 
according  to  the  respective  dates  of  appropriation  thereof,  and  in  the  quantities  of 
the  said  appropriations  as  follows: 


Date  of 
appro- 
priation. 


Naiiie  of  approi>riiitor. 


1864. 
11S64. 
1S65. 
18C5. 
186.5. 
1865. 
1866. 
1866. 
1866. 
1866. 
1867. 
1S67. 
1869. 


1866. 
1870. 
1871. 
1871. 
1872. 
1872. 
1873. 
1873. 
1875. 
1877. 
1.S79. 
1880. 
1881 . 


Robert  Gillespie 

John  J. Chambers  . . 
Chris. 'M.  Waterman 

Horace  Salter 

Calvin  .U^wett 

Jolin  .McConuick... 
Elbert  H.  Kohinson  . 
John  M.  Robinson.. 

Eliza  B.  Sanford 

George  .\ustin 

Aaron  T.  Ford 

James  MeCormick. . 
Moses  W.  Goodall  . . 


Henry  Monforten 
John  Kittle 


Statutory 
inches." 


100 

100 
100 

100 

100 
100 
100 
100 
100 
100 
100 
100 
100 


Reinaik; 


1,300 


100 
100 
100 
100 
125 
200 
150 
100 
175 
100 
75 
100 
175 


The  first  13  appropriators  herein  given  were 
known  as  the  "Lower  Middle  Creek  appro- 
priators.'-' 


Through  Ray  and  Eckley  ditch. 

Cline,  Ferguson,  and  Ba.xter  ditch. 

Mitchell,  Cleveland,  and  Baxter  ditch. 

Ray  and  Eckley  ditch. 

Through  Main  canal. 

Cline,  Fergason,  and  Ba.xter  ditch. 

Main  canal. 

Do. 
Rav  and  Ecklev  ditch. 
Mitchell,  Cleveland,  and  Baxter  ditch. 
Cleveland,  Ferguson,  and  Baxter  ditch. 


1,600 


nlOO  Montana  statutory  inches  are  equivalent  to  2.5  second-feet. 

The  later  appropriations,  known  as  the  Upper  Middle  Creek  appro- 
priations, amounting  to  1,600  statutory  inches  (40  cubic  feet  per  second), 
together  with  the  former  1,300  statutory  inches  (32.5  cubic  feet  per 
second),  make  up  the  2,900  inches,  or  72.5  cubic  feet  per  second, 
decreed  to  the  plaintiffs. 
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To  John  J.  Henry  tuul  liis  associates  to  the  iiunil)er  of  twenty-two, 
who  were  the  defendants  in  the  case,  were  decreed  the  following 
([uantities: 


l)aic  of  aii|iropriation. 


Juno,  18li() 

Jnlv,  IHtii; 

July,  18(18 

June,  l.%9.... 
October,  isoy . 

1)0 

June,  1870  . . . . 
April,  187'2.... 
June,  1872  . . . . 

July,  1873 

July.  187r. 

April,  1877.... 

July,  1.S77 

May,  1878 

Do 

Do 

Do 

June,  1878 

Do 

April,  1881... 

July,  1881 

May,  188'> 

July,  1882 


Name  of  appropriator. 


John  J.  Henry  and  Edwin  Hodgman. 

Henry  Mon fortfU 

John  J.  Henry  and  Henry  Hodgman. 

UaiKlolph  W.'Brooks 

White  Caldwell 

Josejih  riunib 

William  Welch 

do 

William  Kent 

Henry  Monforten 

S.  M .  Gowan 

James  White 

John  J.  Henry 

Edwin  Hodgman 

Charles  Loyerich 

Joseph  MeElroy 

Charles  E.  Hoy 

Joseph  MeRey nolds 

John  D.  Huffine 

Charles  Holmes  (administrator) 

Randolph  W.  Brooks 

Charles  E.  Hoy 

Henry  Monforten 


Statutory 
inches. 


50 
100 
100 
100 
100 
100 
100 
100 

75 
100 
100 
100 
200 
100 
120 
120 
250 
100 
100 
125 
100 
100 
100 


The  water  rights  of  ,lohn  J.  Henry  and  Henry  Hodgman,  which  date 
back  to  1866  and  include  150  inches  (3.75  cubic  feet  per  second  in  the 
decision),  formed  the  old  Pen  well  right,  and  the  court  permitted  Henry 
and  Hodgman  to  change  the  place  of  diversion  from  Lower  Middle 
Creek  to  one  near  the  mouth  of  the  canyon. 

Comment  on  the  foregoing  statement  of  facts  seems  unnecessary. 
It  tells  the  familiar  story  of  heroic  efforts  to  sul)due  the  desert  and 
maintain  at  the  same  time  an  action  in  court  over  a  contested  water 
right. 

From  1801  to  1895,  inclusive,  a  period  of  live  years,  the  Middle 
Creek  Ditch  Company  levied  in  cash  assessments  $5,!^51).50.  Tlie  dis- 
bur.sements  of  this  sum  are  grouped  under  the  following  heads: 

For  services  of  attorney ^-^j  1^)0. 00 

For  court  fees ^^^-  -^^ 

For  canal  maintenaiu-c  and  repairs 7.'-)( .  20 

For  niiscellaneons  expensen ;'-  -^'^S.  00 

T..tal 5,259.50 

The  expenses  in  court  fees  are  low,  Ijccause  the  Middle  Creek  Ditch 
Company  won  the  suit  and  the  other  litigants  paid  the  greater  part  of 
the  costs.  The  writer  has  no  opportunity  to  ascertain  accurately  the 
aggregate  cost  to  all  the  litigants.  It  is  safe  to  say  that  if  all  the 
los.ses  in  time  and  money  incurred  by  the  irrigators  of  this  stream  in 
defending  their  rights  to  water  were  reckoned,  the  sum  would  reach 
$13,000. 
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The  aggregate  quantit}-  of  wtiler  dce-i'ccd  is  18t;  cuhic  foot  per  sec- 
ond. ^\ssiiniiiig  the  present  commercial  vahie  of  a  cubic  foot  per 
second,  or  4(»  ^lontana  statutory  inches,  in  Mid(Ue  Cr(>ek  to  be  $8(H), 
the  total  value  of  the  water  adjudicated  would  be  $40,800;  that  is  to 
sav,  it  has  cost  nearly  one-thii-<l  what  the  water  is  worth  to  obtain  a 
judgment,  and  this  judgment  is  of  little  practical  l)enetit  to  the  irri- 
gators, because  there  is  not  a  single  measuring  device  on  any  of  the 
ditches  by  means  of  which  an  appropi'iation  can  be  measured,  and  in 
consequence  the  distribution  is  only  guesswork,  just  as  it  was  before 
a  decree  was  rendered. 

WATER   RIGHTS   ON    WEST    OALLATIX    RIVER. 

In  the  years  lSt;4  and  18H5,  simultaneously  with  the  early  settle- 
ment on  Middle  Creek,  the  waters  of  the  West  Gallatin  River  were 
first  used  in  the  irrigation  of  the  l)()ttom  lands  along  the  lower  reaches 
of  the  river.  The  greater  munber  of  these  earlier  ditches  were  indi- 
vidual or  small  cooixMative  enterprises.  Between  1865  and  1880  the 
irrigated  area  increased  steadily  and  to  such  an  extent  that  greater 
effort  was  recjuired  than  could  be  put  forth  by  the  small  cooperative 
organizations;  and  at  this  time  and  during  the  succeeding  eight  or  ten 
years  the  larger  cooperative  and  canal  organizations  and  incorporated 
companies  came  into  existence  and  l)egan  the  rapid  extension  of  canals 
to  the  higher  lands.  Since  1890  a  few  new  ditches  have  been  con- 
structed, but  development  has  been  chiefly  along  the  line  of  extension 
of  the  older  ditches. 

The  development  of  irrigation  on  this  stream  has  been  punctuated 
with  many  minor  quarrels  over  water  rights,  but  these  for  the  most 
part  have  been  on  a  small  scale.  The  only  case  which  has  reached  the 
courts  and  which  has  involved  any  considerable  number  of  interests 
was  a  suit  instituted  in  the  district  court  in  the  spring  of  1892.  The 
suit  was  brought  by  T.  J.  Lynde,  owner  of  considerable  land  near 
Salesville  and  also  of  a  sawmill,  which  derived  its  power  from  the  river 
at  that  point,  against  a  great  number  of  the  older  appropriators  on 
the  river.  The  suit  was  brought  by  stipulation  for  the  purpose  of 
legally  defining  the  rights  of  the  litigants  and  making  the  procedure  a 
matter  of  record.  In  his  complaint  the  plaintiff  set  forth  as  his  chief 
cause  for  action  that  his  was  an  old  right  to  Avater,  having  been 
acquired  b}^  appropriation  in  1868,  and  that  in  course  of  a  few  years 
the  witnesses  by  whom  he  could  establish  his  right  to  water  would  in 
all  human  probability  die  and  he.  would  then  be  unable  to  prove  or 
establish  this  just  right.  In  closing  his  complaint  he  took  advantage 
of  that  section  of  the  irrigation  law  providing  that  he  might  make  all 
the  appropriators  from  the  same  source  defendants. 

Such  testimony  as  was  taken  in  the  trial  of  the  case  was  of  a  super- 
ficial nature  and  little  or  no  effort  was  made  to  verify  the  amounts  of 
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water  clainied  or  tlie  diitos  of  first  use  as  submitted  l)v  the  defendants 
in  their  respective  answei's.  By  stipulation  and  aureenient  the  (U'fend- 
ants  consented  to  the  decree  which  naN c  to  eacii  party  to  the  action, 
plaiiititi'  and  defendants  alike,  tiie  amount  of  water  chiimed. 

Owinj;",  however,  to  tlie  motives  which  ])i"oni))t('d  tliose  interested  in 
bringing  suit  and  to  the  k)ose  way  in  whicii  the  I'ights  of  the  various 
parties  to  the  action  wei'e  determined,  the  decree  fell  into  disrepute, 
and  so  far  as  the  West  (Jallatin  irri<;ators  at  the  present  time  are  con- 
cerned the  action  mig'ht  as  well  have  not  l)een  instituted.  A  hiAV  passed 
in  li>05,  makino- decrees  "'based  upon  evidence  introduced  and  not  upon 
stipulations  or  admissions  of  the  parties"  prima  facie  evidence  of  the 
facts  therein  contained,  implies  that  the  decree  is  equally  valueless  as 
a  record  to  be  used  in  defining  rights  in  the  future. 

Up  to  within  the  last  three  or  four  years  the  ri\er's  supply  has  been 
adequate;  but  owing  to  an  increased  use  of  water  and  to  one  or  two 
3'ears  of  short  water  supply  since,  such  as  those  of  19(i(>  and  1{M)1,  the 
question  of  water  rights  has  become  a  live  issue  and  one  which  is  caus- 
ing a  good  deal  of  discussion  among  all  appropriators,  regardless  of  the 
size  of  their  holdings. 

During  the  season  of  1JH»U  the  water  supply  was  considerably  less 
than  in  former  years,  and  toward  the  lower  end  of  the  river  the  short- 
age was  keenh^  felt.  This  shortage  at  the  lower  end  was  not  due 
entirel}^  to  the  decreased  flow  of  the  river,  but  w^as  due  to  the  lack  of 
stream  control,  for  had  its  flow  been  equitably  distributed  every  one 
would  have  had  sufticient  for  his  needs.  The  ditches  and  canals  higher 
up  on  the  river  di\erted  their  usual  amounts  of  water  Avith  the  result 
that  those  on  the  lower  reaches  were  forced  to  do  with  a  short  supply. 
This  condition  led  to  the  organization  of  the  Farmers'  Defense  Asso- 
ciation b\'  the  appropriators  on  the  lower  reaches  of  the  river. 

This  organization,  as  at  first  outlined,  was  to  include  only  those 
whose  rights  dated  prior  to  that  of  the  West  Gallatin  Irrigation  Com- 
pany. Its  object  was  to  institute  civil  action  against  this  compan3'and 
all  those  holding  subsequent  rights  and  thus  bring  about  a  court  adju- 
dication of  the  various  interests.  The  movement,  however,  was  not 
generally  popular  and  for  the  first  year  failed  of  its  object.  The  fol- 
lowing 3"ear,  1001,  the  water  supply  was  still  shorter  than  that  of  the 
previous  year  and  early  in  the  spring  the  organization  was  revived. 
It  soon  became  apparent  that  unless  the  shortage  was  relieved  b\'  some 
means  serious  results  would  follow.  During  July  the  association  sent 
a  committee  to  interview  the  larger  canal  interests  with  a  view  to 
inducing  them  to  decrease  the  amount  of  water  the}'  were  diverting,  so 
that  the  supply  in  the  lower  section  of  the  river  might  be  somewhat 
increased.  The  elfoi'ts  of  the  committee  met  with  success,  and  with 
this  assistance  the  lower  irrigators  were  enabled  to  get  through  the 
season.     The  generous  action  of  the  large  companies  had  the  effect  of 
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bring'inii- :ill  ihc  irrij^ators  on  the  river  into  a  closer  understanding, 
with  the  result  that  the  oriijfinal  {)uri)o.se  of  the  association  was  aban- 
doned and  a  reoi^ianization  atiected.  The  association  as  reorganized 
was  made  to  inchid(>  all  those  who  wished  an  amicable  settlement  of 
wat(M-  rights.  The  idt^a,  howev(>r,  of  resorting  to  the  courts  was  still 
retained  aiid  although  the  membership  of  the  association  comprised 
onlv  a  small  proportion  of  the  West  Oailatin  irrigators,  it  nevertheless 
intended,  if  possit)le.  to  bring  the  ipiestion  to  an  issue.  Several  law 
firms  wen'  interviewed  by  connnittees  for  the  purjjose  of  ascertaining 
the  probable  cost  of  the  intended  litigation.  The  terms  of  one  firm 
were  uni<(ue  and  picsent  something  new  in  the  line  of  water-right 
protection;  they  otlered  to  take  the  case  for  $40  per  1(»0  inches  of 
water  obtained  for  each  defendant.  Nothing  resulted,  however,  from 
the  actions  of  the  association,  for  as  the  season  was  drawing  to  a  close 
and  the  farmers  began  to  hope  for  a  better  supply  the  coming'  season, 
their  desii-e  to  carry  the  (piestion  into  the  courts  was  lost  sight  of. 

With  the  opening  of  the  season  of  1902  an  attempt  was  made  to  again 
revive  the  organization,  but  thei-e  was  prospect  of  a  good  water  supply, 
and  the  whole  matter  of  bringing  about  any  concerted  action  was 
given  up. 

The  association  was  instrumental  in  l)ringing  relief  to  the  lower 
irrigators  in  1900  and  1901,  and  their  etiorts  along  this  line  were  well 
timed  and  in  the  right  direction,  but  it  can  not  be  admitted  that  their 
desire  to  precipitate  a  lawsuit  over  water  rights  was  well  advised.  The 
entire  absence  of  any  reliable  and  trustworthy  data  or  records  regard- 
ing the  various  rights  either  as  to  the  amount  used  or  as  to  the  date  of 
appropriation  would  make  hasty  litigation  just  at  the  present  time 
most  disastrous. 

What  the  irrigators  of  this  section  do  not  now  possess  and  what  is 
absolutely  essential  to  an  equitable  and  tinal  adjudication  of  the  stream 
may  be  enumerated  under  the  following  heads: 

(1)  Reliable  data  relative  to  the  early  use  of  water  from  each  ditch 
and  the  subsequent  enlargement  and  extension  of  the  same. 

(2)  Trustworthy  measurements  of  the  tiow  of  the  West  Gallatin 
River  at  various  points  along  its  course. 

(3)  An  accurate  determination  of  the  capacities  of  all  ditches  and 
canals  on  the  river. 

(4)  Accurate  and  simple  means  of  measuring  the  How  in  each  ditch 
and  canal,  preferably  a  good  rating  Hume  or  weir. 

(5)  Data  as  to  the  amount  of  water  from  each  ditch  and  canal  which 
is  put  to  a  beneficial  use  during  an  average  season. 

(6)  An  accurate  survey  and  description  of  all  lands  which  have  been 
irrigated  from  each  ditch. 

It  was  with  a  view  to  getting  such  data  that  the  special  investigation 
of  water  rights  and  their  relation  to  the  use  of  water  from  the  West 
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(xalliitin  w:is  ])Oo-un.  As  niontionefl  in  iinothor  partof  this  report,  tho 
iuvcsti^ution  includod  a  scries  of  ineasureinents  of  the  various  ditches 
and  canals  diverting  water  from  the  river.  In  addition  to  the  data 
thus  o])tained,  a  careful  study  of  all  existing-  water  rights  was  made. 
This  water-rig-ht  stud}-  included  not  only  those  rights  of  which  a  record 
has  been  made,  but  also  those  of  which  there  is  no  record  and  whicli 
depend  entirelv  for  their  validity  upon  actual  appropriation  and  use. 
The  material  thus  gathered  has  ))een  brought  together  in  the  following 
tables,  one  of  which  deals  with  canals  on  the  east  side  of  the  river, 
beo-innino-  with  the  highest,  while  the  other  takes  up  the  canals  on  the 
west  side  in  a  similar  manner. 

In  the  two  columns  luider  the  head  of  "Date  of  appropriation''  are 
given  the  recorded  and  claimed  dates  of  appropriation.  One  cohunn 
contains  all  rights  which  have  been  recorded,  while  the  other  contains 
the  dates  of  appropriation  claimed  by  those  whose  rights  have  not 
been  recorded.  The  figures  in  the  column  of  "mean  How  "  are  derived 
from  tables  given  in  anotlier  part  of  this  report  (see  p.  25),  and  are 
inserted  in  these  tables  for  the  purpose  of  showing  the  wide  discrep- 
ancy between  the  amounts  claimed  and  the  amounts  actually  diverted. 

West  Gallatin  River  canals. 
WEST  SIDE  OF  RIVER. 


Namu  of  canal  or  flitch. 


Date  of  appropriation. 


Recorded. 


Claimed. 


Amount 
claimed. 


Mean 
flow,  1902. 


Acreage 
served. 


Williams,  No.  1 

Williams,  No.  2  (lower) 

Cockrill 

Todd 


West  Gallatin  (high  line) 

Sterling 

Le  Beau  

Railey '• 

Gabriel ■  -  - 

West  Gallatin  (short  line) 

Knghen  or  Cameron 

Cameron,  Nieble,  Corrie  A  Clark 

Corrie 

Davidson,  Leach,  Smith  &  Hciskell. 

Lewis 

Holgate  &  Grove 

Manhattan  or  Moreland  

Patterson  &  Boss 

White  or  Ca.vu.se 

Buckley,  Curtis  &  Holgate 

Lamphear  &  Bryan  

Heeb  &  Kennedy 

Hoeb,  No.  1 

Heeb.  No.  2 

Crusc,  No.  1 

Lower  Manhattan 

Baker  


Aug.  15-18,  1886. 


1882 
1881 
1867 


fAug.  7-18,  1889. 
lMav9,  1890.... 
Julv7,  1883.... 

1865-66 

May  15,  1890... 
1866" 


Inches. 

400 

250 

750 

200 

50,000 

50,000 

1,000 

1,557 

440 

400 


Aug.  25,  1882. 


1875-76 
1880 


Aug.  26,  1882. 

1865 

Mar.  26,  1889. 
Oct.  5,1889... 

1889 

.Tune  12, 1883 . 
Mav  15,  1892. 
Mav,  1887.... 


1890 

.Tuly  19,  1901 . 


1865 
1872-1888 
1868      I 


3, 600 


200 

2,000 

7,750 

1,000 

3,000 

2, 000 

3,000 

1,000 

300 

400 

500 

100 


2,500 
1,000 


Inches. 

160 

606 

118 

60 

3,669 


254 
465 
88 
94 
869 

2, 421 

555 

35 

1,136 
779 
502 
744 
356 

1,008 
342 
276 
118 
381 


138 
897 
213 


320 


160 

1,557 

360 

-80 


2,943 
1,500 

100 
1,895 
2,395 

320 
5,440 

680 
1,360 

4H0 

280 


2, 560 
240 


a  Included  in  high-lino  appropriation. 
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TIV.s<  Gallatin  River  canals — Cniitimu'd. 
KAST  SIDE  OF  RIVER. 


Nami-  of  c'linal  or  ditch. 


KleinschniirU 
Bush 


Date  of  appropriation. 


Recorded. 


Ralph 

Farmers,  or  Excelsior |  Sept.  29, 1X90. 

Ferri.s 


Middle  Creek  Supply ' 

Accola I 

Beck,  Border,  Spring  ct  Matthews Ang.  9,1894.. 

Tudor  &  Nieble : 

Spain :  Oct.  30,  ISSti. . 

I /Feb.  20,  1890  . 
Waterman itl866.... 

i  Jul  V  4, 1882... 
Apr.  12,1883.. 
May  1,1887. .. 
June  1,1898.. 
Dec.  20, 1899  . 

Knadler  A  Focrschler I  June  28, 1887  . 

Stephens  &  Creasy June  10,1888. 

Weaver  &  .McDonald j  Mar.  12,1887  . 

Knadler,  White  it  Knadler 

HolTinan,  Stephens*  Cook I  Mar.  1,1887  .. 

Weaver  &  Stone Aug.,  1881  ... 

Learmouth,    Ferguson,    Owenhouse    ife    /June  1, 1892.. 

Patterson iMav  13,1901  . 

HolTman  &  Marks ]  May  15, 1889  . 

Bell,  Franks  &  Creasy j  May  20, 1887  . 

Old  Creamerv  ditch 

Dawes  Bros.  &  Porter Julv  14, 1882  . 

Gibson  &  Green Oct.  17, 18(J5. . 


Claimed. 


1883 


1872 
1870 


1865-66 
1885 


.1886 


Amount 
claimed. 


Inches. 


250 
5,000 


3,000 

(«) 

2,100 
350 
120 

1,200 

3,000 

2,600 
600 
200 

1,500 

300 

^220 

900 

400 

1,200 
200 

1,200 

1,000 
900 
h-iQ 
600 

1,000 

C) 


Mean 
flow,  1902. 


Inches. 

3,841 
396 

'     88 

6,716 
712 

1,864 
200 
792 
165 


1,027 
"206 


1,107 


465 
433 
495 
32 
437 
132 
318 


278 
224 
262 
245 
20 


Acreage 
served. 


2,000 
280 
120 

4,840 


600 
320 

1,620 

30 

800 

480 

1,360 


430 
900 
720 
380 
320 


"All  ditch  will  carry.  (>  Ctibic  feet  per  second.  <■  Not  given.  d  All  ditch  takes. 

As  shown  above,  for  only  about  two-thirds  of  the  bona  tide  diversions 
from  the  West  Gallatin  River  are  claims  recorded.  On  this  subject 
of  recordintr  claims  various  irrigators  expressed  themselves.  Those 
holding-  earh'  rights  which  were  not  recorded  made  the  statement  that 
they  felt  that  under  the  present  law  little  was  to  be  gained  by  record- 
ing their  rights,  and  so  long  as  it  made  no  difference  as  to  getting 
their  water  why  should  they  go  to  the  expense  of  recording  when 
guaranteed  no  protection  or  benefit?  On  the  other  hand,  those  whose 
rights  had  been  placed  on  record  were  prompted  to  the  action  on  the 
principle  that  what  would  do  no  harm  might  some  day  do  some  good. 

The  season  of  1902,  differing  from  those  of  the  two  years  previous, 
was  one  of  al)undant  water  supph\  Even  the  irrigators  generally 
admitted  that  there  was  no  cause  for  complaint,  and  said  that  all  were 
drawing  more  water  than  they  actually  needed,  yet  despite  this  fact 
the  figures  in  the  table  show  that  there  were  only  four  out  of  the 
whole  fiftj^-one  ditches  whose  average  flow  for  the  season  in  any  way 
equaled  or  exceeded  the  amount  claimed  for  them,  while  the  greater 
majority  drew  only  a  fraction  of  the  amount  claimed.  Right  here 
will  be  encountered  the  great  difficulty  when  it  comes  to  the  final 
adjudication  of  the  rights  to  the  stream's  flow.  Irrigators  who  have 
set  up  a  claim  to  a  certain  amount  of  water  for  years,  probably  not 
33281— No.  172—06 4 
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realizino-  in  most  instances  the  wide  variation  between  the  amount 
they  use  and  the  amount  they  claim,  will,  when  the  test  comes,  be 
loath  to  accept  a  smaller  right,  although  it  ma}^  be  conclusivelj'^ 
proved  that  they  need  no  more. 

APPLICATION  OF  WATER  TO  CROPS. 

PREPARING  THE  LAND. 

In  Montana  large  expenditures  have  been  made  in  building  canals, 
bnt  the  skill  which  has  ])een  exercised  in  convoking  water  has  not  ])een 
extended  to  its  proper  application  to  the  soil.  This  is  usuall}-  attri- 
buted to  the  fact  that  irrigation  has  not  been  long  practiced  in  Mon- 
tana, and  the  time  of  the  agricultural  classes  has  been  occupied  mainly 
with  the  diversion  and  conveyance  of  water,  leaving  them  little  time 
to  put  their  fields  in  proper  condition  to  receive  water.  This  is  true 
of  many  of  the  now  districts.  The  settler  who  is  striving  to  make  a 
home  in  an  arid  country'  on  a  small  amount  of  capital  can  not  well 
aiiord  to  spend  i^lO  per  acre  for  a  water  right  and  an  additional  $10 
per  acre  in  leveling,  grading,  and  ditching  his  land.  There  is  no  valid 
excuse,  however,  for  the  people  of  the  older-irrigated  section  continu- 
ing the  use  of  the  crude  systems  of  pioneei'  days. 

The  methods  of  preparing  land  for  irrigation  in  Montana  do  not  differ 
materialh'  in  even  widely  separated  sections.  There  is  less  tall  sage- 
brush than  in  Utah  or  Idaho,  and  there  is  a  larger  and  more  uniform 
growth  of  native  grasses.  In  old  irrigated  sections,  like  Gallatin 
Valley,  there  is  little  unbroken  land  under  the  ditches.  The  usual 
preparation  is  therefore  confined  to  the  surface  of  fields  wdiich  have 
been  cultivated  and  sown  to  crops  for  many  years.  Gang  plows,  disk 
plows,  sulky  plows,  and  the  ordinary  walking  plows  are  all  more  or 
less  used.  In  the  work  care  is  taken  to  leave  the  surface  as  level  as 
possible  after  the  plow  and  to  avoid  the  making  of  dead  furrows.  If 
the  surface  is  rough  a  disk  harrow  is  used  to  break  up  the  lumps. 
It  is  leveled  and  smoothed  with  one  of  the  many  kinds  of  home-made 
levelers,  or  with  one  of  the  patent  levelers  now  on  tlie  market,  and 
afterwards  the  seed  is  drilled  in  some  3  inches  deep. 

A  method  of  preparing  new  land,  somewhat  novel  in  Montana,  has 
of  late  ])cen  introduced  in  Beaverhead  County.  Much  of  the  irrigable 
land  of  this  county  is  comparatively  smooth  and  level  and  covered  with 
low  sagebrush  and  rabbit  brush.  A  supply  ditch  is  first  dug  across 
the  upper  end  of  the  field  to  l)e  plowed  and  smaller  ditches  are  run 
down  the  steepest  slopes  from  the  supply  ditch.  By  means  of  these 
supply  and  lateral  ditches  the  new  land  is  thoroughly  irrigated,  and 
wdion  the  top  layer  of  soil  has  sufiiciently  dried  out  to  pulverize  freely 
it  is  plowed,  disked,  and  leveled.  The  method  is  descri})ed  by  J.  E. 
Morse,  of  Dillon,  Mont.,  as  follows: 
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We  begin  irrigatino;  as  early  as  May  10,  and  thus  get  the  use  of  the  high  water  in 
the  spring  when  it  is  abundant.  Water  is  again  used  for  this  purpose  during  the 
fall  niontlus  when  it  is  not  needed  for  regular  crops.  The  land  is  broken  up  with 
.S-gang  plows  drawn  by  8  horses.  An  outfit  of  this  kind  will  average  al)out  7  acres 
per  day.  Soon  after  plowing  the  corners  of  the  field  and  the  dead  furrows  are  thor- 
oughh'  disked.  A  leveler  24  feet  long,  made  nf  square  timbers  and  drawn  l)y  G  or 
8  horses,  is  then  drawn  diagonally  with  thi'  way  the  land  was  plowed.  The  field  is 
again  disked,  in  part  at  least,  and  the  hf)memade  leveler  is  dragged  diagonally  across 
the  field  for  a  secoml  time,  but  in  a  different  direction  from  the  first  time.  This 
second  leveling  will  generally  put  the  ground  in  first-class  condition  for  seeding. 
The  field  lies  in  a  state  of  rest  or  summer  fallow  until  the  following  spring,  when  it 
is  seeded  to  oats.  This  work  can  usually  be  connnenced  in  March  or  whenever  the 
frost  is  out  of  the  ground  and  the  soil  is  thoroughly  dry  on  top.  We  use  a  disk 
drill,  and  with  4  horses  can  seed  from  16  to  20  acres  a  day.  The  amount  of  seed 
varies  from  8.5  pounds,  when  sown  during  the  first  half  of  April,  to  100  pounds  when 
sown  in  ^lay. 

In  soiiK'  other  parts  of  the  State  where  irrigation  i.s  practiced  the 
original  surface  is  uneven,  containing  what  i.s  known  as  butl'alo  wal- 
lows. It  is  botii  difficult  and  costly  to  prepare  such  land  for  irriga- 
tion, the  cost  being  sometimes  over  ^10  per  acre.  The  process  of 
leveling  involves  the  shifting  of  considerable  (juantities  of  earth.  The 
grading,  however,  can  not  be  successfully  done  on  fresh  sod,  and  the 
usual  practice  of  ])reparing  land  of  this  character  is  to  raise  first  a 
crop  of  wheat  without  water  and  when  the  sod  is  well  decomposed  and 
pulverized  the  grading  can  be  done  more  cheaply  and  effectively. 
The  removal  of  the  top  layer  of  .soil  from  the  high  places  in  a  field  and 
its  deposition  in  low  ]}hices  are  also  serious  drawbacks,  since  the  yield 
is  much  reduced  on  what  was  originally  the  edges  of  the  wallows. 
Summer  fallow  and  the  action  of  frost,  rain,  and  sunshine  seem  to  be 
the  conuuon  remedies  for  these  spots,  A  heavy  coating  of  manure  is 
also  beneticial. 

Perhaps  the  most  common  mistake  to  be  found  in  supply  ditches  is 
the  steep  grades  on  which  many  of  them  are  built.  In  pioneer  days 
water  was  conducted  along  plow  furrows  running  down  the  steepest 
slope.  A  channel  of  this  kind,  although  small  at  hrst,  was  gradually 
increased  by  erosion  until  it  linall}-  ])ecame  in  the  majority  of  cases  a 
wide,  deep  chasm.  These  unsightly  channels  detract  from  the  appear- 
ance and  value  of  a  farm,  and  cause  the  waste  of  much  water  through 
seepage.  The  most  obvious  remed}^  is  to  change  the  location;  but  this 
can  not  be  easily  done,  for  the  reason  that  the  rights  of  way  for  such- 
water  courses  have  become  vested  in  one  or  more  owners,  and  the  loca- 
tion can  not  be  changed  to  one  of  less  grade  without  an  abandonment 
of  the  old  and  the  purchase  of  the  new  right  of  way.  In  such  cases, 
and  for  volumes  not  exceeding  200  miner's  inches,  the  writer  has  rec- 
ommended the  use  of  tile  pipes  laid  at  least  1  foot  below  the  surface,  in 
order  to  permit  the  surface  to  be  cultivated.  The  value  of  the  crops 
that  can  be  raised  on  the  land  occupied  by  such  ditches  will  in  a  short 
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time  paj'  for  the  tile  pipe.  Other  possible  remedies  are  a  change  of 
location  or  the  paving  of  the  channel. 

Again,  it  not  infrequently  happens  that  the  supply  ditch  first  built 
fails  to  furnish  water  to  the  whole  of  the  farm.  This  may  be  due  to 
its  small  size  or  its  location  too  low  to  cover  the  higher  ground.  The 
remed}",  always  costl}',  is  to  build  a  second  feed  ditch  and  either  aban- 
don the  lirst  or  operate  and  maintain  both. 

Still  another  mistake  which  is  common  to  this  and  other  States  is 
the  location  of  ditches  without  any  regard  to  drainage.  Water  is  fre- 
quently forced  from  a  lower  to  a  higher  point  along  the  border  of  a 
field  b}^  the  construction  of  levees  which  interfere  with  and  tend  to 
choke  the  natural  water  courses.  The  consequences  are  a  water-logged 
soil,  the  rise  of  alkali,  and  unprofitable  yields. 

FARM  LATERALS. 

These  small  ditches  receive  water  from  the  supply  ditch  and  dis- 
tribute it  over  the  surface.  On  grain  fields  the  field  laterals  are  run 
after  the  crop  is  seeded  and  usually  when  it  is  a  few  inches  above  the 
ground.  In  the  majorit}'  of  cases  these  furrows  are  run  by  eye  from 
the  bordering  ditch  at  varying  intervals.  Regarding  the  direction  of 
the  furrows  there  are  two  well-defined  methods  practiced  in  the  State. 
In  one  the  laterals  are  located  either  on  straight  lines  and  extend  more 
or  less  diagonall}^  across  the  field.  In  the  other  the  head  ditch  is 
located  across  the  upper  end  of  the  field  and  the  laterals  are  run  at 
right  angles  from  it  down  the  steepest  slope.  When  the  surface  of 
the  ground  is  smooth  and  level  and  the  laterals  carefuU}^  run  on  a 
grade  of  0.5  to  0.75  inch  to  the  rod  the  first  is  preferable.  Sometimes 
large  quantities  of  fine  sand  or  other  material  are  carried  down  the 
sup]:)ly  ditch  and  choke  up  the  small  field  ditches  on  slight  grades.  In 
cases  of  this  kind  the  lateral  on  a  steep  grade  preserves  a  clear  chan- 
nel and  the  sand  is  flushed  out  on  the  surface  of  the  field.  The  distance 
between  field  laterals  varies  from  about  70  feet  in  grain  to  100  feet  in 
ha}^  fields.  A  14  or  16  inch  lister  plow  attached  to  a  sulk}^  frame  and 
drawn  by  three  horses  is  the  implement  most  commonly  used  to  make 
laterals.  The  furrows  are  cleaned  out  by  a  large  shovel  plow  called  a 
"dammer,''  which  deposits  a  pile  of  earth  in  the  laterals  at  intervals 
of  10  to  100  feet,  depending  on  the  grade. 

Ol ejections  are  made  to  the  presence  of  so  many  laterals,  in  a  grain 
field  in  particular.  At  first  thought  it  would  seem  that  the  occupying 
of  space  by  laterals  lessens  the  yield  to  the  extent  of  the  surface  not 
under  crop.  In  accordance  with  this  mistaken  idea  some  men  space 
the  laterals  far  apart  in  order  to  effect  a  saving.  As  a  matter  of  fact 
nothing  is  gained  ])y  a  wide  space  of  150  feet  between  the  laterals,  for 
the  head  of  water  ordinarily  used  can  not  be  spread  evenly  over  so 
wide  a  belt.     The  result  is  uneven  distribution  and  consequent  loss  of 
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crops.  Caivful  observation  shows  likewise  that  tho  yield  is  seldom 
iiuuli  lessened  by  the  presence  of  laterals  for  the  following  reasons: 
Thev  increase  the  eiiculation  of  air  and  the  amount  of  sunshine  in  a 
field  bearing  a  medium  or  heavy  crop,  and  they  increase  the  yield 
along  the  lower  edge  of  the  lateral  by  sul)irrigation  from  the  bed  of 
the  channel  and  l)y  furnishing  a  top  dressing  of  soil  to  nearby  plants. 
The  cost  of  hoveling  tields  that  have  been  cultivated  for  a  nund^er  of 
3^ears  and  making  the  laterals  varies  from  10  to  75  cents  an  acre, 
depending  on  the  character  of  the  soil  and  the  degree  of  thoroughness 
with  which  the  work  is  done.  A  brief  description  of  the  methods 
adopted  and  the  avei-age  cost  of  such  work  from  a  few  of  the  most 
successfid  irrigators  of  Montana  an^  lunewith  gi\'en: 

Cod  of  j>repari)ig  hnul  for  irrii/otion. 


Description  of  methods  used. 


Land  leveled, ditches  made, and  manure  dams  put  in  (first 

year, 50  cents). 
Land  thoroughly  leveled,  laterals  made  witli  lister,  and  <lams 

made. 
Land  gone  over  with  4-h()rse  leveler,and  laterals  made  with 

disk  plow. 
Land  leveled,  laterals  made  with  ditch  plow,  and  earth  and 

manure  dams  put  in. 

Land  leveled,  laterals  made,  and  dams  put  in 

Head  ditches  plowed  after  sowing,  and  dams  made  with 

dammer. 
Laterals    made   with    Itl-incli   lister,    and   dams   made   with 

dammer. 
After  cropping  lield  leveled  and  laid  oil"  in  lauds  aho\U  15 

yards  wide  by  running  lateral  ditches  that  far  apart,  lat- 
erals made  by  throwing  a  furrow  each  way  and  running  a 

wedge-shaped  opener  tlirough  them. 
Main  diteli  plowed  and  ilirt  pushed  out  with  .scraper,  laterals 

made  with  lister,  and  mainire  dams  put  in. 
Furrows  plowed  60  feet  apart  and  furrows  cleaned  and  dams 

made  at  same  time  with  dammer. 
Laterals  made  (>  or  7  inches  deep  with  l(i-inch  lister,  and 

dams  made  with  dammer. 
Land  leveled,  and  laterals  made  by  throwing  a  furrow  each 

way  and  running  a  crowder  through  the  ditch. 


Cost 
per  acre. 


SO.  20 


.10 
.05 


Name  and  address. 


F.  L.  Benepe,  Bozeman. 
1'.  Bergland,  Manhattan. 
J.  A.  Lovely,  Livingston, 

G.  M.  Fuller,  Bozeman. 

H.  Monforten,  Bozeman. 
E.  C.  Kinney,  Bozeman. 

William  Frank,  Belgrade. 

J.  E.  Kanouse,  Townsend.  , 

.Tohn  Holliday,  Livingston. 
W.  H.  Sales,  Salesville. 
W.  R.  Bell,  Central  Park. 
P.  Kireher,  Clyde  Park. 


CHECKS  IN  LATERALS. 

Reference  has  been  made  to  dams  of  earth  made  b}^  a  dammer. 
These  are  contined  principally  to  the  grain  farms.  The  most  common 
kind  of  check  for  both  grain  and  hay  lands  is  a  base  of  half-rotted 
straw  or  coarse  stable  manure  covered  over  with  a  thin  laj^er  of  earth. 
The  manure  is  distri])uted  in  small  heaps  along  the  lateral,  the  space 
between  the  heaps  varying  from  30  to  80  feet,  according  to  the  grade. 
Before  irrigation  begins  it  is  arranged  so  as  to  form  a  more  compact 
check,  and  thin  coverings  of  soil  are  usuall}"  placed  over  the  upstream 
slopes.  During  the  process  of  irrigating  these  checks  are  thrown  out 
on  the  edge  of  the  bank,  leaving  the  channel  f I'ee  for  the  passage  of 
water  as  far  as  the  next  check  below. 

In  regions  like  the  Yellowstone  Valley,  where  alfalfa  is  the  princi- 
pal crop,  some  form  of  canvas  dam  is  general h^  used.     Some  prefer  to 
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use  manure  for  the  checks  in  thi^  smaller  laterals  and  canvas  dams  for 
the  larj^er  laterals. 

In  still  other  districts  of  the  State  wooden  or  steel  portable  checks 
are  used  for  the  small  ditches  in  the  orain  tields  and  canvas  dams  for 
the  supply  ditches. 

AN  IRRIGATION  STREAM. 

It  is  the  prevalent  opinion  among  Montana  irrigators  that  one 
experienced  man  will  handle  100  miner's  inches  in  irrigating-  grain 
and  a  considerably  larger  stream  in  irrigating  clover,  alfalfa,  or  native 
meadow  land.  This  head  of  water,  if  applied  on  6|  acres,  would  cover 
it  to  a  depth  of  9  inches  in  twenty-four  hours;  or,  it  would  cover  2.75 
acres  to  the  same  depth  in  ten  hours.  It  is  only  in  rare  cases  that 
irrigators  remain  in  the  iield  at  night.  The  stream  is  controlled  by 
day,  but  before  quitting  time  in  the  evening  it  is  turned  on  some 
meadow  or  hay  field  to  run  without  attention  until  morning.  The 
results  of  such  practice  are  to  be  seen  in  a  low  duty  of  Avater,  dimin- 
ished yields,  and  in  time  the  water  logging  of  soil  and  the  creation  of 
marshes.  As  land  increases  in  value  and  as  irrigation  methods  im- 
prove, the  enormous  waste  of  water  caused  by  permitting  an  irrigation 
stream  to  flow  over  a  field  for  twelve  hours  without  guidance  will  be 
stopped.  The  division  of  the  present  large  farms  into  smaller  hold- 
ings and  the  production  of  a  larger  variety  of  crops  will  tend  to  intro- 
duce important  changes  in  the  use  of  water. 

COST  OF  APPLYING  WATER. 

The  cost  of  applying  water  depends  on  a  number  of  conditions.  In 
the  short  season  of  Montana  some  grain  crops  are  irrigated  only  once. 
Other  crops,  such  as  alfalfa,  clover,  and  native  hay,  may  be  irrigated 
three  and  four  times.  The  size  of  the  stream  used  also  makes  a  differ- 
ence in  the  cost,  smce  the  acreage  watered  in  a  day  is  usually  in  direct 
ratio  to  the  head  used.  In  addition  there  are  to  be  found  all  kinds  of 
surfaces.  Some  have  been  well  prepared,  and  little  difficulty  is  expe- 
rienced in  spreading  water  evenly.  Others  are  uneven  and  poorly 
graded,  with  faulty  supply  ditches. 

At  the  same  time  some  idea  of  what  it  costs  each  season  to  irrigate 
a  crop  is  highly  desirable,  not  only  for  the  western  farmer,  but  espe- 
cially for  those  who  intend  to  take  up  farms  in  irrigated  portions  of 
the  West.  As  far  as  Montana  is  concerned,  it  was  thought  that  the 
most  reliable  information  on  this  subject  might  be  o])tained  from  the 
irrigators  themselves.  Inquiries  were  addressed  to  a  few  of  the  niost 
prominent  of  each  community,  and  it  was  hoped  their  replies  would 
apply  in  a  general  way  to  the  entire  connnunity.  The  figures  given 
in  the  following  statement  represent  the  average  of  67  replies  received 
from  irrigators  in  different  parts  of  the  State. 
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Cost  of  ap]ihiin(j  water. 

Irrigation  head  used  by  one  irrigator miner's  inches. .       163 

Number  of  acres  irrigated  by  one  man  in  one  day acres. .  5 

Cost  of  one  irrigation per  acre. .  $0.  44 

Cost  of  season's  irrigation do $1.  07 

An  idea  of  the  methods  employed  may  perhaps  best  be  conveyed  by 
a  brief  description  of  the  irrigation  of  two  staple  crops  in  difierent 
parts  of  the  State,  viz,  a  grain  crop  grown  in  the  Gallatin  Valley  and 
an  alfalfa  crop  grown  in  the  Yellowstone  Valley. 

IRRIGATING  BARLEY  IN  GALLATIN  VALLEY. 

The  land  for  a  crop  of  barley  in  the  Gallatin  Valley  is  usually 
plowed  in  the  fall  just  after  harvest  and  is  permitted  to  lie  without 
further  cultivation  until  the  following  spring.  About  the  first  of  May 
the  surface  is  usually  dry  and  it  can  then  be  leveled,  harrowed,  and 
seeded.  In  that  section  the  average  rainfall  for  the  two  months  of 
April  and  May  is  nearly  4.5  inches,  enough  for  the  needs  of  the  plant 
until  it  is  5  to  7  inches  above  the  ground.  The  barley  crop  reaches 
this  stage  the  latter  part  of  June  and  is  then  ready  for  the  first  irriga- 
tion. Assuming  that  the  head  ditch  is  already  constructed  and 
properly  cleaned  out,  the  first  thing  to  be  done  is  to  mark  out  the 
laterals  and  furrow  them  out  with  a  ditch  plow.  The  marking  out  is 
often  omitted,  but  when  done  the  grade  allowed  in  fields  that  have 
been  carefully  leveled  is  about  0.5  inch  to  the  rod  or,  when  a  100-foot 
chain  is  used,  0.2  foot  to  100  feet.  The  laterals  are  spaced  60  to  80  feet 
apart,  although  the  narrower  space  is  to  be  preferred.  Each  one  con- 
nects with  the  head  ditch  and  is  terminated  about  50  feet  from  the 
lower  border  of  the  field.  A  dammer  drawn  by  one  horse  follows  the 
ditch  plow  and  forms  the  earth  checks,  which  are  spaced  about  60  feet 
apart.  Canvas  dams  provide  the  most  convenient  check  for  the  head 
ditch.  By  their  use  a  stream  of  75  to  125  miner's  inches  is  divided 
between  two  neighboring  laterals  and  the  small  areas  lying  between 
the  supply  ditch  and  the  first  checks  are  irrigated.  The  checks  of 
earth  are  then  broken  with  a  long-handled  shovel  and  the  water  flows 
in  each  lateral  until  it  encounters  the  next  check,  where  it  is  held  until 
.  the  next  space  is  irrigated.  In  this  way  each  of  the  strips  lying 
immediately  below  each  lateral  is  watered.  A  thorough  irrigation 
consists  in  saturating  the  soil  to  a  depth  of  1  foot.  In  some  seasons 
one  irrigation  will  suffice.  In  dry  years  two  v.-aterings  usually  pro- 
duce the  largest  yields.  Sometimes  the  second  irrigation  is  light, 
only  part  of  the  full  supply  required  to  saturate  the  soil  being  used. 
A  volume  of  water  equal  to  a  depth  of  6  inches  spread  evenly  over  the 
surface  is  usually  sufficient,  when  there  is  no  waste,  for  one  thorough 
irrigation.  When  the  land  is  uneven  or  not  properly  leveled-or  when 
it  is  broken  up  by  ravines,  there  is  usually  considerable  waste  and  it 
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may  require  9  to  12  inches  in  depth  over  the  surface  for  one  irrigation. 
Seldom  more  than  half  the  quantity  of  water  is  used  for  a  second  irri- 
gation. In  the  Gallatin  Valley  the  first  irrigation  should  be  applied 
early  in  order  to  have  the  soil  ready  for  the  second  application  before 
the  heads  become  too  large  and  heavy.  A  heavy  irrigation  applied 
three  weeks  before  the  grain  is  cut  may  prove  more  injurious  than 
])eneficial,  as  the  weak  stems  in  the  soft  soil  are  not  capable  of  sup- 
porting the  heads  in  an  upright  position.  Several  days  after  the  last 
irrigation  the  laterals  are  filled  in  and  leveled  in  order  not  to  obstruct 
the  reaper.  This  may  be  done  by  the  use  of  a  small  walking  plow  and 
two  furrows  or  by  means  of  a  special  implement  containing  two  disks, 
which  throw  the  earth  to  the  center  and  fill  the  ditch. 

Cost  of  irrigathuj  a  40-acre  barley  field. 

Leveling,  ditching,  and  checking,  at  75  cents  per  acre $30.  00 

Value  of  water  used,  at  $1  per  acre 40.  00 

Applying  sufficient  water  to  mature  crops,  at  85  cents 34.  00 

Leveling  laterals,  at  7  cents  per  acre 2.  80 

Total 106-80 

Gross  returns  from  barley,  58  bushels,  at  50  cents 1 ,  160.  00 

Net  returns 1  -  053.  20 

IRRIGATING  ALFALFA  IN  YELLOWSTONE  VALLEY. 

Alfalfa  being  a  perennial  plant,  the  annual  cost  of  plowing,  culti- 
vating, and  seeding  is  saved.  There  is,  however,  more  urgent  need 
for  thorough  preparation  at  the  time  the  crop  is  put  in,  since  an 
uneven  surface  or  badly  located  ditches  may  materially  diminish  the 
yields  of  every  crop  for  a  long  period  of  years.  The  loss,  from  any 
one  of  these  causes,  of  lOO  pounds  of  alfalfa  to  the  acre  at  each  of  three 
cuttings  would  amount  to  $9  per  acre  in  twelve  years,  but  such  causes 
frequently  reduce  the  yield  to  the  extent  of  half  a  ton  per  acre,  when 
the  loss  in  the  time  named  would  amount  to  §108  per  acre  or  about 
double  the  present  value  of  alfalfa  land. 

In  preparing  a  field  for  alfalfa  it  is  better  to  plow  it  in  the  fall.  It 
is  then  evenly  graded  and  cultivated  in  the  following  spring  as  early 
as  the  ground  is  sufficiently  dry  to  work  and  the  seed  drilled  in  to  a 
depth  of  about  3  inches.  The  quantity  of  seed  sown  in  the  Yellow- 
stone Valley  averages  about  22  pounds  per  acre.  Many  prefer  to 
plow  the  laterals  before  seeding  and  to  run  the  seeder  as  close  as  pos- 
sible to  the  edge  of  the  ditch.  This  prevents,  for  a  time  at  least,  the 
growth  of  alfalfa  in  the  ditches. 

Young  plants  arc  tender  at  first  and  require  moist  soil  for  a  seed 
bed  until  the  roots  strike  into  subsoil  that  is  continually  moist.  They 
are  also  lia])le  to  be  choked  by  weeds.  This  can  ])est  be  prevented  by 
running  a  mower  over  the  field  with  the  knife  set  high.     By   this 
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process  the  weeds  arc  cut  and  make  mulch,  which  prevents  the  soil 
from  baking.  The  tops  of  the  spindling- alfalfa  stems  are  likewise  cut, 
which  causes  it  to  stool  out  and  thicken. 

In  alfalfa  fields  the  laterals  should  be  located  with  an  engineer's  level 
or  bv  somt'  o-ood  substitute.     The  gi-ad(>  may  vary  fi-om  0."2  to  0.3  foot 


Alfalfa  field,  showing  location  of  laterals. 


per  100  feet,  and  the  laterals  may  be  spaced  75  to  125  feet  apart. 
For  a  permanent  crop  of  this  character  it  also  pays  to  construct 
wooden  checks  and  division  boxes  in  the  supply  ditches.  When  it  is 
found  necessary  to  divide  an  irrigation  stream  into  two  or  three  smaller 
heads  a  division  box  is  convenient.     The  cost  of  a  box  of  this  kind  is 
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often  refunded  the  first  season  in  the  lessening-  of  the  labor  bill.  By 
the  use  of  a  box  of  this  kind  a  stream  may  be  divided  into  three  parts, 
in  proportions  to  suit  the  convenience  of  the  user,  or  it  may  be  diverted 
from  one  course  or  lateral  into  another  running- in  a  different  direction. 
Old  alfalfa  tields  in  Yellowstone  County  are  irrigated  one  to  four 
times  during  the  period  of  growth.  Three  crops  are  obtained  from 
the  same  tield  in  one  season,  and  as  a  rule  each  crop  is  irrigated.  One 
man  handles  80  to  125  miner's  inches.  The  laterals  are  somewhat 
larger  than  those  found  in  grain  tields  and  the  water  is  checked  by 
canvas  dams.  Occasionally  one  sees  a  farmer  who  uses  manure  for 
checks,  but  the  large  majority  use  canvas.  Water  is  distributed  as  in 
grain  lields  (tig.  5).  The  proper  time  for  each  irrigation  and  the 
proper  amount  of  water  to  apply  are  questions  that  have  not  been 
definitely  settled.  Too  little  water  diminishes  the  yield  and  too  much 
injures  the  soil  by  bringing-  up  the  alkali.  Between  these  two  extremes 
there  is  usually  some  middle  course  which  will  produce  the  best  results. 
For  the  past  three  years  the  average  amount  of  water  used  by  the 
farmers  under  the  Big  ditch,  in  Yellowstone  County,  has  been  41 
inches  in  depth  over  an  area  aggregating  18,000  acres.  This  includes 
all  losses  of  all  kinds,  but  making  a  liberal  allowance  for  waste  there 
would  remain  about  30  inches,  or  10  inches  in  depth  for  each  of  three 
irrigations.  As  to  the  proper  time  to  irrigate,  the  first  application 
should  be  made  before  the  crop  begins  to  sutler.  It  is  too  late  when 
the  plants  show  the  effect  of  drought.  As  regards  the  proper  time  to 
irrigate  the  second  crop  opinions  differ,  but  it  is  a  common  practice  in 
Utah  to  irrigate  just  after  taking  off  the  first  crop.  The  majority 
claim  that  on  the  large  farms  of  the  Y^ellowstone  Valley  it  is  not  prac- 
ticable to  remove  a  crop  in  the  forenoon  and  spread  water  over  the 
surface  the  same  da3\  These  contend  that  so  much  time  elapses 
between  the  cutting  of  the  alfalfa  and  the  irrigation  of  the  stubble 
that  the  latter  is  badly  injured  and  takes  a  long  time  to  recover  after 
being  watered.  Those  wdio  hold  this  view  prefer  to  applv  the  water 
before  the  alfalfa  crop  is  cut,  allowing  sufficient  time  for  the  drying- 
out  of  the  soil  before  cutting. 

Cot<l  of  irrigating  a  40-acre  alfalfa  field. 

Interest  on  cost  of  preparing  land,  at  50  cents  per  acre $20 

Repairing  and  cleaning  out  laterals,  at  25  cents  per  acre 10 

Cost  of  water  used,  at  §1.50  per  acre 60 

Cost  of  irrigating  three  times,  at  $1. 25  per  acre 50 

Total HO 

Gross  receipts  from  tliree  cuttings,  6  tons  at  $5  per  ton 1,  200 

Gross  receijits,  less  cost  of  irrigation,  <>n  40  acres 1,060 
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BUTY  OF  WATER  IN  MONTANA. 

Montiina  is  a  laroo  State,  bat  the  bulk  of  it.s  aoriiailtural  products 
will  always  be  raised  on  comparativcl}'  small  areas,  because  of  the 
limited  water  supplw  This  being  true,  the  duty  that  can  be  secured 
for  its  water  supply  will  measure  to  a  large  degree  the  future  possi- 
bilities in  agriculture.  For  this  reason  the  study  of  the  duty  of  water 
and  the  conditions  which  influence  it  assume  great  importance. 

If  it  is  desired  to  reclaim  an  arid  tract  of  land  the  engineer  must 
decide  not  only  upon  the  total  quantit}'  required  for  the  season  but 
also  the  maximum  amount  to  be  delivered  at  any  one  time.  Having 
decided  as  to  the  largest  volume  of  water  required  for  any  given 
period,  he  designs  the  canal  structures  accordingly.  If  this  estimate 
is  too  large,  a  part  of  the  money  of  the  investor  will  serve  no  useful 
purpose.  On  the  other  hand,  if  the  estimate  is  too  small,  the  enter- 
prise will  be  a  partial  failure,  for  there  will  not  be  sufficient  water  to 
irrigate  all  the  land.  Similarly,  when  water  is  to  be  stored  to  irrigate 
land,  the  capacity  of  the  storage  reservoir  and  the  cost  of  the  structure 
are  both  dependent  to  a  large  extent  on  the  service  which  the  stored 
water  will  perform  when  applied  to  the  soil.  There  is  the  same 
necessity  for  accurate  information  on  this  point  when  a  pumping 
plant  is  to  be  installed.  Otherwise  money  will  be  wasted  in  the  purchase 
of  a  plant  of  too  large  capacit}'  or  else  the  plant  first  installed  will  be 
too  small  to  raise  the  requisite  amount  of  water  and  will  have  to  ))e 
replaced  by  one  of  greater  capacity. 

Thus  it  is  evident  that  from  an  engineering  standpoint  a  knowledge 
of  the  amount  of  water  required  for  land  of  a  known  character  and 
for  particular  crops  is  necessary.  Such  knowledge  is  all  the  more 
important  when  one  considers  that  about  80  per  cent  of  the  irrigable 
lands  of  Montana  is  yet  to  be  reclaimed.  Judging  from  the  progress 
made  during  the  past  tifteen  years,  the  extent  of  land  reclaimed  in  the 
next  fifteen  years  by  private  enterprise  will  amount  to  1,750,000  acres. 
If  this  area  is  increased  b}^  a  third  of  a  million  acres  of  Government 
land,  which  it  is  presumed  will  be  reclaimed  by  the  Federal  Govern- 
ment luider  the  operation  of  the  irrigation  act  passed  June  17,  1902, 
it  will  increase  the  amount  to  over  2,000,000  acres.  There  is  perhaps 
no  question  of  more  vital  importance  to  the  future  of  Montana  than 
a  knowledge  of  the  right  amount  of  water  to  apply,  not  only  to  the 
land  which  may  be  irrigated  in  the  next  fifteen  years,  but  to  all  the 
irrigable  lands. 

When  one  considers  the  broader  features  of  this  subject,  which  per- 
tain to  the  equitable  allotment  and  distribution  of  water,  its  impor- 
tance is  much  increased.  The  basis  of  all  equitable  allotments  must 
rest  on  the  amount  of  water  required  to  properly  irrigate  land.  This 
question  thus  becomes  one  of  the  main  factors  in  the  determination  of 
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rights  to  the  use  of  Avatcr.  Even  after  rights  have  been  established, 
the  proper  duty  of  water  is  still  the  cause  of  much  dispute  between 
those  who  regulate,  control,  and  administer  the  public  waters  of  a 
stream  and  the  farmers  who  use  the  water. 

SOME  CONDITIONS  WHICH  AFFECT  THE  DUTY  OF  WATER. 

The  ordinary  irrigation  channel  receives  much  more  water  from  the 
stream  than  it  delivers  to  the  irrigated  fields.  Porous  soil  and  a  high 
sunnuer  temperature  cause  losses  in  conveyance  in  the  main  canals, 
seldom  less  than  10  per  cent  and  rising  occasionall}'  to  over  50  per  cent 
of  the  total  volume  diverted.  The  How,  after  it  is  turned  out  of  the 
main  canal  into  laterals,  is  subjected  to  a  still  further  reduction  in  vol- 
ume from  the  same  causes,  so  that  in  stating  the  quantity  of  water 
used  on  a  tract  of  land  it  is  important  to  locate  detinitel}^  the  place  of 
measurement.  When  the  irrigation  stream  is  measured  as  it  crosses 
the  highest  l)Oundary  of  a  field  there  is  practically  no  loss  in  convey- 
ance. When,  however,  the  water  is  measured  at  the  point  of  diver- 
sion from  the  natural  channel,  all  losses  due  to  seepage,  evaporation, 
and  leakage  are  included,  and  this  shows  a  much  larger  quantity  used. 

Rainfall,  midsummer  temperatures,  and  the  length  of  the  irrigation 
period  all  modify  the  quantity  of  water  required.  In  Montana  all 
three  conditions  are  favorable  from  the  standpoint  of  the  economical 
use  of  the  water  suppW.  The  average  annual  precipitation  over  the 
cultivated  portions  of  the  State  is  over  1-i  inches,  and  a  large  part  of 
this  occurs  in  April,  May,  and  June,  when  farmers  need  moisture  most 
to  start  their  crops.  In  the  Gallatin  Valley  in  particular  the  rainfall 
during  these  three  spring  montlis  is  fully  equal  to  one  irrigation,  and 
forms  about  30  per  cent  of  the  average  amount  of  water  received  by 
fields  under  careful  irrigation.  The  evaporation  is  likewise  low  during 
the  time  when  water  is  applied.  The  average  weekly  evaporation 
from  a  water  surface  at  Bozeman,  Mont.,  for  the  past  four  years  has 
been  0.94  inch  for  the  months  of  jNlav.  June,  July,  and  August — much 
less  than  it  is  in  the  more  southerly  and  warmer  portions  of  the  arid 
region.  For  the  same  reason  the  period  during  which  water  can  be 
used  is  comparatively  short.  In  some  parts  of  the  State  irrigation 
water  is  applied  in  April  and  Ma}-,  l>ut,  taken  as  a  whole,  the  ordinary 
crops  receive  the  greater  part  of  the  season's  supply  from  May  15  to 
August  15.  The  average  length  of  the  irrigation  period  in  Montana 
does  not  exceed  one  hundred  da3^s. 

Water  can  seldom  ])e  economicallv  used  on  a  one-crop  farm.  This  is 
particular!}'  true  of  the  cereals.  If  one's  holding  is  all  planted  to 
wheat,  for  exampl(»,  a  large  flow  may  be  required  for  a  short  period, 
but  when  the  needs  of  this  one  crop  are  supplied  the  owner  may  have 
no  further  use  for  the  irrigation  stream.  In  growing  alfalfa,  or  an^^ 
other  leguminous  crop,  under  irrigation  it  is  possible  to  get  a  higher 
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duty  out  of  tho  water  supply,  for  the  reason  that  two  .)r  three  crops 
may  l)e  o-rowu  on  the  same  tieUl  in  one  season.  A  farmer  who  is 
entitled  to  the  continuous  use  of  1  cubic  foot  per  second  for  80  acres 
may  thus  ])e  al>h»  to  supply  water  to  three  crops  of  alfalfa  at  the  same 
cost  as  to  one  ci'op  of  wheat.  In  doin^'  this  he  may  use  more  than 
three  times  the  amount  of  water,  l)ut,  assuming  thiit  he  pa3's  season 
rates,  the  cost  would  not  differ. 

It  is  only,  however,  on  the  diversified  farm  that  a  continuous  stream 
can  be  utilized  to  the  fullest  extent.  When  a  dozen  diti'erent  crops 
are  grown  on  an  80-acre  farm  the  proper  time  to  irrioate  is  seldom  the 
same  for  any  two,  and  so  it  is  possil)le  to  keep  a  small  stream  flowing 
continuously  on  first  one  and  then  another  of  the  subdivisions. 

On  account  of  the  large  size  of  the  average  farm  and  the  plentiful 
supply  of  water,  the  necessity  for  time  rotation  in  the  d(divery  of 
water  has  not  been  keenly  felt  in  Montana  up  to  the  present.  It  is 
only  when  a  scarcity  exists  that  neigh])ors  arrange  to  use  in  turn  the 
supply  which  belongs  to,  say,  three  projjrietors.  In  this  way  each  of 
three  farms  can  secure  an  effective  irrigation  head  for  one  out  of 
every  three  days.  As  water  l)econu\s  scarce  and  of  higher  value  and 
as  the  farms  ])ecome  ivduced  in  size  this  method  of  delivering  water 
will  graduall}'  become  more  common. 

The  subsoils  of  western  lands  when  first  l)rought  under  irrigation 
contain  little  moisture.  The  most  striking  characteristics  of  these 
formations  are  their  great  depths  and  the  close  similarit}^  which  exists 
between  the  surface  and  subsurface  layers.  Apart  from  their  darker 
color,  due  to  decayed  vegetable  matter,  there  is  little  to  distinguish 
top  soils  from  bottom  soils,  and  the  roots  of  })lants  extend  to  great 
depth  through  tfie  latter.  On  account  of  these  prevailing-  physical 
features  a  large  part  of  the  water  which  is  applied  for  the  first  few 
seasons  is  absorbed.  Cases  are  common  in  which  new  land  has  absor))ed 
in  one  season  a  quantity  of  water  which  would  have  covered  the  surface 
to  a  depth  of  0  feet.  To  claim  that  this  large  volume  correctly  repre- 
sents the  dut}'  for  such  land  is  a  misrepresentation,  l)ecause  the  open 
space  in  the  subsoil  is  gradually  filled  with  water  and  the  ground-water 
level  in  time  rises  nearer  the  surface.  It  is  a  fact,  however,  that  new 
land  requires  much  more  water  per  acre  than  old  cultivated  fields,  and 
crops  are  likely  to  sufl'er  if  it  is  not  supplied. 

Other  conditions  being  similar,  less  water  will  be  used  on  a  farm 
which  has  a  good  system  of  ditches  and  laterals  and  a  well-cultivated 
even  surface.  The  beginner  is  not  always  posted  as  to  the  best  way 
to  lay  out  and  Imild  farm  ditches,  and  he  may  not  possess  sufficient 
means  to  properly  prepare  his  fields  for  irrigation.  These  defects 
invariably  prove  quite  costh^  in  the  end,  when  measured  in  waste  of 
water  and  small  yields.  In  an  arid  country  thorough  cultivation  serves 
a  double  purpose  in  that  it  increases  the  yield  and  prevents  the  escape 
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of  Avator  into  the  atniosphoro.  (irtidiiioor  loveling-  tlie  surface  is  even 
more  important,  since  it  is  ditHciilt  to  a})piy  water  to  an  uneven  sur- 
face, the  growth  of  the  crop  is  not  uniform,  and  the  soil  in  the  low 
places  is  likely  to  l)e  damaged  ]>y  an  excess  of  water. 

The  time  necessary  to  matui'e  plants  ditiers.  Under  favoral)le  con- 
ditions a  crop  of  alfalfa  can  ])e  grown  in  less  than  iift}'  days,  a  crop 
of  l)arle3'  in  something  over  one  hundred  days,  while  it  may  require 
one  hundred  and  tifty  days  to  ripen  certain  varieties  of  fruit.  There 
is  not  only  a  ditierence  in  the  period  of  growth,  but  also  in  the  number 
of  crops  grown  in  one  season. 

The  way  in  which  water  is  applied  is  perhaps  as  important  as  the 
quantit}^  used.  Some  soils  bake  after  l)eing  flooded  and  furrow  irri- 
gation nmst  be  used  for  all  crops.  Other  soils  are  so  porous  that 
furrow  irrigation  is  not  practicable.  In  irrigation  l)y  flooding,  as 
generally  practiced  in  Montana,  care  is  usually  taken  to  distribute  the 
water  during  the  day,  but  it  is  left  unattended  during  the  night. 
Full}'  20  per  cent  of  the  available  supply  may  be  wasted  while  the 
irrigator  sleeps  or  is  off  dut3^ 

A  part  of  the  Gallatin  Valley  is  underlaid  by  coarse  gravel  and  col)- 
bles  and  a  large  percentage  of  the  water  applied  to  the  surface  sinks 
into  these  porous  materials  and  drains  down  the  valle}".  Other  por- 
tions are  undulating,  which  renders  the  application  of  water  somewhat 
difticult. 

In  the  Bitter  Koot  Valley  much  of  the  fruit  soil  is  light  and  porous, 
and  is  located  for  the  most  part  on  steep  slopes.  For  these  reasons 
the  amount  of  water  used  is  considerably  above  the  average.  Along 
the  Milk  River  Valle}'  the  slope  is  flat  and  the  soil  somewhat  heav}'. 
These  conditions  favor  a  high  duty,  and  when  this  part  of  the  State  is 
further  developed  it  is  expected  that  a  cubic  foot  per  second  will  be 
sufficient  for  100  acres. 

It  frequently  happens  that  fields  which  have  received  large  quanti- 
ties of  water  produce  low  yields.  This  result  ma}'  be  due  to  one  or 
more  of  a  large  number  of  causes.  Chief  in  importtmce  is  the  proper 
cultivation  of  the  soil.  It  may  be  regarded  as  one  of  the  fundamental 
truths  in  agriculture  that  irrigation  can  not  take  the  place  of  cultiva- 
tion. The  western  irrigator  has  been  slow  to  recognize  this  fact,  and  is 
still  inclined  to  depend  too  much  on  irrigation  and  too  little  on  cultiva- 
tion. Asa  rule,  in  ^Montana  the  largest  and  most  profltable  A'ields  are 
obtained  from  the  use  ot"  a  moderate  amount  of  water.  The  people  of 
Gallatin  \'alley,  who  produce  the  largest  yield  of  grain  in  the  State, 
use  the  least  amount  of  water  in  irrigation. 

Throughout  th(>  most  productive  regions  of  the  State  suflicient  water 
is  diverted  to  coxer  the  land  watered  to  d  -])ths  varying  from  8  to  5 
feet,  but  since  a  large  percentage  is  lost  in  transit  the  volume  which 
reaches  the  flelds  would  not  cover  them  to  depths  greater  than  20  to 
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Fig.  6.— Depth  of  water  received  by  oats,  and 
yields. 


Fig.  7.— Depth  of  water  received  by  barley,  and 
yields. 


62 

40  inches  in  a  season.  There  are  other  portions  where  water  is  so 
cheap  and  plentiful  that  the  owners  are  careless  in  its  use.  They  open 
the  head  g'ates  and  permit  a  large  stream  to  flow^  for  days  at  a  time 
witliout  much,  if  any,  attention.  Men  who  use  large  quantities  of 
water,  covering-  their  fields  to  depths  of  from  4  to  10  feet  every  season, 
are  usually  the  most  careless  in  preparing  the  land  or  in  cultivating 
the  sui-f ace,  and  the  result  is^  without  exception  a  small  yield. 

That  yields  do  not  depend  wholly  on  the  amount  of  water  applied 
is  clearly  shown  by  figure  6.  This  diagram  shows  the  amount  of  rain- 
fall and  irrigation  water  received  by  eight  oat  fields,  with  the  corre- 
sponding yields.  The  lower  half  of  the  diagram  shows  the  depth  of 
water  received  and  the  upper  half  the  yields  on  corresponding  tracts, 
A  field  which  received  over  6  feet  of  water  in  two  irrigations  produced 
only  37  bushels  per  acre,  while  a  field  which  received  in  one  watering 
less  than  7  inches  produced  75.5  bushels.  The  largest  yield  was  80i 
bushels  per  acre  from  a  field  which  received  1.04  feet  of  irrigation 
water  and  0.()4  foot  of  rain  water. 

In  figure  7  are  shown  like  results  on  eight  fields  of  barley.  There  are 
no  large  amounts  of  water  used,  all  being  less  than  30  inches  in  depth. 
Still,  the  largest  yield  was  not  obtained  from  the  use  of  the  most 
water,  which  was  1.98  feet  of  irrigation  water  and  0.42  foot  of  rain, 
or  2.40  in  all.  A  yield  of  87.25  bushels  was  harvested  from  the  field 
which  received  less  than  18  inches  in  both  rain  and  ditch  water. 

The  results  of  six  wheat  crops  shown  in  figure  8  indicate  that  the 
amounts  of  water  used  ranged  from  a  small  to  a  medium  amount  and 
that  the  yields  varied  to  some  extent  with  the  water  applied. 

Figure  9  shows  yields  of  clover  and  the  quantities  of  water  applied 
to  nine  clover  fields.  In  this  crop  the  largest  yield  was  from  the 
heaviest  watering,  Init,  on  the  other  hand,  the  next  largest  use  of  water 
produced  a  small  crop. 

In'comp-aring  records  of  thirty-two  irrigated  fields,  as  given  in  the 
diagrams,  the  conditions  under  which  the  crops  were  grown  should 
be  considered.  It  is  important  to  remember  that  the  crops  were 
grown  in  different  seasons,  in  different  parts  of  the  State,  and  in  many 
cases  under  a  wide  diversity  of  soil  and  climate.  In  view  of  this  fact, 
the  records  as  given  should  not  be  used  to  base  conclusions  as  to  the 
proper  amount  of  water  to  use  in  the  raising  of  these  staple  crops. 
They  do  show,  however,  that  when  other  conditions  are  favorable  it  is 
possible  to  obtain  a  large  crop  with  a  small  amount  of  water. 

UNITS  OF  MEASUREMENT. 

In  the  measurements  of  duty  of  water  reported  in  the  subsequent 
pages  several  units  are  employed  to  state  the  quantities  of  water  used. 
The  irrigators  generally  use  the  term  miner's  inch,  being  unfamiliar 
with    the  term  cubic  foot   per   second.     As  it   is    impracticable   to 
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Fig.  9. — Depth  of  water  received  by  clover, 
and  yields. 
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measure  either  a  large  canal  or  a  stream  by  means  of  a  miner's  inch 
box,  all  measurements  were  made  in  cul)ic  feet  per  second,  according 
to-modern  methods,  and  afterwards  reduced  to  miner's  inches. 

Prior  to  1885  Montana  had  no  legal  standard  for  measuring  water 
in  motion.  In  that  year  the  legislature  enacted  the  following  some- 
what imperfect  description  of  a  measuring  box: 

Sec.  1262.  The  measurement  of  water  appropriated  under  this  chapter  shall  be 
conducted  in  the  following  manner:  A  box  or  flume  shall  be  constructed  with  a  head 
gate  placed  so  as  to  leave  an  opening  of  6  inches  between  the  bottom  of  the  box 
or  flume  and  the  lower  edge  of  the  head  gate,  with  a  slide  to  enter  at  one  side  of  and 
of  suflicient  width  to  close  the  opening  left  by  the  head  gate  by  means  of  which  the 
dimensions  of  the  opening  are  to  be  adjusted.  The  box  or  flume  shall  be  placed 
level  and  so  arranged  that  the  stream  in  passing  through  the  aperture  is  not 
obstructed  by  back  water  or  an  eddy  below  the  gate,  but  before  entering  the  open- 
ing to  be  measured  the  stream  shall  l)e  brought  to  an  eddy  and  shall  stand  3  inches 
on  the  head  gate  and  above  the  opening.  The  number  of  square  inches  contained 
in  the  opening  shall  be  the  measure  of  inches  of  water. 

For  thirteen  years  the  miner's-inch  })ox  just  described  was  the  only 
legal  means  of  measuring  irrigation  water,  and  all  court  decrees  which 
were  rendered  from  1885  to  the  spring  of  1898  and  which  deal  with 
specified  volumes  of  water  used  in  irrigation  are  expressed  in  Mon- 
tana statutory  inches.  While  a  new  standard  unit  has  been  adopted, 
the  old  unit  can  not  be  said  to  be  wholly  abolished.  Parties  whose 
rights  to  the  u.se  of  water  were  established  during  this  thirteen-year 
period  have  been  granted  the  privilege  of  having  the  quantity  of  water 
to  which  each  is  entitled  measured  by  the  miner's-inch  box." 

Since  1898  the  standard  unit  in  Montana  for  the  measurement  of 
water  in  motion  is  the  cubic  foot  per  second,  a  cubic  foot  of  water 
moving  at  the  rate  of  1  linear  foot  in  one  second  of  time.  In  adopting 
a  new  standard  the  members  of  the  Montana  legislature  foresaw  the 
extended  use  of  the  old  unit  and  so  defined  it  in  accurate  terms.  Forty 
miner's  inches  are  the  exact  equi\alent  of  1  cubic  foot  per  second  and 
the  volume  of  1  miner's  inch  is  equal  to  0.025  cubic  foot  per  second. 

The  miner's  inch  and  the  cubic  foot  per  second  can  only  be  used  to 
measure  water  in  motion.  Since  it  is  often  convenient  to  describe  a 
certain  quantit}-  of  w^ater  in  a  state  of  rest,  the  acre-foot  has  been 
quite  generally  adopted  for  this  purpose.  It  means  the  amount  of 
water  that  will  cover  1  acre  to  a  depth  of  1  foot,  or  43,560  cubic  feet, 
or  325,851  United  States  gallons. 

HOW  MEASUREMENTS  WERE  MADE. 

In  ascertaining  the  amount  of  water  applied  to  individual  crops  it 
was  customar}"  to  measure  the  stream  at  the  upper  boundary  of  the 
field.     This  was  done  in  most  cases  by  placing  a  CipoUetti  weir  of  the 

«See  description  by  author  in  ^Montana  Sta.  Bui.  34,  p.  4. 
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])r()p(M-  size  in  the  supply  ditcli.  'I'lic  canals  were  measured  at  rating 
tluines  ])laced  near  the  point  of  diversion,  the  \xdocity  beinj^-  deter- 
mined hy  a  eurrent  meter.  In  tiie  (Jalhitin  Valley  the  fluctuations  in 
the  water  levels  of  both  the  small  ditches  and  the  canals  were  meas- 
ured and  recorded  by  a  rl^cordino-  instrument,  but  in  the  Bitter  Root 
ajid  Yellowstone  valle3^s  no  instruments  were  available,  and  daily  obser- 
\  ations  were  made  of  the  heio-lit  of  water  at  the  several  o-aug-es  by  the 
ilitch  riders,  who  kej)t  the  records  in  a  book  provided  for  that  purpose. 
In  fenced  fields  the  area  contained  within  the  fence  lines  was  taken, 
but  in  smaller  fields  only  the  area  cropped,  together  with  the  space 
occupied  b}'  the  head  ditches,  was  included.  The  area  of  land  under 
most  of  the  canals  investigated  in  the  Bitter  Root  Valley  was  found 
by  actual  survey.  From  1881>  to  1901,  inclusive,  on  account  of  the 
Uuk  of  funds,  no  surveys  were  made  of  the  Yellowstone  or  Gallatin 
Valley  canals.  The  total  area  irrigated  under  each  canal  was  com- 
puted from  estimates  obtained  from  the  owners  by  a  house-to-house 
canvass.  In  11)02  careful  surveys  were  made  of  the  irrigated  lands 
under  each  canal,  thereb}^  checking  the  estimates  of  previous  years. 

THE  QUANTITY  OF  WATER  APPLIED  TO  INDIVIDUAL  CROPS. 

MEASUREMENTS    MADE    IN    1891). 

In  1899  an  eti'ort  to  determine  the  duty  of  water  in  the  Gallatin 
Valley  was  made  by  the  irrigation  and  drainage  investigations  of  the 
Office  of  Bxperiment  Stations.  United  States  Department  of  Agricul- 
ture, in  cooperation  with  the  Montana  Experiment  Station.  In 
selecting  the  fields  care  was  taken  to  have  them  rep'.-esent  as  neai-ly  as 
possible  the  average  conditions  of  that  vicinity.  No  attempt  was 
ever  made  to  control  the  amount  of  water  used.  The  farmer  was  free 
to  use  as  much  water  as  he  deemed  necessary.  The  work  for  tho  first 
season  consisted  in  determining  the  amount  of  water  applied  to  eight 
tiekls  and  the  duty  of  water  under  ^Middle  Creek  canal.  Five  of  the 
field  tests  were  made  on  the  station  farm  and  the  remaining  three  on 
adjacent  farms.  Descriptions  of  these  fields  were  published  in  a 
former  bulletin."  The  soil  in  general  consists  of  a  clay  loam  from  30 
to  TO  inches  deep,  with  a  porous  stratum  of  gravel  wash  beneath.  No 
water  was  used  on  any  of  the  eight  fields  before  June  17,  1899,  and  on 
that  date  the  irrigation  of  a  field  of  red  clover  was  begun.  It  was 
June  23  when  the  first  of  the  seven  grain  fields  was  irrigated,  and  no 
water  was  applied  on  these  after  July  26.  The  last  watering  of  the 
clover  field  took  place  August  2;  In  the  following  table  are  given 
for  each  field  the  number  of  acres  irrigated,  the  yield  per  acre,  the 
rainfall  during  the  period  of  growth,  and  the  duty. 

«U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  86. 
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Summary  of  results  of  duti/  of  tvdter  experiineiiis  on  field  crops  in  Gallatin  Count;/,  in  LS99. 


Crop. 


Clover 

Peas.. 

Grain. 

Barley 

Oats . . 

Do 

Do 

Do 


Area 
irrigated. 


Acres. 

27.44 

4.23 

11.27 

66.39 

23.41 

7.26 

2.48 

25.09 


Yield  per  acre. 


3  tons 

31.'-'.'i1his1h'1s 
riT.H'J  husliols 
73  t»u>licls  .. 
.'il  l)Uslu'ls  . . 
72.75  blisht'ls 
72.75  bushels 


Number 

Rainfall 

of  irri- 

during 

gations. 

growth. 

Foot. 

2 

0.44 

2 

.41 

2 

.42 

1 

.41 

1 

.38 

2 

.36 

2 

.36 

1 

.44 

Depth 
applied. 


Feet. 
1.02 
1.10 
1.98 
.98 
1.53 
1.34 
2.16 
1.28 


MEASURExMENTS   MADE    IN    1900.  ' 

The  measurements  made  in  11)00  to  determine  the  dut}'  of  water  on 
individual  fields  were  not  confined  to  the  Gallatin  Valley,  but  were 
extended  to  the  Bitter  Hoot  and  Yellowstone  valleys."  The  crops 
tested  in  the  Gallatin  Valley  were  grain  and  red  clover.  Water  was 
first  used  June  1  and  its  use  was  continued  until  August  11.  The 
clover  crops  were  irrigated  from  two  to  four  times  and  the  grain  cro})s 
were  each  irrigated  twice.  The  former  received  on  an  average  18 
inches  in  depth,  of  which  1  inches  was  rain;  the  latter  received  26.5 
inches,  of  which  nearly  5  inches  was  rain. 

The  quantity  of  water  applied  to  three  fields  belonging  to  the  Bitter 
Root  stock  farm  of  Ravalli  County  was  determined.  The  first  of  these 
consisted  of  a  10-acre  tract  of  5-year-old  orchard  trees.  A  light  veg-. 
etable  loam  formed  the  top  soil,  with  a  subsoil  of  gravel  and  small 
cobljles.  Light  irrigations  were  applied  in  April,  June,  July,  and 
August,  l)ut  the  aggregate  of  the  four  with  the  rainfall  was  only  is 
inches  in  depth  over  the  surface.  The  quantitv  of  water  applied  in 
two  irrigations  to  a  large  field  of  oats  on  the  same  stock  farm  was  17 
inches. 

The  third  experiment  was  made  on  a  high  gravelly  bench  traversed 
by  numerous  ravines,  and  much  of  the  water  used  was  apparently 
wasted.  The  yield  of  oats  averaged  81  bushels,  and  yet  the  volume 
applied  in  two  irrigations  would  have  covered  the  tract  of  102.2  acres 
to  a  depth  of  6  feet. 

In  Yellowstone  County  the  amount  of  water  used  on  a  field  of  alfalfa 
comprising  53.1  acres  was  measured.  Three  crops  were  grown  with 
only  one  heavy  irrigation.  The  jdeld  per  acre  for  the  season  was  5.17 
tons,  and  the  depth  of  water  applied  was  16  inches.  This  practice  of 
raising  so  many  crops  with  one  application  of  water  is  not  representa- 
tive of  this  alfalfa-raising  district.  Many  raise  four  crops  in  one  sea- 
son, and  water  the  land  for  each  crop.     In  doing  so  each  irrigation 

aU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  104,  pp.  267-292. 
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would  bo  coinparativoly  lio'ht,  probably  not  over  9  inches,  or  30  inches 
for  the  .season.  The  results  at  all  these  places  in  1900  are  given 
below. 

SiDtuiiary  of  results  of  the  diUi/  of  water  experiments  on  field  crops  made  in  1900. 


Crop. 


Area  irri- 
gated. 


Yield  per  acre. 


Number 

of  irriga- 

Rainfall. 

tions. 

Foot. 

2 

0.44 

2 

.28 

2 

.39 

i} 

.30 

11 

.39 

2 

.28 

2 

.40 

2 

.42 

4 

.44 

3 

.44 

1 

.45 

4 

.13 

2 

.13 

2 

.13 

Depth 
applied. 


Clover  1  . 
Barlev"  . 
Oats".... 
Wheat  a  . 
Clover  a  . 

Oatsa 

Peas  f I 

Barley"  . 

Cats" 

Barley  a  . 
Clover"  . 

Do... 
Alfalfa  6. 
Orchard  c 
Oatsc 

Do... 


Acres. 
66.39 
4.14 
2b.  09 

2.00 

2.00 

1.00 

8.51 

4.52 

7.26 

35.90 

53.41 

40.00 

161.70 

102. 20 


48.50  bushels 

i 38.33  buslVels 
13,170  pounds. 
(75.r)S  liiisbels 
tl.aSO  pounds. 
87.'J'J  bushel.s 
74.67  bushels 
68.58  bushel.s 
5  tons 

5.17  tons 

33  bushels  . . . 
31  bushels  ... 


Feet. 
1.98 
1.50 
.84 


.57 

1.17 
1.27 
1.96 
2.70 
1.78 
1.30 
1.48 
1.28 
6.00 


n  Gallatin  County.  b  Yellowstone  County.  <-•  Ravalli  County. 

MEASUREMENTS    MADE    IN    1901. 

The  investigations  of  1901  were  a  continuation  of  those  conducted 
in  former  years."  The  crops  of  Gallatin  County  were  six  clover  tiekls, 
seven  grain  fields,  and  one  sugar-l)eet  tield.  The  clover  crops  were 
irrig-ated  from  one  to  three  times  and  the  average  quantity  of  water 
applied  during  the  season  was  ll.a  inches.  To  this  should  be  added 
the  rainfall,  which  averaged  7.2  inches,  making  a  total  of  21.7  inches. 
The  amounts  applied  to  seven  grain  crops  were  a  trifle  less  than  12 
inches  of  irrigation  water  and  nearl}"  6  inches  of  rain  water,  or  18 
inches  in  all.  The  sugar  beets  were  irrigated  three  times  and  received 
24.6  inches  in  both  irrigation  and  rain  water. 

The  same  three  fields  in  Ravalli  County  on  which  water  w^as  meas- 
ured in  1900  were  tested  in  1901.  The  40-acre  tract  of  6-year-old 
orchard  trees  was  again  watered  four  times  and  the  average  depth  of 
water  used  in  irrigation  was  18.7  inches,  while  the  rainfall  was  5.9 
inches,  a  total  of  24.6  inches.  The  second  tield  produced  150  tons  of 
clover  hay  with  the  use  of  18  inches  of  irrigation  water  and  6  inches 
of  rainfall;  and  the  third  field,  on  which  so  much  water  had  been 
applied  the  year  previous,  produced  103  tons  of  clover  hay  with  the 
use  of  5.5  inches  of  rainfall  and  26.5  inches  of  ditch  water. 


aU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  119,  pp.  225-241. 
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Sunnrary  of  remilts  of  dtiti/  of  iiuder  expenmenti^  ou  Jield  crop.'i  made  ni  1901. 


Crop. 

Area  irri- 
gated. 

Yifld  ptT  acre. 

Number 
of  irri- 
gations. 

Rainfall. 

Depth 
applied. 

Acres. 
20. 86 

5.  59 
7.13 

6.  85 
5. 25 

[        3. 00 

1.00 

]5.a5 

27. 84 

12. 47 

8.41 

37.30 

40.00 

161.70 

102.00 

53.41 

1       I 

2 

1       ' 

3 
2 

1 
1 
1 
1 
4 
3 
4 

Foot. 
0.65 
.67 
.62 
.62 
.45 

.43 

.59 
.43 
.62 
.46 
.77 
.45 
.49 
.49 
.45 
.59 

Feet. 
0.92 

Do 

1.81 

Do                           

43.20  Inisliols 

r42.90  1.iishcls 

•J(>1..50  Imshels 

1.  .59  tons 

1.24 

Do                     

1..55 

Wheat "  

1.20 

Do                                    

.77 

10  tons 

1.46 

73  bushels 

1.63 

Clover"                                         

.95 

Biirk'vn                          

.59  bushels 

37.50  bushels 

.85 

.35 

1.27 

1.56 

Clover  h    

0.90  ton 

1.50 

Do                                               

1  ton 

2.22 

Alfalfa  c                                 

1.14 

<i  Gallatin  County.  b  Ravalli  County.  <■  Yellowstone  County. 

MEASUREMENTS    MADE    IN    1902. 

In  beginning-  the  field  tests  in  the  spring  of  1902,  advantage  was 
taken  of  the  weir  boxes  already  in  place,  which  had  been  used  in  pre- 
vious years.  On  account  of  the  long  season,  the  spring  being  early 
and  a  plentiful  supply  of  water  in  the  streams,  more  water  was  used. 
In  Gallatin  County  three  crops  of  clover  and  one  crop  of  alfalfa 
received  on  an  average  for  all  four  crops  20.8  inches  of  ditch  water 
and  9.4  inches  of  rain  water,  while  five  grain  crops  received  18  inches 
from  irrigation  and  7.4  inches  from  rainfall. 

In  Ravalli  County  a  record  was  kept  of  the  amount  of  water  applied 
to  each  of  the  fields  previously  descril)ed,  and  the  average  is  consider- 
ably higher,  l)eing  for  the  three  fields  28.1  inches  of  irrigation  water 
and  7.9  inches  of  rain  water. 

Summary  of  results  of  dutij  <f  ivater  experiments  on  field  crops  mode  in  1902.0 


Crop. 

Area  irri- 
gated. 

Number 
of  irriga- 
tions. 

Rainfall. 

Depth 
applied. 

Acres. 

19.80 

6.00 

5.62 

3.38 

9.72 

8.93 

4.02 

27.84 

81.30 

40.00 

161.00 

102.00 

2 
2 
2 
2 
2 
2 
2 
1 

Foot. 
0.64 
.64 
.72 
.54 
.78 
.54 
.78 
.78 
.78 
.66 
.66 
.66 

Feet. 
0.97 

1.04 

Wheat  l>                                   

2.44 

Oats''     

1.28 

1.65 

Oats''                                  

1.77 

Alfalfa  &.                    

1.00 

1.00 

Do  &                                               

3.13 

1.77 

1.30 

Do  c .                                                   

3.95 

a  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  133,  pp.  137-150. 
b Gallatin  County. 
c  Ravalli  County. 
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MKASUUEMKNTS    MADK    IN    1903. 

Duriiicr  the  season  the  flow  of  a  hirge  nuniber  of  canals  was  meas- 
ured for  the  purpose  of  ascertaining-  the  dut}'  of  water  under  each, 
l)iit  few  results  were  obtained  from  fields.  The  depth  of  water  applied 
to  a  clover  Held  in  the  (xaHatin  Valley,  owned  by  Mr.  J.  L.  Patterson, 
was  11.2  inches.  Another  clover  field  in  the  same  valley,  owned  bv 
Mr.  elohn  M.  Robinson,  received  a  depth  of  20.2  inches.  A  third 
field  of  timothy  and  clover,  owned  by  State  Senator  C.  W.  Hoffman, 
received  in  one  irrioation  a  depth  of  7.i)  inches. 

In  the  Bitter  Root  Valley  a  clover  field  received  a  depth  of  U\A 
inches.  The  yield  w^as  1.94  tons  per  acre.  A  second  clover  field 
located  on  the  Bitter  Root  stock  farm  received  94.1  inches,  yet  the 
yield  was  only  2.04  tons  per  acre,  or  a  trifle  more  than  that  of  the 
held  where  only  about  one-sixth  the  amount  of  water  had  been  used. 

tSnmmari/  of  rexnlls  of  dull/  of  v»  iter  experiments  on  field  crops  made  in  1903. 


Crop. 

Area  irri- 
gated. 

Yield  per 
acre. 

Number 
of  irriga- 
tions. 

Rainfall. 

Depth 
applied. 

Clover 

Acres. 
27. 84 
81.30 
37.33 
161.70 
102.00 

Tons. 

1 
1 

1 
2 
4 

Feet. 

1.03 

1.03 

1.03 

.40 

.40 

Feet. 
0.94 
1.C9 
66 

Do 

Timothy  and  clover 

Clover 

1.94 
2.04 

1.37 

7.84 

Do 

QUANTITY     OF     "WATER     APPLIED    TO    LAND    UNDER     TYPICAL 

CANALS. 

The  (luantity  of  water  diverted  by  canals  is  in  all  but  the  most 
exceptional  cases  much  larg-er  than  that  delivered  l»y  it  to  fields.  This 
difference  is  due  to  losses  by  percolation  and  evaporation.  In  addition 
to  the  losses  water  is  frequently  allowed  to  flow  from  the  canals  over 
waste  ways.  This  water  may  return  to  the  natural  channel  of  the 
stream,  or  it  may  be  wasted.  In  the  spring-  of  the  year  when  water 
is  plentiful  many  Montana  canals  carry  an  excess  which  is  permitted 
to  flow  through  waste  gates  unutilized.  The  same  is  true  of  the  period 
near  the  close  of  the  irrigation  season  or  during  a  rainy  spell.  At 
such  times  more  water  is  turned  in  at  the  head  than  the  farmers  care 
to  use.  In  determining  the  duty  of  water  under  a  canal  it  is  custo- 
mary to  measure  the  flow  daily  at  some  suitable  place  near  the  head 
gate  and  to  consider  the  volume  which  passes  this  point  in  the  season 
in  determining  the  duty  of  water  for  that  particular  canal.  Losses 
due  to  the  causes  just  named  may  be  determined  and  an  allowance 
made  for  them;  but  these  will  be  considered  under  the  term  "seep- 
age "  in  another  part  of  this  report.  In  the  statement  of  duty  of  water 
under  canals  contained  herein  no  deduction  has  been  made  for  any  of 
the  losses  just  named. 
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THE    BIG    DITCH    OF    VKLLOWSTONE    COUNTY. 

Yellow.stono  County,  \y'n\g  l)etween  the  Musselshell  River  on  the 
north  and  the  Yellowstone  River  on  the  south,  contains  about  2,370,000 
acres,  a  large  part  of  which  is  arable.  The  Yellowstone  River  is  the 
chief  source  of  water,  but  owing  to  the  difference  in  elevation  ])etween 
the  large  part  of  the  arable  land  and  the  stream,  which  has  a  somewhat 
low  grade  for  at  least  100  miles  above,  only  a  portion  of  the  arable 
land  can  he  reached.  At  the  present  time  the  reclaimed  land  is  found 
in  the  valleys  bordering  the  river  and  separated  from  the  higher  bench 
lands  by  high  walls  of  stratified  sand  rock. 

The  Big  ditch  is  the  largest  one  in  the  county  and  one  of  the  lai'gest 
in  the  State.  Its  capacity  in  liK)3,  as  compared  with  the  principal 
canals  in  this  county,  may  be  seen  from  the  results  of  discharge 
measurements  made  in  1903,  and  given  below: 

Discharge  of  Yellowstone  County  ditches. 

Cubic  feet 
per  second. 

Big  ditch 383 

Canyon  Greek  ditch 60 

ItaHan  ditch 56 

Yellowstone  ditch 36 

Merril  ditch 'JL 

Mill  ditch 29 

Flaherty  Flat  ditch 22 

It  was  completed  over  twenty  years  ago  at  a  cost  of  $110,000,  but 
the  area  irrigated  was  quite  small  for  the  first  few  3^ears.  It  was 
maintained  and  operated  l)y  an  investment  company  until  Ma\',  1900, 
when  it  was  purchased  by  the  farmers  who  owned  land  under  it,  and 
became  a  cooperative  canal.  It  is  managed  by  a  board  of  trustees 
annually  elected  by  the  stockholders  from  among  their  number.  The 
price  paid  was  164,000,  which  was  divided  into  shares  of  the  par  value 
of  $10  each.  In  1902  there  were  132  stockholders  wdiose  shares  varied 
in  number  from  1  to  385  and  averaged  IT  shares  each.  In  Jul.y,  1901, 
the  number  of  stockholdei's  had  increased  to  158,  and  the  maximum 
number  of  shares  held  by  one  man  decreased  to  377. 

Prior  to  1900  little  was  known  of  the  capacities  of  any  of  the  Yel- 
lowstone Count}^  ditches,  or  of  the  duty  of  water  under  them.  The 
flow  was  supposed  to  be  divided  among  the  water-right  owners  in 
miner's  inches,  but  the  prevalent  idea  regarding  a  miner's  inch  was 
one  of  about  double  the  discharge  of  the  statutory  inch.  In  the  spring 
of  that  3'ear  three  measuring  stations  were  estal)lishcd  on  the  Big  ditch 
and  a  daily  record  kept  of  the  flow  at  each  from  May  25  to  September 
27.  The  first  of  these  stations  was  at  Tilden's  ranch,  about  5  miles 
below  the  head  gates  on  Yellowstone  River,  the  second  at  Park  City, 
and  the  third  at  the  Hesper  farm,  located  IJ  and  27  miles,  respectivel}^, 
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Im'Iow  {\\o  ho:i(l  o-atos.  Thoro  wero  no  diversions  al)OV('  TilfUMi's  ranch. 
The  canal  terminated  on  the  bench  above  tlie  town  of  Billitios,  the 
total  leiiuth  being  39  miles. 

The  extent  of  land  irrigated  under  the  Big  ditch  was  ascertained  in 
11H)1  and  liXl'i  by  a  hou.se-to-hou.se  canvass,  l)ut  during  the  summer  of 
15)03  a  survey  was  made  of  each  farm  irrigated  from  the  canal.  Inas- 
much as  the  irrigated  area,  as  determined  In'  the  survey  in  1!>03,  was 
somewhat  less  than  that  of  previous  years,  the  latter  may  have  been 
overestimated.  On  the  other  hand,  there  is  a  possibility  that  less  land 
was  irrigated  in  1003.  As  will  l)e  seen  from  the  following  table, 
alfalfa  is  the  pj-evailing  crop,  and  meadow  land,  which  comprises 
timothy  and  blue  joint,  as  well  as  irrigated  pasture,  ranks  second. 

Acreage  of  craps  ii-rigated  under  Bhj  ditch  for  the  years  named. 


1901. 

1902. 

1903. 

1901. 

1902. 

1903. 

Alfalfa 

Acres. 

8,270 

6, 309 

1,885 

778 

Acres. 

8,894 

6,213 

3,117 

816 

Acres. 

8,383 

3, 664 

3,401 

913 

Garden  

Acres. 
550 
3.52 

Acres. 
610 

3.58 

Aa-es. 
615 

Corn 

169 

Total 

Wheat 

18, 144 

20,038 

17, 145 

The  daily  measurements  of  discharge  begun  in  IIMK)  have  been  con- 
tinued for  four  years,  and  the  results  of  measurements  made  atTilden's 
ranch  are  summarized  in  the  following  table,  together  with  the  depths 
to  which  this  would  cover  the  land  irrigated: 

Discharge  of  Big  ditch  at  Tddea's  ranch  for  1900  to  1903,  inclusive. 


1900,  dis- 
charge. 

1901. 

1902. 

1903. 

Discharge. 

Depth. 

Discharge. 

Depth. 

Discharge. 

Depth. 

Acre- feet. 
2, 193 
14,643 
13,317 
9,991 
6, 852 

Acre- feet. 
6, 212 
9,980 
16,243 
14, 070 

Feet. 
0.34 
.55 
.90 

.78 

Acre-feet. 
10, 198 
15,580 
19, 135 
17, 469 
11,443 

Feet. 
0.51 

.78 
.95 
.87 
.57 

Acre-feet. 
682 
10, 647 
21,475 
9,577 
16, 4.54 
11,772 

Feet. 
0.04 

.62 

July            

1.25 

.56 

.96 

.69 

Total 

46, 996 

46, 505 

2.56 

73,825 

3.68 

70, 607 

4.12 

It  will  be  .seen  from  the  foregoing  statement  that  the  volumes  used 
in  1900  and  1901  are  about  equal,  but  that  a  large  increase  occurred  in 
1902  and  1903.  This  is  due  to  improvements  and  enlargements.  In 
order  to  expedite  this  work  no  water  was  run  in  the  canal  during  the 
month  of  September,  1901.  There  is  an  apparent  decrease  in  the  vol- 
ume carried  in  1903  over  that  of  the  preceding  year,  but  this  is  due  to 
two  shut  downs,  the  first  of  which  lasted  from  May  14  to  May  31,  and 
the  second  from  July  2T  to  August  17.  As  a  matter  of  fact,  the  maxi- 
mum volume  carried  in  1903  exceeded  that  of  1902  by  nearly  25  per 
cent. 
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The  diag-rani  (fig-.  10)  illustrates  the  daily  flow  of  the  Big  ditch  in 
1903,  and  the  average  (jiiantity  of  water  w^hich  was  applied  to  the  land 
each  month  of  the  irrigating  season.  The  ditch  was  closed  for  repairs 
from  June  14  to  July  1  and  from  July  26  to  August  17,  which  greatly 
reduced  the  amounts  of  water  applied  to  land  in  June  and  August. 

Considering  that  alfalfa  and  meadow  lands,  both  of  which  rc(iuire 
large  amounts  of  water,  were  the  principal  crops,  and  that  a  large  per- 
centage of  the  water  taken  from  the  river  was  either  lost  in  transit  or 
permitted  to   flow  through  waste  ways  unutilized,  the  conclusion  is 
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Fig.  10.— Daily  discharge  of  Big  ditch,  and  depths  of  water  received  by  lands  thereunder,  1903. 

justified  that  one-half  of  a  miner's  inch  per  acre  is  a  fair  average  tor 
the  duty  of  water  in  Yellowstone  County.  Yellowstone  County  in 
climate,  products,  and  physical  characteristics  is  similar  to  much  of 
the  land  bordering  on  the  Yellowstone  River.  One  may,  therefore, 
go  further  and  state  that  as  an  average  one-half  a  miner's  inch  of  water 
per  aci-Q  will  suffice  for  the  counties  of  Park,  Yellowstone,  Sweet  Grass, 
Carbon,  Rosebud,  Custer,  Dawson,  and  the  Crow  Reservation,  or  a 
total  of  2,925,000. 
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CANALS    OF    (iALLATIN    COUNTY 


MIDDLE    (KKEK    CANAL. 


Middle  Creek  canal  is  the  laroest  of  some  thirteen  ditches  which 
divert  water  from  Middle  Creek,  a  tril)utary  of  the  (lallatin  River. 
The  summer  tlow  of  this  creek  (see  p.  25)  is  wholly  diverted  and 
utilized  to  irrigate  farms  located  in  the  upper  or  southeastern  part  of 
(Jallatin  V'ailey.  The  top  layer  of  soil  in  this  section  consists  of  rich 
vetretable  loam.  In  the  most  feilile  portions  this  vegetable  loam 
gnidually  changes  into  clay  loam  and  clay  marl  but  in  other  portions 
the  coarse  gravel  and  c()bl)les  which  underlie  all  are  found  witiiin  a 
foot  of  the  surface.  Considerable  rain  and  soft  snow  fall  in  April, 
Ma}',  and  June  of  each  year,  and  in  moderately  wet  springs  this  is 
sufficient  for  the  needs  of  the  crops  until  about  July  1.  In  other  3'ears, 
when  the  spring  crops  are  seeded  earl}^  or  when  the  weather  is  warm 
and  dr}^  water  is  applied  in  June  and  occasionally  in  May  to  meadows. 

The  grade  of  Middle  Creek,  particularly  at  the  upper  end,  is  excess- 
ive. In  a  total  length  of  18,000  feet  the  fall  is  170  feet,  or  on  an 
average  of  nearl}'  50  feet  per  mile.  Owing  to  the  high  velocity',  the 
channel  is  washed  clean  of  all  earth  and  fine  sand,  and  onl}^  coarse 
gravel  and  cobbles  remain.  The  loss  b}^  seepage  is  thus  largv  in  pro- 
portion to  the  volume  carried  (see  p.  95).  Notwithstanding  this  heav}^ 
loss,  the  dut}'  of  water  as  measured  during  the  past  five  years  has  been 
reasonably  high.  The  rating  flume  at  which  water  measurements 
have  been  made  is  located  about  200  feet  below  the  intake,  so  that  all 
losses  in  transmission  are  included.  This  record  is  valuable  in  that 
it  extended  through  a  period  of  five  consecutive  years,  which  included 
seasons  of  scanty  as  well  as  seasons  of  abundant  rainfall.  Compared 
w  ith  average  amounts  used  in  other  parts  of  Gallatin  Valley  and  other 
parts  of  the  State,  this  duty  is  high,  being  at  the  rate  of  1  miner's  inch 
for  nearly  3  acres  of  land.  At  the  same  time  the  yield  and  value  of 
the  crops  under  Middle  Creek  canal  have  not  appeared  to  suffer  in  the 
least  on  account  of  the  small  quantit}^  of  water  used,  since  for  the 
period  under  consideration  they  have  been  fully  equal  to  those  of 
other  sections  of  Gallatin  Valley  and  superior  to  those  of  man}^  other 
parts  of  the  State. 

Barley  and  hay  are  the  principal  crops  under  this  canal.  Some  ten 
or  fifteen  years  ago  little  but  grain  was  raised,  and  in  order  to  increase 
the  diminishing  yields  recourse  was  had  to  summer  fallowing.  A 
field  which  produced  barley,  wheat,  or  oats  for  one  or  two  years  was 
summer  fallowed  for  one  season  and  then  replanted  to  grain.  Largely 
through  the  efi'orts  of  the  Montana  Experiment  Station  this  wasteful 
method  of  irrigated  farming  was  changed  to  one  of  scientific  rotation. 
It  was  demonstrated  repeatedly  that  better  crops  were  obtained  after 
red  clover  than  after  summer  fallowing,  and  in  consequence  much  of 
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the  land  which  remained  idle  ever}'  alternate  year  is  now  producing 
red  clover  or  alfalfa.  It  was  likewise  shown  b}^  the  same  agency  that 
the  climate  and  soil  of  Gallatin  Valley  were  peculiarly  adapted  to  the 
growth  of  brewing  barley,  which  accounts  for  the  large  acreage  in  this 
crop. 

Acreage  of  irrigated  crops  under  Middle  Creek  canal  for  1899. 

Acres. 

Barley  1'438 

Oats 597 

Wheat 118 

Timothy  and  clover 1,  -105 

Clover  and  alfalfa 1-i" 

Other  crops 1'^^ 

Total 3,853 

The  areas  watered  were:  1899,  3,853  acres;  1900,  3,853  acres;  1901, 
3,168  acres;  1902,  4,828  acres;  1903,  4,828  acres. 

Duty  of  water  under  Middle  Creek  canal  f>r  the  years  1899,  1900,  1901,  1902,  and  1903.a 


1899. 

1900. 

1901.            1            1902. 

1903. 

Month. 

Dis- 
charge. 

Depth. 

Dis- 
charge. 

Depth. 

Dis- 
charge. 

Depth. 

Dis- 
charge. 

Depth. 

Dis- 
charge. 

Depth. 

Acre-ft. 

Feet. 

Acre-Jt. 

Feet. 

Acre-Jt. 

Feet. 

Acre-ft. 

263 

3,094 

1,363 

857 

Feet. 

0.05 

.64 

.28 

.18 

Acre-ft. 

Feet. 

1,539 

4,610 

903 

1,022 

0.40 

1.20 

.23 

.27 

3,917 

1,912 

1,075 

420 

1.01 
.50 

.28 
.11 

2,222 

2,973 

1,541 

718 

0.70 
.93 
.48 
.22 

2,898          0.60 

July .. 

1,515 
1,523 
1,201 

.31 
.32 

.25 

Total ■ 

8,074 

2.10 

7,324 

1.90 

7,454 

2.33 

5,577 

1.15 

7,137 

1.48 

nSee  diagram,  fig.  11. 


OTilER   CANAL.S    FROM    MIDDLE   CREEK. 

Besides  the  Middle  Creek  canal  there  are  12  smaller  ditches,  which 
tap  the  same  source.  These  13  ditches  divert  the  entire  flow  of 
Middle  Creek  after  the  spring  flood  has  su))sided.  The  maximum  flow 
occurs  from  March  10  to  June  20  of  each  year.  When  the  highest 
water  occurs  in  the  second  week  of  June  the  daily  decrease  in  the  stream 
is  so  great  that  all  the  flow  is  utilized  before  July  1,  but  when  it  occurs 
as  late  as  the  third  week  in  June  there  may  be  an  excess  of  water 
which  is  discharged  into  the  East  Gallatin  and  from  thence  into  the 
Missouri  River  during  the  flrst  week  in  July.  As  a  rule,  however, 
there  is  no  surplus  after  July  1. 

The  following  flgures  on  the  summer  flow  of  Middle  Creek  have 
been  computed  chiefly  from  measurements  made  by  the  United  States 
Geological  Survey  at  the  mouth  of  Middle  Creek  Canyon  and  a])Out  1 
mile  above  the  highest  ditch  which  diverts  water  for  irrigation. 


75 


MoiiUdij  <li»ch(trijf  in  mre-ftrf  of  Mitldlc  <  'reek  far  the  i/ears  tidmed. 


Month. 

1898. 

1S99. 

1900. 

1902. 

1\I,iy                                                                                                                            

IG.filO 
25,521 
10,586 
3,989 
3,178 
2,255 

8,150 
29, 9H2 
20, 559 
6,383 
3,414 
2,987 

6,150 

5,750 
5,600 
3,460 
2,870 
1,240 

13,250 

Inly                                                                               

7,115 

3, 662 

2,970 

304 

Total           

62,139 

71,475 

18,820 

3S,  451 

Diirincr  the  summer  of  1902  the  acreage  of  crops  irrigated  under 
Middle  Creek  was  ascertained  by  a  phine-tal)le  survey.  For  conven- 
ience and  to  lessen  the  expense  the  crops  were  oroupcMl.  Thus  all  the 
cereals,  such  as  barley,  wheat,  and  oats,  were  included  under  the  gen- 
eral term  of  grain  crops;  alfalfa,  clover,  timothy,  and  forage  crops 
generally  were   grouped    under   hay   crops;  irrigated   pasture    lands 
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Fig.  11.— Daily  discharge  of  Middle  Creek  canal,  and  depth  of  water  received  by  land,  1903. 

formed  a  third  group;  vegetables,  root  crops,  and  orchards  were 
included  under  garden  crops,  and  all  summer-fallowed  land  was  kept 
separate  from  cropped  areas. 

Acreage  of  crops  irrigated  by  IS  ditches  diverting  water  from  Middle  Creek  in  1902. 

Acres. 

Grain 2,944   . 

Hay : 5,284 

Pasture 678 

Garden 62 

Total : 8,986 

Area  in  summer  fallow l,  366 

Total  cultivated  area 10,  334 
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In  (•()iii))utin<4-  the  duty  of  water  under  Middle  Creek  for  the  season 
of  1*J<'2  the  amounts  used  in  July,  Auj^ust,  and  Septeniher  were  accu- 
rately determined,  since  the  entire  flow  of  the  stream  ^vas  diverted 
during"  these  three  months.  In  June,  however,  there  was  a  surplus 
which  was  not  measured,  and  for  that  month  the  duty  is  estimated  as 
follows:  The  total  discharge  for  June  was  13,250  acre-feet  and  for 
Jul}'  7,115  acre-feet.  As  a  rule,  more  water  is  used  on  the  Middle 
Creek  farms  in  July  than  in  June,  but  in  arriving  at  the  estimate  the 
utilized  flow  during  June  was  made  equal  to  that  during  Jul}.  The 
dutv  of  water  for  the  season,  as  expressed  in  the  following  table,  thus 
becomes  2.33  feet  in  depth  over  the  surface  of  S,[^6S  acres,  which  cor- 
responds to  the  continuous  flow  of  1  culjic  foot  per  second  for  10-1 
acres,  or  of  1  miner's  inch  for  2.1  acies. 

IhUj^  of  ivater  under  Middle  Cree\  for  tJie  year  1902,  June  to  September,  inclusive. 

Area  irrigated acres. .  8,  968 

Water  used acre- feet. .  20,  862 

Depth feet. .  2.  83 

Acres  per  cul  )it'  foot  per  sei'ond 104 

Acres  per  miner's  inch 2.  60 

WKST    GALLATIN    IKRIOATIOX    COMPANY'S    CANAL. 

This  canal,  which  is  one  of  the  largest  in  Gallatin  County,  gets  its 
supply  from  the  West  Gallatin  River.  The  intake  is  located  at  the 
mouth  of  the  canyon,  and  from  this  point  the  canal  winds  around  the 
river  blufl's  in  a  northwesterly  direction  for  about  -lo  miles.  The  for- 
mation varies  from  a  loose  vegetable  loam  on  top  to  sand,  gravel,  and 
bowlders  beneath,  overlying  a  soft  sand  rock.  The  softer  portions  of 
this  sand  rock  are  readih'  disintegrated  b}"  seepage  water  from  the 
canal,  and  whenever  the  top  of  this  stratum  coincides  with  the  bottom 
of  the  excavated  canal,  it  is  difficult  to  prevent  water  from  percolat- 
ing between  the  subsoil  and  this  rock  stratum.  These  unfavorable 
conditions  have  caused  a  number  of  bad  breaks  in  the  upper  portion 
of  the  canal.  The  losses  due  to  seepage  on  the  main  canal,  described 
elsewhere  (see  p.  93),  form  about  one-third  of  the  total  volume 
admitted  at  the  intake.  Small  additional  losses  occur  along  the  lines 
of  the  various  laterals.  Then,  too,  much  of  the  land  under  this  canal 
is  undulating,  with  steep  slopes  cut  up  by  ravines,  and  in  attempting 
to  spread  water  over  the  surface  more  or  less  runs  ofl'  and  serves  no 
useful  purpose.  These  physical  conditions,  coupled  with  a  somewhat 
porous  soil  and  crude  methods  of  irrigation,  account  for  the  large 
(|uantity  of  water  which  was  applied  to  land  under  this  canal  in  1902. 
The  area  irrigated  was  2,343  acres. 
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Dutjf  of  voter  under  West  Gnllut'm  Jrriijution  Comjmtiif's  canal  Jor  li/Oi. 


Montli. 


Miiy 

June 

July 

August 

Total 


Discharge. 


Acre-feet. 

569 

3,613 

5,555 

2,729 


12,466 


Depth. 


Feet. 
0.24 
1.54 
2.37 
1.17 


5.32 


KITGHEN    OK    CAMERON     CANAL. 

This  ciiiiiil  is  one  out  of  fifty-four  which  (lix'crt  wjitcr  from  the  West 
Gallatin  River.  It  is  owned  and  controlh'd  l)y  a  small  community  of 
farmers,  whose  farms  are  located  in  the  upper  portion  of  the  central 
belt  of  Gallatin  Valley.  Of  the  canals  which  take  water  from  the  left 
or  west  bank  of  the  river  it  ranks  next  in  capacity  to  the  West  Galla- 
tin Irrioation  Gompan3''s  canal.  It  is  nearly  11  miles  lono-,  has  a  bot- 
tom width  of  11  to  12  feet,  and  a  depth  of  2  to.  3  feet  near  the  head 
and  is  capa)>le  of  carrying  some  80  cubic  feet  of  water  per  second. 
The  losses  due  to  seepage  are  small.  At  the  same  time,  the  dut}-  of 
water  is  low.  This  is  largely  due  to  the  fact  that  this  ditch  possesses 
one  of  the  oldest  rights  on  the  river,  and  has  recently  been  enlarged 
to  carry  an  abundant  supply  for  the  comparatively  small  area  of  land 
which  it  irrigates,  much  more  in  fact  than  the  crops  require. 

The  crops  irrigated  in  1902  are  shown  in  the  following  table: 

Anrat/e  of  irrlydted  crop.'!  under  the  Kughen  catial  for  JHO;:^. 

Acres. 

Barley 899 

Oats 423 

Flax  '. 122 

Timothy 80 

Pasture 25 

Wheat 12 

Clover 3 

Total 1,  564 

During  the  same  year  1,379  acres,  or  nearly  one-half  the  total 
cultivated  area  was  summer  fallowed.  If  the  excess  water  which  was 
wasted  in  irrigating  1,564  acres  had  been  applied  to  the  1,379  acres  of 
fallow  land,  the  additional  yield  in  1902  from  the  thirteen  farms  under 
this  canal  would  have,  in  all  probability,  had  a  gross  value  of  $27,000. 
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The  discluirgc  of  the  ditch  and  the  depth  to  which  it  would  cover 
the  land  are  shown  in  the  following  table: 

Duty  of  water  under  the  Kughen  canal  in  1902  and  1903. 


Month. 


June 

July 

August 

September . 

Total. 


1902. 


Discharge.     Depth 


Acre-feet. 
2,643 
3, 60i 
1,079 


Feet. 
1.69 
2.30 
.69 


7,326 


1903. 


Discharge.    Depth." 


Acre-feet. 
1,985 
3,862 
1.712 
1,488 


9,047 


Feel. 

1.27 

2.47 

1.09 

.95 


5.78 


a  The  area  irrigated  in  1903  is  assumed  to  be  the  same  as  in  1902. 

Figure  12  shows  the  flow  of  this  canal  in  1903  and  likewise  the 
amounts  of  water  applied  to  the  land  during  each  month. 


Fig.  12. — Daily  discharKC  of  Kughen  canal,  and  depth  of  water  received  by  land,  1903. 
CANALS   OF    KAVALLI    COLTNTV. 

The  land  of  Ravalli  County,  Avhich  contains  in  round  numbers 
1,850,000  acres,  may  be  divided  into  three  classes.  The  western  and 
to  a  considerable  extent  the  southern  part  of  the  county  is  well  tim- 
bered and  mountainous.  Through  the  central  portion  flows  the  Bit- 
ter Root  River,  on  either  side  of  which  are  to  be  found  large  tracts  of 
arable  and  irrigable  land,  and  in  the  east  the  land  is  undulating  and 
hilly  and  chiefly  devoted  to  grazing.  On  the  west  of  the  Bitter  Root 
River,  which  flows  north  to  meet  the  Missoula,  the  dense  groves  of 
pines,  firs,  and  tamaracks  extend  from  the  borders  of  the  valley  and 
in  many  places  from  the  river  bank  to  the  summit  of  the  Bitter  Root 
Range,  from  10  to  15  miles  distant.  On  this  steep  mountain  slope, 
which  rises  at  times  5,000  feet  in  5  miles,  the  green  of  the  pines 
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makes  a  vivid  contmst  with  the  .snow-capped  peaks  of  the  rai.ge, 
which  rise  to  heig-ht.s  of  l>,Ot»0  to  10,000  feet.  At  the  foot  of  this  for- 
i*st  slope  is  a  typical  mountain  stream,  the  water  of  which,  except  in 
Hood  time,  is  unusually  clear.  Throui^hout  the  lonj^-  valley  diversified 
f:ii-mini>-  is  practiced.  All  kinds  of  cereals  do  well.  Red  clover  and 
lluiothy  seem  to  be  preferred  in  places  to  alfalfa.  The  soil  is  pecu 
liarly  well  adapted  to  vegetables,  and  both  soil  and  climate  are  admi- 
rably suited  to  fruit  raisin^'.  The  apple,  plum,  cherry,  and  in  fact  all 
the  hardier  varieties  of  deciduous  fruit  trees  appear  to  have  found  in 
the  Bitter  Root  Valley  ideal  conditions  for  their  o-rowth.  Sheltered 
from  the  west  winds  by  the  Bitter  Root  Mountains  and  from  the  east 
winds  by  the  main  range  of  the  Rockies,  the  valle}^  possesses  a  much 
more  moderate  climate  than  many  fruit-producing  regions  which  lie 
far  to  the  south  of  Montana.  The  altitude  is  low  compared  with 
uuich  of  the  irrigated  portion  of  the  West,  being  about  3,200  feet 
above  sea  level  at  the  lower  end  and  rising  to  3,800  feet  at  the  upper 
end.  The  granite  soil  is  light  and  porous,  with  a  large  percentage  of 
sand  and  gravel.  In  the  lower  valleys  the  soil  is  frequently  a  rich  vege- 
table loam,  and  to  the  east  of  the  river  there  are  large  tracts  of  heavier 
soils  containing  more  or  less  cUn'.  The  land  to  the  west  of  the  river 
is  abundantly  supplied  with  water.  Numerous  creeks,  which  are  fed 
by  the  heavy  snowfall  of  the  Bitter  Root  Range  and  forest  reserve, 
are  casil}^  diverted  by  short  ditches.  As  may  be  expected,  the  duty 
of  water  throughout  this  part  of  the  valley  is  low.  The  soil  is  porous 
and  underlaid  by  a  mass  of  rock  debris  from  the  mountains,  so  that 
any  excess  of  water  which  may  be  applied  soon  returns  to  the  main 
channel  of  the  stream  without  producing,  it  is  thought,  any  injurious 
effects  upon  the  soil. 

East  of  the  river  conditions  are  different.  The  mountains  to  the 
east  ))eing  low,  the  precipitation,  particularly  in  the  form  of  snow,  is 
light,  and  in  consequence  there  are  few  creeks  in  this  part  of  the  basin. 
Yet  on  this  side  the  larger  tracts  of  fertile  lands  are  located,  and  for 
their  irrigation  water  has  been  conveyed  from  the  Bitter  Root  River 
in  canals  of  considerable  size.  The  most  of  these  canals  were  begun 
hy  small  communities  of  farmers  in  the  eighties,  and  the  majority  are 
still  maintained  and  operated  by  the  landowners  and  waterusers  under 
them.  Other  canals  that  were  begun  during  the  early  development 
of  this  part  of  the  State  have  passed  into  the  hands  of  capitalists. 

In  1900  advantage  was  taken  of  this  large  tract  of  irrigated  land  and 
its  excellent  system  of  irrigation  canals  to  gain  more  knowledge  con- 
cerning the  use  of  water  in  irrigation  and  the  seepage  losses  from 
canals.  The  investigations  then  begun  have  continued  since,  and  dur- 
ing the  entire  period  the  Office  of  Experiment  Stations  and  the  Mon- 
tana Experiment  Station  have  been  greatlj^  assisted  by  the  officers  of 
the  Bitter  Root  stock  farm.  The  irrigation  system  was  intended  to 
33281— No.  172—06 6 
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cover  more  land  than  has  since  l)een  irricrated,and  the  water  .suppl\'  is 
ample,  so  tiuit  the  eeonomical  use  of  water  has  never  been  a  necessity. 
Another  cause  for  low  duty  is  the  large  area  of  new  land  which  has 
been  recently  ))rou<;ht  under  irrigation,  requiring  an  additional  amount 
of  water.  And,  finally,  much  of  the  land  is  porous,  gravelly  soil  on 
elevated  benches,  with  more  or  less  ravines  and  steep  slopes.  The 
results  o])tained  under  such  conditions  should  represent  the  maxinumi 
use  ill  Montana. 

REPUBLICAN    CANAL. 

This  canal  was  begun  by  farmers  in  the  vicinity  of  what  is  now  the 
city  of  Hamilton,  the  county  seat  of  Ravalli  County.  In  1889  the 
stockholders  changed  the  point  of  diversion  and  the  source  of  supply 
on  Skalkaho  Creek  to  the  Bitter  Root  River  near  the  junction  of  the 
tributary  known  as  Sleeping  Child. 

The  area  of  land  irrigated  was  determined  by  actual  survey.  The 
areas  irrigated  were,  in  1901,  4,105  acres;  in  1902,  4,850  acres;  and  in 
1903,4,850  acres.  The  manner  in  which  this  area  was  utilized  in  1903 
to  raise  the  standard  crops  is  shown  in  the  following  table: 

Acreage  uf  crops  irrigated  under  RepnUican  canal  in  1903.  « 

Acres, 

Wheat 201 

Oats 210^ 

Pasture 681 

Meadow 758 

Peas 6 

Koots  and  vegetables 20 

Orchards 61 


Total 1,937 

In  the  following  table  are  given  the  volumes  discharged  by  the  canal 
in  acre-feet  for  each  month  of  the  irrigation  season  for  the  years  1901, 
1902,  and  1903,  with  the  depths  to  which  this  would  cover  the  total 
irrigated  area: 

Duly  of  water  under  Repuhliran  canal  for  the  yearn  1901,  1902,  and  1903. 


1901.                                1902. 

1903. 

Discharge. 

Depth. 

Discharge. 

Depth. 

Discharge. 

Depth. 

Acre-feet. 
1,608 
3,115 
2,116 
3,656 
3,263 

Feet. 
0.39 
.76 
.52 
.89 
.79 

Acre-feet. 

Feel. 

Acre-feet. 

Feel. 

3,442 
4,372 
3,996 
5,826 
4,251 

0.71 
.90 
.82 

1.20 

.88 

3,043 
3, 852 
2, 810 
2,602 
1,940 

0.63 

.80 

July                              

.58 

.54 

.40 

Total          

13, 758 

3.35 

21, 886 

4.51 

14,247 

2.95 

«  Exclusive  of  Patterson  laterals  and  outside  water  users. 
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Kit^'urc  13  shows  the  duily  How  of  the  Republican  ciuml  in  acre-feet 
dui'ino-  the  season  of  1908,  and  also  the  depth  of  water  received  by  the 
land  each  month. 

SKAI.KAIIO    CANAL. 

This  canal  was  built  for  the  purpose  of  irrigating  about  2,000  acres 
of  land  located  above  the  Wjird  canal.  It  is  7  miles  long-,  and  over 
one-third  of  this  distance  the  water  is  carried  in  either  a  wooden  tlume 
or  redwood-stave  siphon.  The  siphon  is  36  inches  in  diameter  and  the 
flume  has  a  sectional  area  of  12.5  square  feet.  On  a  grade  of  0.1  foot 
to  the  hundred  feet  the  mean  velocity  is  about  5  feet  per  second,  thus 
producing  a  maxinuun  discharge  of  over  60  cubic  feet  per  second. 
Sixteen  hundred  acres  were  irrigated  in  1901,  and  1,975  acres  in  1902 


Fig.  13. — Daily  discharge  of  Republican  canal,  1903,  and  depth  of  water  received  by  land. 

and  1903.     The  monthly  discharge  and  deptlis  to  which  this  would 
cover  the  land  is  given  below: 

Duty  of  water  under  Skalkaho  canal  for  1901,  1902,  and  190S. 


Month. 


April 

May 

June 

July 

August 

September . 

Total. 


1901. 


Discharge.     Depth 


Acre-feet. 
506 
1, 775 
1,477 
2,290 
1,447 


7,495 


Feet. 
0.32 
1.11 

.92 
1.43 

.90 


1902. 


Discharge.     Depth 


Acre-feet. 
469 
2,097 
3,336 
3,335 
2,582 
1,618 


13, 437 


Feet. 
0.24 
1.06 
1.69 
1.69 
1.31 


Discharge.     Depth 


Acre-feet. 
490 
1,936 
3,040 
3,308 
2, 314 
1,542 


12, 630 


Feet. 
0.25 

.98 
1.54 
1.67 
1.12 

.98 


6.34 


GIRD   CREEK   DITCHES. 


The  waters  of  Gird  Creek,  which  flow  from  the  mountains  on  the 
east  side  of  the  Bitter  Root  Valley,  are  diverted  on  the  lands  of  the 
Bitter  Root  stock  farm  })v  three  canals.     One  diverts  water  to  the  south 
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uiid  the  water  i«  inixccl  witli  that  lioiu  the  Skalkaho  eanal;  the  otlier 
two  carry  water  to  the  bench  north  of  (iird  Creek,  and  are  known 
respectively  as  the  Ohl  Oird  canal  nortii  and  the  New  Gird  Creek 
canal  north.  The  monthly  discharge  of  the  Gird  Creek  canals  is  as 
follows : 

Monthly  discharrje  of  Gird  Creek  canals  for  1901,  1902,  and  1903. 


Month. 

1901. 

1902. 

1903. 

Acre-feet. 

Acre-feet. 
291 
1,998 
3, 653 
2, 833 
3,293 
1,492 

Acre-feel. 
240 

M  a  V                                 

2, 163 

4,592 

July                                                              

3, 756 

3,240 

1,597 

Xotal                                      

1, 759 

13,560 

15,583 

Considering  the  Gird  Creek  ditches  and  the  Skalkaho  canal  together 
gives  the  following  statement  of  duty  for  1903: 

Dutii  of  water  under  Gird  Creek  ditches  and  Shdkaho  ditcli  fur  1903. 

Area  irrigated acres. .     3, 320 

Water  used acre-feet. .  28,  218 

Depth  over  surface feet. .       8.  50 

WARD    CANAL. 

The  Ward  canal  diverts  water  from  Skalkaho  Creek,  a  tributary  of 
the  Bitter  Root.  It  is  the  third  in  elevation  of  the  five  canals  oper- 
ated by  the  Ravalli  Land  and  Irrigation  Conipany.  It  is  7  miles  long, 
has  a  capacity  of  about  70  cubic  feet  per  second,  and  waters  3,985  acres. 
The  areas  devoted  to  the  various  crops  in  1903,  so  far  as  could  be 
learned,  were  as  follows: 

Acreage  of  crops  irrigated  under  Ward  canal  in  1903. 

Acres. 

Meadow 849 

Oats 573.3 

Wheat 102 

Roots  and  vegetables 14.  8 

Orchards 33 

Pasture 383.6 
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The  inonthl}'  discharges  and  the  depths  on  the  land  are  given  in  the 
following  table: 

Discharge  of  the  Ward  canal  for  1901,  1902,  and  1903. 


Month. 


April 

May 

Juiie 

July 

August 

September . 

Totel. 


1901. 


Discharge.     Depth 


Acre-feet. 

591 

3,009 

2, 529 

2,059 

438 


Feet. 
O.IG 
.84 
.71 
.57 
.12 


2.40 


1902. 


Discharge.     Depth, 


Acre-feet. 

230 

2,318 

3, 752 

2, 566 

807 

263 


9,926 


Feet. 
0.06 
.58 
.94 
.65 
.20 
.06 


2.49 


1903. 


Discharge.     Depth 


Acre-feet. 


1,852 

4,424 

2,771 

844 

345 


10, 236 


Feet. 


0.46 

1.11 

.70 

.21 

.09 


2.57 


Figure  14  shows  the  u.se  of  water  under  the  Ward  canal  in  1903. 


i/z-r/^d/'/d/j 
Fig.  14.— Daily  discharge  of  Ward  canal,  1903,  and  depth  of  water  received  by  land. 

HEDGE   CANAL. 

The  Hedge  canal  diverts  water  from  the  Bitter  Root  River  about 
35  miles  above  the  Republican  canal.  The  original  ditch  of  this  name 
was  built  l)y  Mr.  Hedge  for  the  purpose  of  diverting  water  from 
Skalkaho  Creek,  but  Mr.  Daly,  after  purchasing  the  rights  of  Mr. 
Hedge,  extended  the  canal  up  the  valley  bj-  means  of  flumes  to  tap  the 
Bitter  Root.  There  are  about  5  miles  of  flumes  on  this  canal,  and 
two  ravines  are  crossed  by  means,  of  redwood-stave  pipe  laid  in  the 
form  of  an  inverted  siphon.  This  canal  is  24  miles  long,  has  a  capacity 
of  over  200  acre-feet  ])er  day,  and  waters  over  .5,000  acres.  The  areas 
irrigated  in  1901,  1902,  and  1903  were  5,260  acres,  5,420  acres,  and 
5,420  acres,  respectively. 
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The  results  of  surveys  made  in  1903  to  determine  the  areas  under 
this  canal  which  were  devoted  to  particular  crops  are  included  in  the 
table  i^'ivoM  l)ol()w. 

Acreage  of  crops  irrigated  under  Hedge  canal  in  1903. 

Acres. 

Meadow 1, 267 

Oats 549 

Wheat 83 

Roots  and  vegetables 9. 6 

Orchards 58. 5 

Pasture 463 


Total 2,  430.  1 

The  monthl}^  discharge  of  the  canal  and  the  depths  to  which  it  would 
cover  the  land  served  are  given  in  the  following  table: 

Didy  of  vater  under  Hedge  canal  for  1901,  1902,  and  1903. 


Month. 


April 

May 

June 

July 

August 

September  . 

Total. 


1901. 


Discharge.     Depth 


Acre-fed. 
2,194 
4,431 
3, 302 
.">,  fuZ 
5, 382 


Feci. 

0.42 

.84 

.03 

1.06 

1.02 


1902. 


Discharge.     Depth 


Acre-feet. 
1, 722 
5,439 
6,243 
.5,  955 
6,277 
5, 626 


31, 262 


Feet. 
0.32 
1.00 
1.15 
1.10 
1.10 
1.04 


5.77 


Discharge.     Depth 


Acre-feet. 


Feet. 


2, 514 
0, 249 
4,120 
4,744 
5,183 


22, 810 


0.46 

1.15 

.76 


4.21 


Fig.  15.— Daily  discharge  of  Hedge  canal,  1903,  and  depth  of  water  rc<'eive<l  by  land. 

Figure  15  illustrates  the  use  of  water  under  the 'Hedge  canal  in 
1903. 

Until  the  year  1903  all  the  exporinu>nts  on  the  duty  of  water  in  the 
Bitter  Root  Valley  were  conducted  on  the  Bitter  Root  stock  farm.     This 
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tiai-t  oct'upies  tlie  middle  portion  of  the  valley.  In  order  to  ol)t<iin  a 
fair  test  for  tiie  entire  valle}'  three  other  tracts  of  land  were  selected 
in  other  sections  of  the  valley. 

IIAKLAN    DITCH. 

The  ITarlan  ditch  diverts  Avater  from  the  Bitter  Root  River  near  the 
C'omo  bridge  and  carries  water  to  the  farm  of  Mr.  W.  U.  Harlan. 
This  farm  consists  of  a  gravel  and  sand  wash  from  a  canyon  entering 
the  valley  from  the  east.  The  area  irrigated  was  S3  acres.  The  water 
was  measured  near  the  upper  end  and  a  small  loss  was  sustained  in 
transmission  and  25  per  cent  was  wasted  at  the  lower  side  of  the  farm. 
The  discharges  given  below  are  25  per  cent  less  than  those  shown  by 
the  measurements: 

Duty  of  \rater  under  ]V.  li.  Harkni's  ditch  for  tJie  aecison  of  1903. 


Month. 

Discharge. 

Depth. 

Mii  V            .          

Acre-feet. 
170 
232 
162 
92 

Feet. 
2.05 

2.  SO 

July                                       

1.95 

1.11 

Total  

656 

7.91 

B.\.SS    RROTHEKS      DITCH. 


Bass  Brother.s'  ditch  diverts  water  from  a  small  stream  of  the  same 
name  which  is  a  tributary  of  the  Bitter  Root  River.  This  ditch  irri- 
gates about  400  acres  of  very  fertile  land  on  the  west  side  of  the  Bittei- 
Root  River  al)out  5  miles  northwest  from  Stevensville.  The  soil  of 
this  farm  i.s  a  compound  of  decomposed  granite  and  vegetation,  with 
some  sand  and  gravel.  It  is  about  2  feet  deep  and  slopes  quite  rapidl}^ 
toward  the  middle  of  the  valley. 

On  INIay  2G,  1903,  a  rating  flume  was  placed  in  the  ditch  as  it  enters 
the  field.  The  record  of  gauge  height  was  kept  by  an  automatic  regis- 
ter. There  were  no  seepage  losses  of  noticeable  quantity.  The 
monthly  discharge  and  the  depth  of  irrigation  are  given  in  the  follow- 
ing table: 

Duty  of  ivater  under  Bass  Brothers'  ditch,  for  the  season  of  1903. 


Month. 

Discharge. 

Depth. 

Acre-feet. 
67.76 
254. 63 
156. 70 
118.61 

Feet. 
0.169 

.June   

.636 

July 

.392 

.  296 

Total ...  

597.70 

1.490 
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The  areas  in  the  various  crops  were  as  follows: 

Acreage  of  cropK  irrvjated  under  Bass  Brothers''  ditch  for  tlie  seaso)i  of  1D03. 

Acres. 

Timothy  and  clover 175 

Orchard 85 

Wheat 30 

Oats 10 

Peas  and  garden  , 10 

Pasture 90 

Total 400 

Figure  10  illustrates  the  use  of  water  under  Bass  Brothers'  ditch  in 
1903. 


/<? 


Fig.  16. — Daily  discharge  of  Bass  Brothers  ditch,  I'JUo,  and  depth  of  water  received  by  hmd. 


ALLEN,    nUGnES,    ET   AL.    DITCH. 

This  ditch  takes  its  waters  from  Lolo  Creek  near  the  mouth  of  the 
Bitter  Root  Valley,  and  on  the  west  side  of  the  I'iver.  The  land  cov- 
ered is  a  delta  or  wash  from  the  Lolo  Canyon,  and  is  composed  of  a 
gravel  and  sand}^  loam  underlaid  by  a  deep  bed  of  gravel.  This  drinks 
up  the  water  rapidl}',  and  the  ground  is  solid  and  firm  in  a  very  short 
time  after  the  irrigation.  The  climate  and  soil  in  this  locality  are  par- 
ticularly well  adapted  to  fruit  growing,  and  all  the  varieties  of  apples, 
pears,  plums,  and  berries,  with  some  very  tine  peaches,  grow  W(dl. 
On  Ma\' 28, 1903,  a  rating  flume  with  automatic  register  was  placed  in 
the  ditch  at  the  upper  edge  of  the  field  and  there  was  no  loss  b}'  seep- 
age.    The  area  watered  was  21:7. ♦>  acres. 
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The  inoiitlily  dischart^o  and  the  doptb  are  j^iven  in  tho  following 
tiible  (lio-.  17): 

Dntij  i>f  iralcr  under  allien,  Jlwjlien,  el  «/.  ditch  for  seaxan  of  lUO.i. 


Month. 

Discharge. 

Depth. 

May 

Acre-feet. 
20. 62 
611.60 
344. 92 
613. 68 

Feet. 
0.08 

June 

2.46 

July 

1.39 

August 

2.47 

Total 

1,590.82 

6.40 

/^Ar 


s  /i>  /s  £0  ^s 


k/C/Af^ 


s  /D  //  eo  es      s  ^0  /f  ^  ^s 


JULY 


AUGUST 


s  'o  >s  ac  ss 


i.Il 


p  r  1 


PI 


-w^ 


^^  Irrigation 
Fic.  17.— Daily  riischargo  of  Allon,  Hughes,  ct  al.  ditoli,  1903,  and  deptli  dl"  water  received  by  land. 

The  following-  tal)lc  shows  the  acreage  of  different  crops: 

Acrrmje  of  crops  irricfated  under  Allen,  IltiijJies,  el  al.  dilc]i  in  the  season,  of  1903. 

Acres. 

Orchard 91.  6 

Clover 76. 5 

Timothy 51 

Oats 20 

Garden 5 

Potatoes 1.5 

Corn 1 

Beets 1 


Total 247.6 


88 


All  measurements  of  depth  of  water  to  whk;h  the  water  diverted  by 
canals  would  cover  the  land  irrioated  by  them,  disregarding  losses  in 
transit  are  brought  together  in  the  following  table: 

Sionrnarn  of  the  duty  ofivalrr  vieasurements  in  Montana. 


County. 


Canal. 


Depth. 


Gallatin 
Do... 
Do.. 
Do.. 
Do.. 


Do 

Do 

Yellowstone. 


Ravalli . 
Do.. 


Do. 
Do. 


Do. 
Do. 
Do. 


West  Gallatin  high  line  . 
Kughen  or  Cameron  . . . . 

do 

Weaver  &  Stone 

Middle  Creek  canal 


Middle  Creek  (all  canals) . . . 
West  Gallatin  Irrigation  Co  . 
Big  ditch 


Republican. 
Skalkaho. .. 


Gird  Creek  and  Skalkaho  . 
Ward 


Hedge . 


Harlan 

Bas.s  Brothers 

Allen,  Hughes,  etal. 


1902 
1902 
1903 
1902 
1899 
1900 
1901 
1902 
1903 
1902. 
1902 
1901 
1902 
1903 
1901 
1902 
1903 
1901 
190-:> 
1903 
1903 
1901 
1902 
1903 
1901 
1902 
1903 
1903 
1903 
1903 


Average . 


Feet. 
5.32 
4.68 
5.78 
6.56 
2.10 
1.90 
2.33 
1.15 
1.48 
2.60 
5.32 
2.56 
3.68 
4.12 
3.35 
4.51 
2.95 
4. 68 
6.81 
6.34 
8.50 
2.40 
2.49 
2.57 
3.97 
5.77 
4.21 
7.91 
1.49 
6.40 


4.10 


DUTY  OF  WATER  IN  COURT  DECREES  IN  MONTANA. 

Since  the  rights  to  the  use  of  water  can  l)e  determined  onl}"  b}'  the 
courts  as  the  result  of  litigation,  and  since  water  is  the  chief  factor  in 
the  agricultural  development  of  the  State,  it  may  add  to  the  value  of 
this  report  to  review  some  of  the  decisions  of  these  tribunals  in  which 
parties  have  been  granted  rights  to  the  use  of  fixed  volumes  of  water 
from  the  public  streams.  Only  a  small  percentage  of  the  total  num- 
ber of  people  who  use  water  have  had  their  rights  thus  defined,  but  in 
every  county  where  irrigation  has  l)een  practiced  for  some  time  con- 
troversies over  water  have  ai'isen  and  the  majority  of  these  contro- 
versies have  culminated  in  court  decisions  which  arc  on  file  in  the 
recording  offices  of  the  respective  counties.  Some  of  these  decisions 
are  so  indefinite  as  to  possess  little,  if  ain^,  value  in  a  discussion  of  this 
character.  One  party,  for  example,  may  ])e  decreed  a  certain  number 
of  miner's  inches  of  water  from  a  i)articulai'  stream  without  reference 
to  the  extent  or  location  of  the  land  which  such  wafer  is  intended  to 
irrigate.  To  another  party  may  l)e  decn^ed  a  certain  fraction  of  all 
the  flow  of  a  creek  wifii  or  without  reference  to  the  area  which  such 
fractional  })art  may  irrigate.     It  is  only  where  a  definite  num])er  of 
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miner's  iiiclu's  h:ive  been  decreed  to  :i  stated  iminber  of  acres  that  use 
lias  l)eeii  made  of  the  decisions  in  compiling-  the  following;-  tables: 

Duty  of  water  in  court  decisioiis  in  Montuna. 


Name  of  stream. 


Carlxin  County: 

SiiKf  ('reck 

CoU'Cn-ek 

Ki'd  L(m1.i,'i'  Creek.. 
Kocky  Fork  Creek. 
Blue  Water  Creek . 


Total 


Dateof  decree. 


Juil.  7,  I'.Mtl 
Miir.  II,  IKOi 
July '.21,  1904 
Aug.  21.  1903 
Feb.  29,  1904 


Hiivalli  Comity: 

Eight  Mile  Creek 

Lost  Horse  Creek 

Barnaby  Creek 

Larry  Crei'k 

MillCreek 

Fred  Burr  Creek 

Sleeping  Child  Creek . 


Total 

Gallatin  County— East  Gallatin  River. 

Missonlti  County: 

Carlton  Creek 

Rattlesnake  Creek 


Total 


Sweet  Grass  County: 

Bridger  Creek 

Spring  Creek 

Big  Boulder  River. 

Do 

Duck  Creek 

Otter  Creek 

Duck  Creek 


Total 


May  27, 1^97 
June  14,1898 
Oct.    17,1898 

....do 

Mar.  9,1903 
Mur.  10,1904 
Mar.  3, 1904 


Apr.  2, 1892 


Feb.   21,1902 
.July     9,1903 


Miner's 

inches  of 

water. 


5(ir, 

720 
(1,683 
r)l,916 
2, 466 


Acres  of 
land. 


495 

720 

6,683 

51,886 

2, 466 


62, 350 


62, 250 


930 
39 

302 

257 
2, 993 
3, 069 

640 


8,230 


1,353 
160 
480 
280 
4, 249 
5, 713 
620 


12,855 


2, 623 


Mar.  18,1898 
Noy.  17,  1S99 
Feb.  16,1901 
Fi'l).  19,1901 

do 

June  2.1, 1903 
do 


1,9.57 
1,803 


3,477 
3, 869 


3,760 


7, 346 


455 
300 
400 
700 
4.50 
075 
2, 386 


5, 366 


880 

320 

320 

625 

1,400 

1,440 

6, 032 


11,017 


These  summaries  show  that  82,320  miner's  inches  of  water  have  been 
decreed  to  irrit;ate  i)<i,01il  acres  of  land,  or  at  the  rate  of  1  miner's  inch 
to  1.17  acres.  In  Car])()n  Count}'  during  the  past  three  years  62,350 
miner's  inches  have  been  oranted  for  the  purpose  of  irrigating  (52,250 
acres,  or  slightly  more  than  1  miner's  inch  per  acre,  or  1  cubic  foot 
per  second  for  each  40-acre  tract.  This  would  require  a  continuous 
flow  for  about  eighty-two  days  to  supply  a  depth  of  4.1  feet,  the  aver- 
age of  all  the  measurements  reported  in  the  preceding  pages.  The 
court  decrees,  therefore,  correspond  approximately  to  general  practice. 

SEEPAGE  AND  RETURN  WATERS. 

Unfortunately^  most  canals  lose  in  transit  large  quantities  of  Avater, 
varying  from  10  to  60  per  cent  of  the  amount  diverted.  A  part  of 
these  losses  frequently  returns  to  the  same  stream  either  on  the  surface 
or  through  subsurface  strata,  and  is  diverted  by  other  canals  located 
at  lower  levels. 

In  irrigated  valleys  the  first,  second,  and  third  benches,  which 
extend  upward  like  terraces  from  a  stream,  are  usually  watered  b}^ 
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one  or  more  canals  on  each  bench.  In  other  instances  the  irrigated 
lands  occupy  a  plane  which  rises  with  a  uniform  grade  from  the  bank 
of  the  stream.  In  l)oth  cases  the  canal,  which  is  located  next  to  the 
highest  in  a  series,  receives  a  large  part  of  the  water  which  percolates 
from  the  one  above  it  and  in  turn  transfers  a  part  of  its  flow  to  the 
next  lower. 

The  water  supply  of  irrigated  districts  is  still  further  influenced  by 
seepage  water  from  irrigated  areas.  Only  a  part  of  the  water  which 
is  spread  over  the  soil  is  utilized  by  the  plants.  The  balance  is  either 
evaporated  from  the  surface  or  percolates  slowl^^  through  the  subsoil. 
When  porous  bench  lands  are  heavily  irrigated  a  portion  of  what 
sinks  beneath  the  surface  returns  to  the  river  channels  and  augments 
to  a  considerable  extent  the  available  flow. 

A  knowledge  of  the  quantities  of  water  lost  from  canals  and  drain- 
ing from  irrigated  lands  and  collected  b}'  other  canals,  or  returning  to 
the  stream  to  be  rediverted,  is  of  great  importance  to  courts  in  the 
adjudication  of  rights,  and  to  administrative  ofiicials  in  the  distribu- 
tion of  water  from  streams. 

Seepage  waters  have  likewise  to  be  considered  in  providing  for 
drainage.  It  would  be  wrong  to  conclude  that  the  seepage  losses  from 
canals  always  return  to  the  channel  of  the  stream  or  were  intercepted 
by  other  canals.  Waste  water  of  this  kind  quite  frequently  gravitates 
to  the  lower  levels  of  an  irrigated  district  and  makes  unproductive 
marshes  and  alkali  flats  of  what  otherwise  might  have  been  fertile 
flclds.  It  is  important  to  determine  the  extent  of  this  loss  in  order  to 
plan  the  size,  number,  and  direction  of  the  drains,  and  to  endeavor 
to  intercept  the  waste  water  before  it  reaches  the  lower  levels. 

Seepage  from  earthen  canals  represents  the  greatest  loss  of  irriga- 
tion water,  and  until  the  amount  is  approximately  ascertained  for  each 
canal  it  is  not  probable  that  any  steps  will  be  taken  to  lessen  this  loss. 

LOSSES  IN  CONVEYANCE  OF  WATER. 

The  principal  losses  which  occur  in  conve3dng  water  from  a  stream 
or  other  source  of  supply  to  the  place  of  use  may  be  grouped  under 
one  or  the  other  of  three  heads.  These  are  leakage,  evaporation, 
and  percolation. 

LEAKAGE. 

The  loss  due  to  leakage  is  readily  traceable  to  faulty  construction 
and  can  be  remedied  only  by  better  structures  and  the  exercise  of 
higher  skill  in  the  building  of  canals.  The  wooden  flumes  to  be  found 
on  nearly  every  canal  are  the  chief  source  of  leakage.  Some  leak  so 
badly  as  to  endanger  their  safety.  This  can  be  remedied  by  using  a 
better  grade  of  lumber  and  building  the  flumes  in  such  a  wa}'  as  to 
insure  water  tightness.     In  many  cases  the  best  course  to  take  with 
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an  old  wooclon  Hinue  is  to  .substitute  for  it  .soniethin*,*-  more  pormiinont. 
This  has  l)een  done  by  the  ofKcers  of  the  Hi«;-  ditcii  in  Yellowstone 
County.  When  this  ciinal  was  lirst  built  man}'  w^ooden  flumes  were 
used  to  cross  depressions.  In  time  these  structures  decayed,  but 
instead  of  having*-  them  replaced  the  superintendent  built  earthen  em- 
bankments on  each  side.  These  carried  water  more  efficiently  and 
were  permanent  structures,  thus  lessenin<»-  the  annual  cost  of  mainte- 
nance. 

Leaks  arc  sometimes  caused  by  the  shatterintif  of  rock  or  other  ma- 
terial by  blastint^  during  construction,  or  by  failing  to  provide  imi)er- 
vious  connections  between  canal  embankments  and  the  original  surface. 
Another  source  of  loss  is  leaky  gates.  A  slight  leakage  from  the 
closed  head  gate  of  a  farmer's  lateral  is  a  trivial  matter,  but  the  com- 
bined loss  from  a  score  or  more  of  badly  titting  gates  may  amount  to 
a  considerable  volume  of  water. 

LOSS   OF   WATER   BY    EVAPORATION. 

The  principal  loss  of  water  by  evaporation  occurs  after  the  water  is 
spread  over  a  tield  and  not  while  it  is  being  conducted  in  canals.  Dur- 
ing the  early  part  of  the  irrigation  season  in  Montana  the  tempera- 
tuie  of  water  in  canals  is  quite  low,  often  between  50-^  and  GO^  F.,  and 
the  evaporation  in  conseiiuence  is  low. 

The  basis  for  computing  the  loss  of  water  b}'  evaporation  from 
ditches  and  canals  has  been  the  evaporation  from  a  standard  tank  at 
Bozeman.  The  records  for  the  irrigation  season  extending  from  May 
1-to  September  30  of  each  year,  from  1900  to  1903,  are  given  in  the 
following  table: 

Evaporation  from  water  surface  at  Bozeman,  Mont,  {in  inches). 


Mean  temperature  of  water. . . 

Monthly  evaporation 

Average  weekly  evaporation . 


Mean  temperature  of  water. . . 

Monthly  evaporation 

Average  weekly  evaporation  , 


Mean  temperature  of  water. . , 

Monthly  evaporation 

Average  weekly  evaporation  , 

1903. 

Mean  temperature  of  water. . , 

Monthly  evaporation 

Average  weekly  evaporation  . 


May. 


5.52 
1.24 


59°  F. 
5.27 
1.19 


54°  F. 
3.40 
0.77 


61°  F. 

"1.12 

0.60 


June. 


73°  F. 
5.99 
1.39 


60°  F. 
4.20 
0.98 


67°  F. 
3.30 
0.77 


62°  F. 
3.99 
0.93 


July. 


3.59 
0.80 


68°  F. 
4.34 
0.98 


65°  F. 
4.07 
0.92 


64°  F. 
3.90 
0.88 


August. 


3.88 
0.88 


69°  F. 
5.27 
1.19 


65°  F. 
3.60 
0.81 


67. 6°  F. 
3.38 
0.76 


September. 


65°  F. 
2.74 
0.63 


56°  F. 
3.43 
0.80 


54°  F. 
3.01 
0.70 


68°  F. 
3.36 
0.78 


Mean. 


64°  F. 
4.34 
0.99 


62°  F. 
4.30 
1.03 


61°  F. 
3.49 
0.79 


64. 5°  F. 


0.79 


n  May  19-31. 
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Tiikiiij;-  tlic  results  as  «>ivcii  in  the  prcc(Hliii<4-  table,  the  average 
weekly  evaporation  from  May  1  to  September  30,  of  a  four-year  period, 
amounts  to  a  trlHe  more  than  0.9  inch  per  week.  This  tlo-ure  has])eeii 
taken  to  compute  the  loss  of  water  by  evaporation  from  typical  canals. 
The  following  table  gives  the  results  of  such  computations  for  ten 
canals: 

Amount  of  mthr  evaporated  from  liiplcal  amah  in  Montana. 


Nuiiil)i.'r  (if  cuiiiil. 

Dist'liargf. 

Wi<ltli  of 
surface. 

Evapo- 

ratfd  per 

mile  of 

canal. 

1                                    

C'u.  ft.  per 

second. 

6 

12 

25 

40 

70 

110 

200 

300 

400 

600 

Miner's 

inches. 

240 

480 

1,000 

1,600 

2,800 

4,400 

8,000 

12, 000 

16,000 

24,000 

Feet. 
5 
6 
9 
12 
20 
% 
31 
40 
47 
58 

Miner's 
inches. 
0.13 

.15 

3                         

.23 

4                                             

.31 

5                                      

.  .72 

.65 

7                                                     

.81 

8                        

1.04 

9                                      

1.22 

10                               -' 

1.51 

It  has  been  considered  desirable  to  give  a  reasonably  close  estimate 
of  the  loss  b}^  evaporation  from  typical  canals  in  order  to  correct  a 
false  idea  which  is  prevalent  regarding  it.  It  is  not  unusual  for 
irrigators  to  hold  that  the  greater  i)art  of  the  losses  which  occur 
between  the  intake  and  their  tields  is  due  to  evaporation  instead  of  to 
seepage.  Now,  the  computations  siiow  that  this  loss,  even  in  large 
canals,  is  not  worth  reckoning  with.  A  canal,  for  example,  12  feet 
w^ide  on  top  and  carrying  1,600  miner's  inches,  loses  less  than  a  third 
of  a  miner's  inch  per  mile,  while  one  40  feet  wide  and  carrying  12,000 
miner's  inches  loses  a  trifle  more  than  1  miner's  inch. 


SEEPAGE. 

In  the  measurements  that  have  ))een  made  to  determine  the  losses  in 
tlie  transportation  of  water  for  irrigation  [)urposes  few  attempts  have 
been  made  to  separate  the  volumes  lost  in  difl'erent  ways.  It  has  been 
previously  shown  that  the  amount  evaporated  is  small  in  comparison 
wnth  the  total  loss.  In  canals  that  are  skillfully  maintained  and 
operated  the  loss  due  to  leaks  is  likewise  small.  It  is  apparent,  there- 
fore, that  by  far  the  greatest  loss  arises  from  percolation  or  seepage. 
The  results  given  in  the  tal)le  which  follows  include  loss  from  all 
sources,  the  greater  part  of  which  is,  as  just  stated,  from  seepage. 
The  canals  tested  were  usually  representative  of  the  larger  class  in  the 
district.  After  one  had  been  selected  the  necessary  arrangements 
were  madewitii  the  superintendent  before  the  date  fixed  for  the  begin- 
ning of  the  test.  A  gauge  rod  of  some  k ind  was  in.serted  near  the  intake, 
and  the  discharge  ascertained  ])v  means  of  a  current  meter.     The  person 
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ill  chiiryc'  of  the,  head  o'atos  was  thou  iiistnu-tcd  to  hold  the  water  at 
the  same  hri<;lit  chiriiiu'  tlie  sul)S('(|iu'iit  lucasurcuuMits.  The  tichl  pai'ty 
then  travi'k'd  down  the  canal,  inoa.suriiio-  each  di\('isioii  and  each 
iiitlow  as  tlit'V  passed  it.  At  some  suital)le  point  on  the  canal,  prefer- 
at>ly  at  a  road  crossint,^,  the  canal  was  ineasured  a  second  time.  Tiie 
diti'erence  hetween  those  measureinents,  provided  there  wore  neither 
di\ersions  nor  intiows,  re])resonted  the  losses  in  transit  l)etween  the 
points  of  measurement.  In  case  there  were  diversions  through  later- 
als and  intiows  from  creeks  or  other  sources  the  canal  was  debited  or 
credited,  as  the  case  mij^ht  he,  w'ith  the  respective  amounts.  All 
uieasurements  of  main  canals  were  made  w^ith  current  uiotoi's  in  the 
customary  wa}^  but  the  methods  used  in  the  measurement  of  laterals 
depended  somewhat  on  the  accuracy  of  the  measurincr  devices  beloni^ing 
to  each  canal.  As  a  rule  all  lateral  diversions  were  measui'od  over 
weirs  or  with  current  meters. 

The  results  of  all  such  mi^isuremonts  made  are  sunuiiarized  in  the 
foUowino-  table: 

Losnes  J'ruiii  caiKtls  hij  seepcujc  and  erajiundiun. 


Name. 


August  9-lo,  1900. 
June  10-13,1902.. 
August  4-0, 1902.. 

1903 

do 


Yellowstone  Valley: 

Big  ditch 

Do 

Do 

Do 

.High  Line  canal 

Yellowstone  ditch 

Italian  ditch 

Canyon  Creek  ditch 

Mill  ditch , 

Flaherty  Flat  ditch ] do 

Merrill  ditch I do 

Gallatin  Valley:  \ 

West  Gallatin  Irrigation  Com-  j 

panv July  18-20, 1900  . 

June  24-25,1902. 

1903 

....do 

1900 

1903 


.do. 
.do. 
-do. 
.do. 


1900. 
1902. 
1903. 


Do 

Do ,.- 

Cameron  ditch  ... 
Farmers'  canal . . . 

Kleinschmidt 

Bitter  Root  Valley: 
Republican  canal 

Do 

Do 

Do 

Hedge  canal  i  1902 

Do i  1903 

Ward  ditch !  1902 

Do 1903 

Skalkaho  ditch  1902 

Do July,  1903... 

Do I  A.igu.st,  1903 

Surprise  ditch 1902 

Supply  canal do 


.do. 


Allen.  Hughes,  et  al 

Fowler  and  Sistah  ditch 
Union  ditch 


Average . 


1903. 


.do. 
.do. 


Length 
measured. 


Miln 
22. 
33. 
30. 

28. 
18. 

7. 

9. 
12. 


Flow  at 

ui)per 

end. 


Oil.  ft.  per 

second. 

251.47 

310.  77 

300. 65 

382. 92 

75. 20 

35. 60 

50. 60 

59.  72 

29. 33 

21.28 

30.81 


114.45 
93.67 
70.08 
26. 48 

133. 10 
96.11 

120. 49 
65.52 
88.11 
76.46 
80.83 
99.96 
55. 32 
35. 09 
37.92 
29. 32 
32.  58 
51. 20 
60.90 
8.32 
7.23 
36.49 


Cubic 
feet  per 
second. 


65. 05 

47.11 

29. 07 

12.20 

20. 34 

6.89 

-2.  70 

10.76 

1.78 

1.17 

5.26 


39.06 
26. 31 
18. 80 
7.60 
23.59 
10.24 

35.35 

18.16 

6.83 

6.09 

16.08 

3.24 

2.00 

7.82 

5.07 

3.09 

1.18 

18.61 

40.56 

1.80 

1.61 

3.13 


Per  cent. 


25. 56 
15.16 
9.25 
3.19 
19.29 
19.35 
-5. 04 
18.02 
6.07 
5.25 
17.07 


34.18 
26. 66 
26. 82 
28.17 
17.65 
9.65 

29.34 

27. 71 

7.75 

7.96 

19.90 

3.03 

3.62 

20. 53 

13.39 

10.54 

3.62 

30.84 

66.60 

21.63 

22.27 

8.26 

18.  22 
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It  should  be  borne  in  mind  that  the  loss  shown  in  the  iibove  table  is 
the  net  loss,  as  most  canals  receive  more  or  less  inflow  from  above. 
In  one  case  this  was  so  ^reat  that  the  canal  showed  a  net  gain.  Again, 
the  portions  of  the  canals  measured  represent  only  a  part  of  the  total 
loss  by  seepage  in  the  conve3'ance  of  water  from  the  natural  stream  to 
the  irrigated  fields.  No  attempt  was  made  to  determine  the  losses  in 
the  network  of  laterals  which  take  the  water  to  the  boundaries  of  the 
fields. 

The  efl'ect  produced  on  the  flow  of  a  canal  b}-  the  inflow  of  seepage 
from  another  and  higher  canal,  and  the  land  which  it  irrigates,  is  well 
illustrated  b}'  the  Big  ditch.  August  9-13, 1900,  there  was  a  total  loss 
on  this  canal  from  Tilden's  ranch  to  Ilesper  farm,  a  distance  of  22 
miles,  of  65  cubic  feet  per  second,  or  25.50  per  cent  of  the  total  flow. 
In  the  following  year  water  was  turned  into  a  new  branch  of  this  same 
canal  known  as  the  High  Line,  and  the  seepage  from  this  new  branch 
and  from  the  irrigated  farms  under  it  produced  a  noticeable  change  in 
the  flow  of  the  main  canal.  In  June,  1902,  there  was  suflicient  inflow 
from  the  High  Line  canal  to  reduce  the  seepage  losses  in  the  main 
canal  to  47.11  cubic  feet  per  second  in  33.9  miles,  or  a  total  net  loss  of 
onl}^  15.16  per  cent.  In  August  of  the  same  year  a  second  series  of 
measurements  was  made  and  the  total  loss  was  but  9.25  per  cent  in  30.4 
miles.  The  results  of  measurements  made  on  the  same  canal  in  the 
summer  of  1903  show  that  a  still  larger  quantity  of  seepage  water  was 
admitted  from  the  upper  canals  which  included  not  only  the  Higli 
Line,  but  also  the  Yellowstone  canal. 

The  Yellowstone  ditch  and  also  the  High  Line  canal  are  located  at 
higher  elevations  than  the  Big  ditch,  and  it  is  presumed  that  a  part  of 
the  water  which  escaped  from  these  channels  was  intercepted  by  the 
Big  ditch.  However,  since  the  combined  loss  from  the  channels  was 
27.23  cubic  feet  per  second  this  alone  would  not  suflice  to  produce  the 
change  previously  mentioned  in  the  Big  ditch.  The  balance  must 
have  come  from  irrigated  farms. 

The  measurements  of  the  Italian  and  Canyon  Creek  ditches  of  Yel- 
lowstone Valley  show  that  there  is  a  large  flow  into  both  ditches. 
This  is  readily  accounted  for  by  the  fact  that  there  arc  canals  and  irri- 
gated areas  above  each. 

There  was  a  large  increase  in  the  Mill  ditch  in  the  third  and  fourth 
miles  from  the  head,  which  would  appear  to  indicate  the  admission  of 
a  ti'ibutar}^  but  the  increase  was  wholl}?^  due  to  seepage  water. 

The  results  of  measurements  made  on  the  West  Gallatin  irrigation 
canal  during  1900,  1902,  and  1903  diflcr  from  those  of  the  Big  ditch  in 
I'ellowstone  Valle}^  in  that  the  former  show  a  somewhat  fixed  regime. 
This  condition  is  readil}'  accounted  for.  There  are  no  canals  located 
on  higher  ground,  and  consecpiently  no  irrigated  areas  from  which 
waste  water  might  drain  into  the  canal.     In  1900  the  loss  from  the 
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entire  canal,  including  Camp  Creek  lateral,  was  about  one-third  of  the 
vohune  achnitted.  The  tests  made  in  ]JH>2  and  1JM)3  wore  each  tnade 
by  ditl'orcnt  parties,  and  fre([UiMitly  ditierent  j^aut^ing-  stations  were 
selected  from  those  used  in  1!>U().  Notwithstandino-  this  difference  in 
many  of  the  sections  into  which  the  canal  was  divided,  the  results 
<)l)tained  in  the  throe  years  show  that  conditions  have  not  been  mate- 
rially altered  in  a  four-year  period. 

Middle  Creek  canal  consists  of  a  main  canal  somethinjj;-  over  i  miles 
long,  and  two  branches  known  as  North  and  East  forks.  Four  tests 
made  from  1809  to  1S>02  show  that  under  ordinary  heads  the  seepage 
loss  in  the  main  canal  averages  about  20  per  cent  of  the  volume 
admitted.  In  the  North  Fork  there  is  a  gain — that  is,  the  waste  water 
which  flows  into  it  from  adjacent  irrigated  farms  more  than  counter- 
balances the  losses  due  to  percolation  in  the  channel.  This  gain  of  20 
to  30  per  cent  in  the  North  Fork  reduces  the  loss  over  the  entire  sys- 
tem to  about  1()  per  cent  of  the  flow  through  the  head  gate. 

In  the  Cameron  or  Kughen  ditch  the  total  loss,  which  does  not 
appear  to  have  been  reduced  by  the  inflow  of  seepage,  is  28. 7  percent 
of  the  volume  admitted.  As  has  been  stated  in  connection  with  other 
canals,  this  is  not  the  actual  loss  Y)y  seepage  from  this  canal,  but  rather 
the  net  loss,  which  is  the  actual  loss  diminished  b\^  the  amount  of 
inflow.  The  seepage  inflow  into  the  Kleinschmidt  canal  is  derived 
from  creek  channels  and  narrow  irrigated  valleys. 

In  1900,  when  the  tirst  seepage  measurements  were  made  on  the 
Republican  canal,  there  was  a  heavy  loss  in  the  upper  portion  of  the 
canal.  On  Jidy  21, 1900,  out  of  a  total  of  120.1:9  cubic  feet  per  second 
admitted  through  the  head  gate,  35.35  cubic  feet  per  second  was  lost 
by  percolation  before  the  canal  passed  Grantsdale,  3.6  miles  below  the 
head.  The  loss  in  a  distance  of  about  10  miles  below  this  upper  sec- 
tion was  counterbalanced  b}^  seepage  waters  from  irrigated  areas  above 
the  Republican  canal.  The  results  for  1902  show  that  the  net  loss  has 
been  reduced  by  the  interception  and  admission  of  percolating  waters 
from  the  Hedge  canal,  immediately  above  the  Republican.  In  1903 
onlj^  the  upper  portion  of  the  canal  was  tested,  but  the  results  show  a 
still  further  diminution  in  the  net  loss  by  seepage.  In  1  mile  there 
is  a  gain  of  2.97  cubic  feet  per  second,  showing  that  sufficient  perco- 
lating water  from  higher  elevations  was  admitted  not  only  to  make  up 
for  the  loss  but  to  produce  a  surplus. 

The  results  of  seepage  measurements  made  throughout  the  entire 
length  of  the  Hedge  canal  in  1902  and  also  in  1903  show  that  condi- 
tions are  changing.  In  1902,  16.08  out  of  80.83  cubic  feet  per  second 
admitted  was  lost.  If  earlier  measurements  had  been  made  they  would 
probably  have  shown  that  this  loss  of  19.9  per  cent  was  not  the  total 
loss,  because  in  1903  it  is  found  that  out  of  nearly  100  cubic  feet  per 
33281— No.  172—06 7 
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second  admitted  tluMe  is  oidy  a  net  loss  of  3  per  cent.  In  a  distance 
of  2  miles  there  is  a  j^ain  of  5.24  cubic  feet  per  second,  derived  from 
the  seepage  waters  of  Skalkaho  Creek,  and  in  other  sections  there  are 
large  gains  derived  from  waste  waters  from  irrigated  farms. 

It  is  likewise  evident  from  the  figures  given  in  the  table  that  the 
Ward  canal  has  no  fixed  regime.  The  net  loss  arising  from  seepage 
seems  to  depend  on  the  amount  of  water  which  percolates  from  higher 
ground  and  which  is  intercepted  by  this  canal. 

There  is  less  fluctuation  in  the  net  flow  of  the  Skalkaho  canal,  due, 
doubtless,  to  the  fact  that  in  more  than  oive-half  of  its  length  it  flows 
through  a  flume  which  is  practically  water-tight. 

THE  EFFECT  OF  SEEPAGE  AND  RETURN  WATERS  IN  AUGMENT- 
ING THE  FLOW  OF  STREAMS. 

During  the  summer  of  1!M)8  a  series  of  measurements  to  determine 
the  gain  due  to  seepage  was  made  on  the  Bitter  Root  River. 

That  part  of  the  Bitter  Root  River  which  was  included  in  the  inves- 
tigation extends  from  Grantsdale  highway  bridge  to  the  Buckhouse 
bridge,  a  distance  of  48  miles,  and  includes  the  })ulk  of  the  irrigated 
area  of  the  Bitter  Root  Valley  in  a  north-and-soutli  direction.  The 
arable  and  irrigable  lands  in  an  east-and-west  direction  average  about 
10  miles  in  wddth  over  this  same  length. 

The  first  series  of  measurements  was  made  from  June  11  to  1.5, 11)03, 
and  consisted  of  a  measurement  of  the  river  at  Grantsdale  and  a  meas- 
urement of  each  of  39  tributaries,  as  well'  as  five  diversions  through 
irrigation  canals.  The  results  of  the  first  series  of  measurements, 
expressed  in  cul)ic  feet  per  second,  are  as  follows: 

lieturn  seepage,  Bitter  Hoot  Hirer,  Jnrw  11-15,  190S. 

Discharge  of  river  at  Grantsdale,  ^lont 9,  111.  3 

Inflow  from  39  tributaries 5,  764.  2 

Total  inflow 14,  875.  5 

Discharge  from  river  at  Buckhouse  bridge 12,  660.  6 

Diversions  through  canals 313.  5 

12,97-11 

Loss  in  48  milew 1,901.4 

The  second  series  was  made  about  a  montii  later,  between  fluly  9 
and  14,  after  the  spring  floods  had  subsided.  The  results  of  the 
second  series  of  measurement,  expressed  in  cubic  feet  per  second,  are 
as  follows: 
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Retum  seejMige,  liitter  Root  Rirer,  Juh/  9-14,  1903. 

Discharge  of  river  at  ( iraiitf^ilale,  Mont -',  320.  9 

Intiow  from  tributaries 1  -  •>-3-  ^ 

Total  inflow 3,  944.  7 

Discharge  of  river  at  Buckhouse  bridge 4,  221 .  7 

Diversions  through  canals l''l  •  ' 

Total  outflow -1'  •'''^•"-  ^ 

( iaiii  in  48  miles "l^.S.  / 

Tlie  tliird  series  was  made  from  Auj^ust  7  to  U,  at  a  time  when  the 
discharge  of  the  river  and  the  various  tributaries  wa.'^  quite  low.  The 
results  of  the  third  series  of  measurement,  expressed  as  l)efore,  are  as 
follows: 

Return  seepage,  Bitter  Root  River,  August  7-14,  1903. 

Discharge  of  river  at  Grantsdale,  Mnnt 325.  5 

Inflow  from  tributaries -09.  5 

Total  inflow 535. 0 

Discharge  of  river  at  Buckhouse  bridge   1 ,  536.  8 

Diversions  through  canals 111.8 

Total  outflow 1,  <>-l8.  6 

Gain  in  48  miles 1, 113.6 

The  foreooing-  figures  show  that  a  large  volume  is  held  Ijack  during 
the  flood  period,  when  all  the  natural  channels  are  full,  and  that  nmch 
of  the  water  which  is  temporarily  stored  in  this  way  returns  to  the 
channel  of  the  river  to  augment  the  flow  during  thv  latter  part  of  the 
season.  According  to  the  measurements,  a  volume  of  1,901  cubic  feet 
per  second  was  retained  on  June  11-15.  The  only  way  to  account  for 
this  loss  is  by  infiltration  in  the  soils  and  subsoils  of  the  valley.  It  is 
probable  this  process  went  on  over  about  480  square  miles  of  open, 
gravelly  soil,  and  if  this  is  so  it  is  not  surprising  that  a  stream  of 
nearly  4  cubic  feet  per  second  on  an  average  should  be  absorbed  by 
each  section  of  land.  Figure  18  shows  that  this  process  of  absorption 
or  inliltration  of  water,  if  one  considers  the  entire  area  afl'ected,  ter- 
minated about  July  6.  After  this  date  there  is  a  gain  instead  of  a  loss. 
This  gain  is  small  at  first,  but  at  the  end  of  thirty-seven  days  increases 
to  1,113  cubic  feet  per  second.  The  conditions  found  between  August 
7  to  11  are  remarkable.  The  total  discharge  of  the  stream  at  Grants- 
dale  is  only  325.5  and  that  of  all  the  tributaries  209.5,  or  535  cubic 
feet  per  second  in  all.  At  the  .same  time  there  is  an  available  flow  of 
1,648.6  cubic  feet  per  second  at  a  point  48  miles  farther  down  the 
stream.  In  other  words,  the  increase  is  more  than  double  the  ordinary 
flow  of  the  stream. 
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It  is  not  to  bo  inferred  that  this  increase  was  derived  wholly  from 
return  waters  which  were  for  a  time  absorbed  in  the  subsoil  of  480 
square  miles  of  porous  lands.  A  large  part  was  undoubtedly  due  to 
seepage  losses  from  the  irrigated  farms  in  the  same  valle3% 

That  the  conditions  which  obtained  on  Bitter  Root  River  in  1903  are 
not  unusual  is  evidenced  by  similar  conditions  which  have  been  shown 
to  exist  on  other  western  streams." 
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Fig.  is.— Loss  by  absorption  and  gain  by  seepage  in  48  miles  of  Bitter  Root  River,  from  June  12  to 

August  12,  1903. 

CONCLUSIONS  AND  RECOMMENDATIONS. 
WASTE  OF  WATER. 

According  to  the  authoi-'s  estimate,  the  total  area  that  is  ever  likely 
to  be  irrigated  in  Montana  from  streams,  reservoirs,  and  wells  will 
not  exceed  6,000.000  acres,  while  the  fertile  and  arable  land  that  might 
be  irrigated  may  comprise  three  times  this  area.  The  reason  for  this 
low  estimate  is  the  smallness  of  the  water  supph^,  the  short  period  of 
plant  growth,  and  the  fact  that  the  large  tracts  of  irrigable  land  are 
not  always  accessible  to  the  large  streams.  This  estimate  was  ba.sed 
on  an  average  supply  of  2  acre-feet  of  water  for  each  acre  of  land, 
which  may  be  regarded  as  the  mininumi  quantity  required  under  the 
most  economical  use  which  is  to  ])e  expected. 

The  average  quantity  diverted  per  acre  irrigated,  as  shown  by  the 
measurements  reported  in  the  preceding  pages,  is  4.1  acre-feet,  or 
more  than  twice  the  quantity  used  in  the  estimate  (see  p.  12).     In  so 


a  See  U.  S.  Dept.  A^r.,  Office  of  Experiment  Stations  Bui.  158. 
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far  as  rights  have  been  acljiulicated,  the  courts  have  continnecl  i-iuhts 
to  this  (iiiaittity  (see  p.  89). 

The  ditlereiice  l)etween  these  ([iiantities  represents  the  possihh^  exten- 
sion of  the  irrioated  area  in  Montana,  after  the  streams  are  exhausted 
under  })resent  })raetice.  The  measurements  of  return  seepage  (see 
]).  !•<;)  show  tliat  at  hnist  a  part  of  this  water  drains  hack  to  the  streams, 
to  be  used  anain.  but  undoubtedly  a  large  pai-t  of  this  excess  is  lost 
by  evaporation  when  spread  over  the  ground,  and  by  percolation  into 
sul)strata  which  does  not  drain  back  into  the  surface  streams.  •  Fur- 
ther, the  water  thus  wasted  is  likely  to  injure  either  the  land  to  which 
it  is  applied  or  that  lying  Ixdow.  This  necessitates  drainage  to  protect 
land  against  water-logging  and  alkali.  The  two  g-reat  sources  of  loss 
are  poorly  constructtMl  ditches  and  careless  irrigation. 

I'OOIILV    CONSTKUCTKl)    DITCHKS. 

Middh^  Creek  canal,  in  (iallatin  County,  may  serve  as  an  illustration 
of  the  waste  of  water  in  ditches.  It  was  begun  in  1871  bv  a  small 
association  of  farmers  who  had  neither  sutiicient  means  nor  the  neces- 
sary equipment  to  build  a  good  canal.  The  ditch  was  located  with  a 
s])irit  level  fastened  to  a  tripod.  Each  stockholder  was  required  to 
provide  a  certain  number  of  men  and  ox  teams  and  to  perform  an 
amount  of  labor  propoi-tionate  to  the  number  of  shares  of  stock  which 
he  owned.  Thus  this  badly  located  canal  was  built  at  odd  times  in  a 
sort  of  haphazard  way.  Questions  of  grade,  of  suitable  materials,  or 
of  loss  by  percolation  did  not  worry  these  farmers:  their  main  object 
was  to  get  water  to  their  ranches,  and  if  a  few  plow  furrows  served 
their  purpose  they  were  content. 

Under  the  conditions  which  then  existed  the  members  of  this  pioneer 
cooperative  association  may  have  pursued  the  proper  course.  Water 
was  then  cheap  and  fairly  plentiful,  the  new  settlers  were  poor,  and  it 
might  have  been  unwise  to  spend  more  money  on  the  canal  at  that 
time.  But  thirty-three  years  have  changed  conditions  ai-ound  Middle 
Creek.  Many  of  the  first  settlers  who  began  without  means  have  since 
become  well  to  do;  comfortable  farm  dwellings  have  taken  the  place 
of  log-  cabins,  land  has  quadrupled  in  value,  and  water  is  ))oth  valuable 
and  difficult  to  obtain.  Of  former  landmarks,  the  old  ditch  has 
changed  least.  Few  improvements  have  been  made,  the  water  still 
ripples  over  the  cobbles  in  the  bed,  the  head  g-ates  ai-e  taxed  to  resist 
the  spring  floods,  the  farmers'  head  g-ates  are  crumbling  to  pieces,  and 
the  distributing  ditch  is  cutting  each  season  a  deeper  gully  in  the  cul- 
tivated lield.  But  worst  of  all,  during  thirty-thi-ee  years,  nothing  has 
been  done  to  lessen  the  waste  of  water  by  percolation.  For  every  5 
cubic  feet  of  water  taken  out  of  the  creek  1  is  wasted  before  this  vol- 
ume has  flowed  -1  miles. 
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Some  canals  show  even  larger  losses.  The  measurements  made 
show  losses  of  over  30  per  cent  in  a  single  mile,  while  the  average 
loss  for  all  canal  measurements  reported  is  18.22  per  cent  (see  p.  93). 
While  it  is  impossil)lc  to  prevent  all  these  losses,  great  improvements 
can  be  made  at  small  expense. 

As  the  demand  for  water  increases  these  conditions  will  tend  to  lie 
corrected,  but  the  practice  of  the  courts  of  decreeing-  rights  to  enough 
water  to  supply  land  after  a  large  part  of  it  has  been  lost  in  transit 
will  not  tend  to  correct  this  evil.  If  a  man  is  granted  sutticient  water 
for  his  land  under  economical  use,  and  this  quantity  is  measured  to 
him  at  the  head  of  his  ditch,  he  will  make  every  effort  to  stop  losses 
which  leave  him  without  water  enough  for  his  land.  This  has  ])een 
done  in  Nebraska.  The  law  tixes  the  limit  at  1  cubic  foot  of  water 
per  second  for  70  acres,  and  the  State  supreme  court  has  held  that  the 
measurement  must  be  made  at  the  head  of  the  ditch.  The  State  cer- 
tainlv  has  a  right  to  insist  in  this  way  upon  an  economical  use  of  its 
resources. 

CARELKSS    IKRICATION. 

Where  irrigated  farms  are  large  and  skilled  labor  difficult  to  secure, 
the  tendency  is  to  cro})  a  larger  area  than  can  l)e  properly  cared  for. 
The  average  Montana  farmer  likes  to  have  a  large  acreage  in  crops. 
His  fields,  as  a  rule,  are  well  plowed  and  harrowed,  but  having  per- 
formed what  he  considers  these  necessary  preliminary  operations  and 
drilled  in  sufficient  seed,  he  pays  little  attention  to  the  condition  of 
the  surface  for  rapid  and  efficient  irrigation.  More  care  in  this  regard 
would  pay  well.  If  the  surface  is  once  carefully  graded  and  the 
ditches  located  and  built  in  such  a  maimer  as  to  meet  the  local  require- 
ments, a  forage  ci-op  like  alfalfa,  may  he.  grown  for  ten  successive 
j^ears  with  little  additional  outlay.  The  same  is  practically  true  of  a 
grain  crop.  Even  with  a  hoed  crop  like  potatoes  or  sugar  1)eets,  it  is 
an  easy  task  to  reduce  the  surface  to  a  uniform  grade  before  the  next 
crop  is  seeded. 

The  surface  of  the  average  irrigated  land  can  be  put  in  reasona))ly 
good  condition  for  irrigation  for  §5  per  acre,  but  to  be  safe  it  is  here 
assumed  that  the  cost  is  $7.50.  This  principal  at  12  per  cent  would 
yield  a  revenue  of  90  cents  a  year,  and  represents  the  difference  between 
a  rough,  uneven  surface  and  a  smooth,  graded  surface.  In  the  case  of 
alfalfa,  which  is  cut  three  times,  this  annual  interest  Avould  amount  to 
30  cents  per  acre  for  each  crop.  The  labor  of  irrigating  the  properly 
prepared  field  is  much  less,  there  is  a  saving  of  water,  the  soil  is  not 
damaged,  there  is  considerable  increase  in  the  yield,  and  the  ([uality 
of  the  crop  is  improved.  Taking  all  this  into  consideration,  an  expendi- 
ture of  $7.50  per  acre  would  return  r»(i  instead  of  12  per  cent.  While 
only  one  crop  is  harvested  in  a  y(nir,  the  advantages  of  a  carefully 
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oi-ucUhI  ticld  would  ikhmI  to  Itc  wortli  !♦!•  cents  ])('r  ucro  ii  year,  but  there 
are  few  praetiral  iiriuators  who  would  not  admit  that  the  extra  quality 
of  the  yi<dd.  ai)art  from  any  other  eonsith'ration.  would  more  than 
conipensiite  for  this  outlay. 

The  saviiiLi-  of  water  would  also  ])e  of  ^reat  advantage  to  the  State, 
since  it  would  make  possihle  the  irri^-atiou  of  more  land.  As  was  su^^- 
gested  in  th(>  discussion  of  ])oorly  eonstrui-ted  ditches,  rights  should  he 
limited  to  enouuh  water  for  the  land  irrigated  under  ^ood  practice. 
Then  the  loss  fiom  waste  of  any  kind  would  fall  on  the  one  makino- the 
waste. 

RIGHTS  TO    THE  USE   OF  WATER    SHOULD  BE  DEFINED   AND 

ESTABLISHED. 

Of  the  1,500,000  acres  irrigated  in  Montana  oidy  a  small  percontao-e 
hasa  well-detined  and  clearly  established  water  light.  In  all  prob- 
ability the  adjudicated  riohts  to  the  use  of  water  do  not  cover  more 
than  one-tenth  of  the  total  irrigated  area. 

The  records  pertaining  to  the  appropriation  of  water,  as  tiled  in  the 
recorder's  otiices  of  the  respective  counties,  possesses  little  value,  for 
the  reason  that  the  majority  of  claims  tiled  do  not  represent  accurately 
the  plans  of  the  claimants  and  there  is  no  means  of  ascertaining  from 
the  records  tlnMnselves  which  plans  have  been  perfected  and  which, 
have  been  abandoned. 

No  definite  or  accurate  information  can  be  obtained  from  county  or 
State  records  regarding  the  volumes  which  are  either  appropriated 
or  unappropriated  from  any  pul)lic  stream  within  the  boundaries  of 
the  State.  Neither  can  any  accurate  information  be  obtained  from 
county  or  State  records  regarding  the  volumes  carried  by  irrigating 
ditches  or  the  extent  of  the  land  which  each  ditch  v.aters. 

Those  who  have  maintained  or  who  have  been  compelled  to  defend 
a  suit  in  court  until  they  secured  a  decree  are  seldom  protected  in 
their  rights.  Again,  some  decisions  of  the  courts  in  water  cases  are 
entirely  ignored  by  those  who  distrilnite  and  use  the  water  to  which 
the  decrees  refer,  and  there  is  no  means  of  tinding  out  from  the 
records  which  decrees  are  to  be  observed  and  which  may  be  disre- 
garded. The  small  percentage  of  rights  which  have  been  determined 
have  not  proved  satisfactory  on  account  of  the  time  required,  the 
excessive  cost  to  the  litigants,  and  the  spirit  of  controversy,  if  not  of 
open  hostility,  which  usually  exists  between  opposing  claimants,  thus 
prechiding  the  possil)ility  of  ascertaining  the  facts.  Besides,  many 
decisions  are  considered  so  faulty  as  to  be  entirely  ignored  by  the 
owners  of  the  rights  afi'ected. 

With  few  rights  determined,  and  with  little  provision  for  the  equita- 
ble distribufon  of  water  according  to  priorities,  it  is  not  surprising 
that  waste,  illegal  diversions,  and  unjust  allotments  should  prevail. 
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Unjust  distribution  of  water  and  failure  to  obtiiin  it  at  tlie  right  time 
greatly  afl'ect  the  annual  yiekls.  Again,  tlieie  is  the  tinii^  and  hibor 
lost  in  striving  to  protect  one's  rights:  one  man  irrigates  wliile  another 
patrols  the  ditch.  This  common  property,  so  valuable  to  the  farmer, 
is  not  controlled  1)V  either  the  State  or  the  nation,  and  men  quarrel 
over  it  well-nigh  continuouslv  throughout  the  season.  The  division 
of  water  is  the  chief  topic  discussed  in  farm  homes  from  seed  time  to 
harvest,  :ind  communities  seem  willing  to  spend  tlie  greater  part  of 
their  earnings  in  protracted  litigation.  If  some  of  the  disadvantages 
which  the  owners  of  irrigated  farms  have  to  contend  with  were 
removed  it  could  not  but  result  in  great  gain  to  the  revenue  of  the 
State.  Take,  for  example,  the  one  item  of  increased  yield  resulting 
from  equital)le  division  and  continuous  use  of  water,  and  few  would 
estimate  the  value  of  this  increased  yield  at  less  than  2.5  cents  per  acre. 
This  is  seemingly  a  trivial  sum,  yet  in  the  aggregate  it  would  amount 
to  §375,000  a  year. 

As  has  been  stated,  the  waste  of  water,  which  is  the  greatest  evil  in 
Montana  irrigation  practice,  will  tend  to  correct  itself  as  the  demand 
for  water  increases,  but  the  evils  arising  from  undefined  rights  and 
the  lack  of  public  supervision  of  distril)ution  will  grow  with  the 
demand  for  water  and  greatly  limit  future  development.  These  are 
matters  which  can  be  corrected  only  by  proper  legislation. 

In  the  opinion  of  the  writer,  some  of  the  essential  features  of  the 
irrigation  legislation  needed  hy  the  State  of  Montana  are  as  follows: 

(1)  To  declare  the  principles  herein  named  upon  which  the  right  to 
use  water  shall  be  based: 

(''/)  That  the  waters  of  the  State  shall  be  subject  to  appropi'iation 
for  beneficial  use:  Provided,  That  no  water  can  be  legally  diverted 
which  is  not  put  to  a  beneficial  use. 

{f>)  That  rights  to  water  for  irrigation  shall  be  appurtenant  to  definite 
tracts  of  land,  specified  in  the  applications  and  permits  on  which  the 
rights  are  based,  except  that  rights  can  be  transferred  to  other  tracts, 
or  used  for  other  puj-poses,  where  such  transfer  or  change  in  use  does 
not  injure  holders  of  other  rights  or  reduce  the  supph^  bej^ond  the 
amount  of  the  water  transferred  or  used  for  other  purposes:  Avd  pro- 
ridi'd  farthir.  That  no  transfer  or  change  of  use  shall  be  made  until 
approved  by  the  State  engineer  or  the  court,  after  a  properly  adver- 
tised hearing  has  been  given  to  all  interested  parties. 

(2)  To  make  adequate  provision  for  an  early  and  equitable  adjudica- 
tion of  rights  to  water  which  have  already  accrued,  thus  providing  a 
guide  for  the  distribution  of  water  and  for  determining  the  amount 
of  the  unappropriated  waters. 

(3)  To  provide  for  the  acquirement  of  rights  in  the  future  by  appli- 
cation to  the  State  engineer,  and  the  construction  of  works  and  use  of 
water  after  the  issuing  of  a  permit  l)y  the  engineer:  the  right  to  be 


ooiiHrincd  l)y  the  State  after  satisfactorv  proof  to  the  iMit^iiicer  that 
the  conditions  of  the  permit  have  l)eeii  fiiltiUed  mid  the  water  applied 
to  henetieial  use. 

(4)  To  keep  a  comph'te  record  in  the  ottice  of  the  State  eiiuineer  of 
each  perfected  liuht  to  the  use  of  water,  of  each  application,  and  of 
each  permit  foi-  a  new  divei-sion  or  use. 

(5)  To  divid<»  the  State,  according  to  drainai^e  basins,  into  divisions 
and  districts  for  a(hninistrati\e  purposes. 

(())  To  provi(h'  an  achninisti-ative  system  for  the  etpiitahle  distribu- 
tion of  water  amon<;-  tiiose  entithnl  to  its  use. 

TRANSFERS  OF  WATER  RIGHTS. 

In  reconunendinu-  that  rights  to  water  for  irrigation  he  made  appur- 
tenant to  the  hmd  watered  it  is  not  intended  to  make  this  pr(, vision 
too  rioid.  AVhen  a  tract  of  hind  l)ecomes  too  moist  to  need  water,  or 
when  it  becomes  unprofitable  to  api)ly  water,  it  is  to  the  interest  of 
))oth  the  owner  and  the  public  that  he  be  accorded  the  i)rivileg-e  of 
transferrino-  the  water  right  to  a  more  productive  tract  of  hmd.  Rut 
in  granting  this  j)rivilege  there  are  two  chisses  of  rights  that  should  be 
guarded,  viz,  those  of  neighboring  water  users  and  those  of  the  i)ublic. 

In  order  that  these  interests  may  l)e  protected,  provision  should  be 
made  for  determining  in  advance  of  the  transfer  whether  the  rights  of 
others  or  the  public  M'ill  be  injured.  The  Montana  law  at  present 
l)rovides  that  transfers  may  not  be  made  when  the  rights  of  others  are 
injured;  but  the  usual  practice  is  for  the  transfer  to  be  made,  after 
which  anyone  claiming  to  be  injured  may  bring  suit  to  have  it  stopped. 
This  puts  on  the  one  who  certainly  derives  no  benefit,  and  who  may  be 
injured,  the  burden  of  preventing  the  transfer.  In  Idaho  the  i)arty 
wishing  to  make  the  transfer  must  make  application  to  the  State 
engineer,  who  holds  a  hearing  after  advertisement  of  the  application 
and  the  time  and  place  of  the  heai-ing.  This  places  the  burden  where 
it  belongs— on  the  party  who  is  to  benetit  by  the  transfer.  Such  a 
hearing  will  also  enable  the  State  engineer  to  determine  whether  the 
transfer  will  be  detrimental  to  the  public  interest. 

ADJUDICATION  OF  EXISTING  RIGHTS. 

The  rights  to  water  which  have  been  acquired  should  be  defined  and 
established.  Without  this  any  administrative  system  is  useless,  as 
those  charged  with  distributing  water  will  have  nothing  to  go  l)v,  and 
the  State  engineer  will  have  no  means  of  knowing  whether  or  not  there 
is  surplus  water,  rights  to  which  may  be  acquired  by  applicants.  On 
very  few  streams  have  the  rights  been  defined  and  under  the  present 
system,  as  a  rule,  rights  will  not  be  defined  until  there  is  a  shortage, 
and  if  they  should  be,  rights  acquired  after  an  adjudication  has  taken 
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pliicc  \\ill  not  1)0  included.  Avhich  will  make  necessary  new  adjudica- 
tions from  time  to  time.  If  all  existinu'  rio-hts  are  delined  and  new 
ones  are  acijuired  only  under  the  sui)ei-vision  of  the  State  eno;ineer, 
this  necessity  for  periodical  adjudication  will  he  (h)iie  away  with.  For 
securino-  a  complete  list  of  existino'  riyiits  the  present  law  has  two 
serious  defects.  Adjudications  will  take  place  only  on  the  initiative  of 
the  holdei-s  of  riuhts.  and  if  the\-  are  indisposed  to  take  the  matter  up, 
rights  may  remain  undetined  for  years.  This  has  heen  the  experience 
in  Idaho,  where  a  law  was  passed  which  authorized  the  State  authori- 
ti(\s  to  heyin  such  actions.  The  enforcement  of  this  law  was  fouo"ht 
by  the  farmers  who  did  not  want  to  stand  the  expense  of  adjudication, 
aiul  the  law  was  declared  void  by  the  State  courts  (Bear  Lake  Co.  r. 
Budge,  75  Pac,  615).  But  some  way  of  forcing  adjudication  is  abso- 
lutely essential  to  any  orderly  public  control.  Wyoming,  Nel)raska, 
Utah,  and  Nevada  ha\'e  such  systems.  Those  in  Utah  and  Nevada  have 
not  been  tested  in  t,he  courts,  l>ut  the  Wyoming  and  Nebraska  laws  have 
been  repeatedly  upheld  1)y  their  State  courts.  Under  these  laws.  State 
ofhcials  make  surveys  and  measurements  of  the  ditches  and  irrigated 
lands,  and  take  testimony  as  to  dates  of  construction  and  other  facts 
bearing  on  the  dates  of  acquirement  and  volume  of  rights,  and  on  the 
liasis  of  the  surveys  and  the  testimony  detine  the  rights.  Appeal  from 
such  decision  to  the  courts  is  provided  for.  but  is  not  generally  taken. 
The  second  serious  defect  with  the  present  Montana  system  is  that  no 
provision  is  made  for  surveys  to  secure  the  facts  as  to  capacities 
of  ditches  and  areas  irrigated.  Decisions  as  to  rights  which  depend 
entirely  on  these  facts,  so  far  as  their  volume  is  concerned,  are  based 
entirel}'  on  interested  testimony.  Whether  rights  are  detined  by 
administration  officials  or  ])v  the  courts  this  exact  knowledge  as  to 
physical  facts  is  essential  to  just  conclusions.  In  Utah,  Idaho,  and 
Oregon  rights  are  dehned  by  the  courts,  but  the  law  provides  for 
surveys  by  the  State  engineer  as  a  pait  of  every  adjudication.  In 
Wyoming,  Nebraska,  and  Nevada  riohts  are  detined  t)y  administrative 
officers  as  the  l)asis  of  such  surveys. 

This  work  involves  the  use  of  substantial  head  gates  to  control 
diversions  and  suitable  measuring  devices  to  determine  the  How. 
These  structures  should  l)e  inserted  by  and  at  the  expense  of  the 
respecti\  e  owners  under  the  supervision  of  the  State  engineer.  As 
th(>se  structures  will  cost  a  consideral)le  sum  the  cost  of  making  the 
hydrographic  survey  and  the  necessary  maps  and  compilations  should 
Ije  paid  by  the  State.  The  genei'al  tx-nctit  from  this  work  is  surely 
suflicient  to  justify  the  State  in  bearing  this  expense. 

The  system  of  State  conti'ol  of  iri-igation  reconunended  is  based 
upon  the  police  power  of  the  State.  In  several  States  th(^  unappropri- 
ated waters  an>  declai'cd  to  be  the  property  of  the  State  as  a  basis  for 
laws  controlling  the  acquirement   of   rights  and   the  distribution  of 
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water,  hut  in  \Vv()iniMii\  the  only  State  havin*^-  a  constitutional  dcelara- 
tion  that  the  water  l)elono-s  to  the  State,  the  supreme  court  has  lield 
that  ""The  pul)lie  ownership  *  *  *  is  rather  that  of  sovereign 
than  proprietor,''  thus  basino-  the  hiws  of  that  State  on  its  police  power 
rather  than  on  its  ])i'()prietorship  of  the  water  (Willey  /".  Decker,  73 
Pac,  lilO).  The  Colorado  constitution  declares  that  the  unappro- 
priated waters  of  that  State  are  the  property  of  the  pul»iic.  and  its 
court  has  repeatedly  u))hel(l  its  ii-rioation  laws  as  a  pro|)er  exercise  of 
its  police  })ower.  The  constitution  of  Montana  declares  that  the  I)ene- 
ticial  use  of  water  is  a  public  use,  and  any  further  declaration  on  this 
subject  is  not  deemed  necessai-y. 

The  additional  dat:i  reciuired  for  proper  adjudication  of  ritihts  con- 
sist of  reliable  testimony  pertaining  to  the  dates  of  appropriation  of 
existing  rights  and  accurate  information  regarding  the  early  use  of 
water  from  each  ditch  and  the  subse({uent  eidargement.  if  any.  The 
codes  of  Western  States  differ  as  to  the  methods  of  procedure  of  obtain- 
ing these  additional  facts  and  of  making  the  final  determination  of 
water  rights.  In  Utah  the  district  court  appoints  from  one  to  three 
referees;  in  North  Dakota  the  attorney -general,  aided  b}^  the  district 
attorneys  of  the  districts  affected,  bring  suit,  while  in  Wyoming  the 
adjudications  are  made  by  a  l)oardof  five  State  oflicers,  the  majority'  of 
whom  are  thoroughly  familiar  with  the  character  of  the  stream  imder 
consideration,  the  nature  of  tlie  diversions,  the  character  of  the  land 
irrigated,  and  the  kind  of  crops  grown.  The  vital  point  involved  is 
that  the  settlement  of  these  questions  shall  be  placed  in  the  hands  of 
men  having  an  expert  knowledge  of  canal  management  and  the  practi- 
cal retpurements  of  ii'rigated  agriculture.  A  duty  of  such  far-reach- 
ing imi)ortance  should  not  be  imposed  on  eithei'  the  attorney -general 
or  the  judges  of  district  courts  for  the  reason  that  they  may  be  too 
much  burdened  with  other  duties  to  give  the  necessary  time  and 
thought  to  such  water  suits. 

DUTY  OF  WATEil. 

In  ^lontana  at  least  one-fourth  of  the  total  availal)le  stream  flow 
in  summei"  is  now  diverted  and  applied  to  land.  In  defining  the  rights 
which  have  been  acquired  no  fixed  general  duty  can  be  legally  estab- 
lished, since  each  water-right  owner  is  entitled  to  the  amount  of  water 
which  he-has  been  accustomed  to  apply  in  an  economical  wav.  The 
duty  of  water  for  such  rights  must  therefore  be  l)ased  on  beneficial 
use  rtiid  may  vary  with  the  length  of  the  irrigation  season,  the  char- 
acter of  the  soil,  nature  of  the  crops,  etc. 

In  the  case  of  rights  to  be  acquired  the  State  has  a  free  hand,  and  it 
may  place  a  maximum  limit  on  the  amount  of  water  which  may  be 
diverted  to  irrigate  a  given  area  of  land.  In  the  opinion  of  the  writer 
this  maximum  amount  should  not  exceed  3  acre-feet.     Fifteen  inches 
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of  natural  rainfall  and  30  inches  of  irrigation  water,  or  51  inches  in 
all,  should  be  ample  for  any  crop. 

In  all  rights  that  are  hereafter  to  be  ac([uired  the  maximum  time  of 
use  as  well  as  the  maximum  cjuantity  should  })e  specified.  This  time 
limit  for  summer  irrigation  might  be  fixed  at  live  consecutive  months. 
A  provision  of  this  kind  is  necessary  in  order  to  utilize  to  the  fullest 
extent  the  available  water  supply.  Water  is  now  used  in  Beaverhead 
and  other  counties  for  winter  irrigation.  As  i.he  area  devoted  to  dry 
farming  is  increased  the  use  of  water  during  the  early  si)ring  and  fall 
months,  and  even  in  winter,  is  destined,  it  is  believed,  to  increase  in  a 
more  rapid  ratio.  It  would  seem  to  be  well,  therefore,  to  clearlv 
define  all  kinds  of  rights  to  the  use  of  water.  One  man  desires  water 
onl}'  during  the  crop-growing  season,  which  is  assumed  to  be  live 
months;  another  desires  water  for  winter  irrigation,  which  may  be 
assumed  to  be  for  a  definite  period  also;  while  a  third  desires  to  divert  a 
part  of  the  Hood  flow  to  till  his  storage  reservoirs.  Now,  it  would  seem 
to  be  the  duty  of  the  State  to  permit  all  of  these  appropriations  and 
others  that  may  arise,  but  to  so  detine  both  the  time  and  amount  that 
conflicts  ma}'  be  avoided. 

ACQUIREMENT    OF  RIGHTS. 

The  adjudication  of  all  existing  rights  will  fall  far  short  of  its  greatest 
value  if  it  is  not  accompanied  by  a  provision  that  in  the  future  rights 
can  be  acijuired  only  under  such  supervision  as  will  insure  a  public 
record  of  their  dates  and  volumes,  in  order  that  there  ma}'  be  at  all 
times  a  complete  record  of  rights.  The  systems  adopted  for  this  in 
Wyoming,  Nebraska,  Idaho,  Utah,  and  Nevada  are  in  general  the  same, 
and  may  be  considered  the  best.  The  person  wishing  to  acquire  a 
water  right  is  re(juired  to  apply  to  the  State  engineer,  stating  in  pre- 
scribed form  how  much  water  he  wants  and  from  what  source,  the 
location  of  his  irrigation  works,  and  the  lands  to  be  irrigated.  If  this 
application  is  in  proper  form,  and  there  is  unappropriated  water  in  the 
source  of  supply,  a  permit  is  issued  flxing  the  conditions  under  which 
the  work  must  be  done  and  the  time  when  it  nmst  be  completed.  On 
or  before  the  expiration  of  this  time  proof  of  completion  must  be 
submitted,  and  a  certificate  is  then  issued  stating  what  rights  have  been 
acquired.  Such  a  system  is  not  intended  as  a  limitation  on  the  acquire- 
ment of  rights,  but  rather  as  a  means  of  encouraging  construction  by 
relieving  the  builders  of  works  of  uncertainty  as  to  the  water  supply 
and  of  the  necessit}-  of  lighting  for  their  rights  in  the  courts. 
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ADMINISTRATIVE   SYSTEM. 

The  need  of  eoiiipotent  Statt^  otiiccrs  t  >  tlividc  tlic  How  of  canals 
and  streams  in  a  just  iMaimer  amon*;-  the  watei'  users  has  been  keenly 
felt  in  Montana  for  more  than  a  decade.  In  1889  the  State  legislature, 
in  order  to  relieve  the  situation  to  .so^nie  extent,  enacted  the  following: 

(House  bill  No.  106.     .\pprovea  March  2,  ISIW.] 

Sfx'.  1.  Wht'iit'ver  the  watt-r  rights  pertaining  to  any  stream  or  water  system  within 
the  State  of  Montana  have  l)een  determined  by  a  decree  of  a  competent  conrt  it  shall 
be  the  duty  of  the  district  judge  of  the  district  within  which  such  water  rights 
are  situated,  upon  the  application  of  the  owners  of  at  least  twenty-five  per  cent  of  the 
water  rights  affected  by  such  decree,  to  appoint  a  connnissioner,  who  shall  have 
the  authority  to  measure  and  distriljute  to  the  parties  interested  under  such  decree  the 
water  to  which  they  are  entitletl  according  to  their  priority,  as  established  by  such 
decree;  and  for  that  purpo.se  such  connnissioner  shall  have  authority  to  enter  upon 
any  ditch,  canal,  aqueduct,  or  other  source  of  conveying  the  waters  affected  by  such 
decree,  and  to  visit,  inspect,  and  adjust  all  head  gates  or  other  means  of  distributing 
such  waters,  and  shall  have  the  same  i)Ower  as  a  sheriff  or  constable  to  arrest  any  and 
all  persons  interfering  with  the  distribution  made  by  him  and  to  take  such  persons 
before  the  judge  of  the  district  court  for  trial  for  contempt  of  the  decree  of  said  court. 

Si:c.  2.  The  parties  using  the  water  shall  be  liable  for  the  payment  of  the  fees  and 
compensation  of  such  commissioner,  and  the  judge  of  the  district  court  is  authorized 
and  directed  to  fix  the  compensation  of  such  commissioner  and  to  apportion  the 
amount  of  such  compensation  proportionately  among  the  water  users  named  in  said 
decree,  and  which  said  order  shall  have  the  force  and  effect  of  a  judgment  and  may 
be  enforced  by  an  execution. 

Sec.  3.  If  said  commissioner  shall  fail  to  perform  the  duties  imposeil  upon  him  by 
order  of  court  he  shall  be  deemed  guilty  of  conten)pt  of  the  order  of  said  court. 

This  law  has  been  a  benefit  to  a  small  number  of  irrigators.  Those 
whose  rights  had  been  established  by  a  decree  of  the  court  took  advam- 
tage  of  the  means  provided,  petitioned  the  court  to  appoint  a  water 
commissioner,  and  had  their  w^ater  supply  properh'  apportioned. 
As  a  rule,  the  commissioners  were  young  men  who  were  completing 
a  course  in  engineering  at  the  agricultural  college  of  Montana,  and 
being  familiar  with  modern  methods  of  measuring  water,  as  well  as 
honest  and  capable,  their  work  was  .satisfactory.  The  sphere  of 
action  of  the  law  is  extremely  limited  because  few  rights  have  been 
established. 

The  act  was  amended  by  the  last  legislature,  granting  permission  to 
commissioners  to  maintain  ditches  at  the  expense  of  the  owners,  pro- 
vided that  the  majority  of  the  water  users  desire  it.  Provision  is  also 
made  for  a  hearing  before  the  judge  of  any  district  court  when  a  water 
user  is  dissatistied  with  the  distribution  of  water  as  made  by  the  water 
commissioners.  The  water  commissioner  is  likewise  required  to  sub- 
mit a  full  report  to  the  judge  at  the  close  of  the  former's  term  of 
service,  showing  in  detail  the  total  amount  of  water  distributed  to  each 
water  user  during  the  season  and  the  total  cost  for  repairs  and  main- 
tenance, whereupon  the  judge  fixes  the  sum  which  each  shall  pay  in 
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proportion  to  the  amount  of  water  which  each  has  received.  Any 
person  wlio  is  dissatistied  with  the  report  of  the  water  commissioner 
may  have  a  hearing-  before  the  judge. 

The  amended  law  reipiires  the  water  user  to  provide  a  suitable  head 
gate  and  a  measuring  device,  and  persons  failing  to  supply  these  struc- 
tures receive  no  water. 

With  general  provision  for  th6  adjudication  of  all  existing  rights 
and  the  orderly  acquirement  of  rights  in  the  future,  it  would  seem 
best  to  su])ersede  the  present  commissioners  appointed  by  the  courts 
bv  those  a[)pointed  by  the  governor  under  some  system  that  will  insure 
the  appointment  of  men  familiar  with  irrigation  practice. 

In  providing  for  distributing  water  each  drainage  basin  should  l)e 
regard(>d  as  a  unit.  The  wisdom  of  this  course  is  plainly  seen  in  the 
behavior  of  the  Bitter  Root  River.  On  August  12,  1903,  the  flow  at 
(rrantsville  was  y>-21  cubic  feet  per  second,  and  leaving  out  of  consid- 
eration the  inflow  from  tributaries,  the  gain  due  to  seepage  in  a  dis- 
tance of  -18  miles  was  1,111  cubic  feet  per  second.  It  would,  therefore, 
be  unnecessary  to  shut  water  out  of  late  canals  at  the  upper  end  to 
supply  older  ones  below,  since  they  would  be  supplied  l)y  seepage. 
A  long  stream  would  not  be  within  the  jurisdiction  of  a  single  court, 
and  some  official  with  a  wider  jurisdiction  than  a  court  commissioner 
should  have  charge  of  the  distribution  of  water  from  such  a  stream. 
In  Colorado,  Wyoming,  Nebraska,  Utah,  Idaho,  and  Nevada  this  has 
been  provided  for  by  the  appointment  of  water  commissioners  by  the 
governor,  upon  recommendation  of  the  county  commissioners  in  some 
States  and  of  the  division  engineer  or  superintendent  in  other  States. 
In  each  of  these  States  the  plan  is  to  divide  the  State  into  divisions  on 
drainage  lines  in  such  a  way  that  no  stream  will  be  in  more  than  one 
division,  and  divide  these  into  districts  of  any  convenient  size,  trying 
to  arrange  them  so  that  they  will  be  as  nearl}'  independent  as  possible. 
For  each  district  there  is  a  conmiissioner  who  has  direct  charge  of  the 
distribution  of  water  Avithin  his  district,  and  for  each  division  there  is 
a  superintendent  who  has  general  supervision  of  the  work  of  the  com- 
missioners and  decides  all  questions  between  districts  where  a  stream 
and  its  tributaries  extend  into  more  than  one  district. 
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LETTER  OE  TRANSMriTAL. 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 
Washington,  D.  C,  September  25,  1906. 

Sir:  I  have  the  honor  to  transmit  herewith  a  report  on  Corn- 
harvesting  Machinery,  by  C.  J.  Zintheo,  of  this  Office.  This  report 
briefly  sketches  the  history  of  corn-harvesting  machinery  in  this 
country,  describing  in  more  or  less  detail  the  various  implements  and 
machines  which  have  been  used  and  are  now  in  use,  and  discusses 
the  econom}'^  of  using  such  labor-saving  devices. 

On  a  large  part  of  the  corn  land  of  this  country  the  grain  only  is 
harvested,  leaving  the  stalks  in  the  field  to  be  consumed  by  cattle  to 
some  extent,  but  principally  to  go  to  waste,  and  remain  in  the  way 
of  subsequent  cultivation.  In  this  way  a  large  part  of  the  food  value 
of  the  corn  plant  is  lost.  The  great  object  of  the  introduction  of 
corn-harvesting  machinery  is  to  prevent  this  loss. 

The  report  gives  figures  as  to  the  value  of  corn  fodder,  and  the  cost 
of  gathering  it  with  the  various  machines  descril)ed. 

Such  a  report  should  be  of  value  to  the  farmers  in  the  corn-growing 
sections,  and  its  publication  as  a  bulletin  of  this  Office  is  recom- 
mended. 

Respectfully, 

A.  C.  True,  Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture. 
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CORN-HARVESTING  MACHINERY. 


INTRODUCTION 

Corn  was  the  earliest  as  it  is  the  most  important  cultivated  crop  on 
the  American  farm.  ^Mien  the  first  colonists  settled  on  American 
soil  they  found  the  Indians  producing  corn,  and  also  preparing 
various  foods  from  it.  The  first  corn  grown  by  white  men  was  that 
of  the' Virginia  Colony,  at  Jamestown,  in  160S,  and  it  is  claimed  that 
two  Indians  taught  them  how  to  plant  and  cultivate  the  crop.  The 
product  of  this  harvest  served  almost  as  the  sole  food  supply  of  the 
colony.  The  early  Massachusetts  colonists,  too,  received  their  first 
lessons  in  corn  cultivation  from  the  Indians.  The  first  fields  culti- 
vated by  the  settlers  there  were  those  which  had  been  left  vacant  by 
the  Indians. 

The  Ignited  States  census  of  1840  gives  the  corn  yield  for  that  year 
as  377,518,875  bushels.  The  following  census  (1850)  places  the  5^eld 
at  592,000,000  bushels,  with  a  corn  acreage  of  31,000,000.  During 
the  civil  war  little  advance  was  made  in  the  production  of  corn.  In 
the  year  1900  the  United  States  alone  produced  2,105,102,516  bushels, 
of  about  75  per  cent  of  the  total  crop  of  the  world.  .  In  1904  the  yield 
of  corn  reached  2,467,480,934  bushels,  and  the  acreage  92,231,581. « 

It  is  only  when  compared  with  the  production  of  other  cereals  that 
the  importance  of  this  crop  is  fully  appreciated.  At  the  present  time 
one-fifth  of  the  area  in  improved  land  in  the  United  States,  one-third 
the  area  in  crops  of  all  kinds  except  pasture,  and  one-half  the  area  in 
cereal  crops  is  devoted  to  corn.  In  1899,  while  35  per  cent  of  the 
farmers  of  the  United  States  raised  wheat,  82  per  cent  raised  corn. 
The  total  combined  yield  of  wheat,  oats,  barley,  rye,  and  buckwheat 
in  the  United  States  amounted  in  1904  to  1,673,995,336  bushels,  and 
the  acreage  was  79,649,720 — these  figures  equaling  two-thirds  of  the 
yield  and  four-fifths  of  the  acreage  of  the  corn  crop.  The  farm  value 
of.  the  corn  crop  for  1904  was  $1,087,461,440,  wlide  ths  combined 
value  of  the  other  crops  mentioned  for  the  same  year  was  $877,120,785 
or  only  80  per  cent  of  the  value  of  the  com  crop.'*     In  1905  the 

a  U.  S.  Dept .  Agr.  Yearbook  1904,  p.  628.  &  Ibid.,  p.  629. 
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yield  of  the  corn  crop  was  2,708,000,000  bushels  and  the  value 
$1,116,700,000. 

There  may  be,  moreoyer,  a  double  haryest  from  every  field  of  corn — 
that  of  the  <:;rain  and  that  of  the  fodder.  There  are  thousands  of 
farmers  in  the  United  States  who  in  the  last  few  years  liave  doubled 
the  profit  they  used  to  make  on  their  corn  crop,  by  harvesting  the 
whole  ]:)lant — stalks,  leaves,  and  all — yet  there  are  tens  of  thousands 
of  other  farmers  who  still  "snap  "  or  husk  their  corn  in  the  field,  letting 
the  stalks  and  blades  go  largely  to  waste.  It  has  been  demonstrated 
beyond  a  doubt  that  when  properly  harvested  corn  fodder  is  as 
nutritious  as  good  hay.  The  farmer  who  would  receive  tlie  full  value 
of  his  crop  should  secure  this  fodder  with  as  much  care  as  he  gives  his 
hay,  taking  care  that  it  is  harvested  at  the  proper  period,  and  not 
allowed  to  have  the  nutrients  it  contams  leached  out  by  rains  or 
injured  by  frost. 

The  composition  of  the  dry  matter  of  the  fodder  corn  varies  greatly 
with  the  season.  The  yield  of  food  material  increases  with  the 
advancing  age  of  the  corn,  the  largest  amount  being  obtained  when 
the  corn  is  well  ripened.  Feeding  experiments  have  been  conducted 
with  corn  fodder  by  which  it  has  been  determined  that  at  least  ^ 
per  cent  of  the  food  value  of  the  corn  plant  is  in  the  stalk,  and  that 
the  stalk  can  be  cut  at  the  time  the  ear  is  dented  without  material 
loss  to  the  kernel.  A  mine  of  wealth  is  thus  opened  to  those  farmers 
who'are  in  position  to  make  use  of  this  fodder. 

For  years  we  have  had  machines  which  successfully  harvest,  thrash, 
and  clean  the  small  grains,  so  that  every  ])art  of  the  plants  may  serve 
some  useful  purpose.  The  machinery  for  the  care  of  the  corn  crop 
has  been  much  more  difficult  to  develop  than  any  other  line  of  farm 
implements.  Altho  there  has  been  considerable  progress  in  the  har- 
vesting of  corn,  no  such  profound  changes  have  been  made  as  tliose 
in  the  harvesting  of  small  grain.  The  larger  part  of  the  crop  is  still 
husked  by  hand  from  the  standing  plant,  and  the  crop  is  but  partially 
utilized.  In  large  sections  of  the  country  only  the  ears  are  gathered, 
while  the  leaves  and  stalks  are  almost  a  total  loss. 

After  the  success  of  mowing  and  reaping  machines,  inventors  tried 
to  develop  a  corn  harvester  along  the  lines  followed  in  the  construc- 
tion of  those  machines.  The  old  methods  of  harvesting  corn  fodder 
were  slow,  expensive,  and  laborious,  and  the  manufacturers  have  long 
sought  to  solve  the  problem.  Their  success  is  not  as  yet  complete, 
but  the  labor-saving  devices  so  far  perfected  have  largely  changed 
conditions.  The  corn  may  now  be  cut,  husked,  and  shredded  with 
less  labor  than  the  cutting  alone  formerly  required. 
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SIMPLE  METHODS  OF  HARVESTING  CORN. 
TOPPING. 

As  a  stock  food,  bolli  the  ears  and  the  stalk  of  tlie  corn  ])hint  liave 
been  used  from  the  earhest  times.  The  Aztees  and  the  Peruvian 
Indian  tribes  jiractised  toj)])ing  corn  for  this  pur})()se  at  the  time  they 
were  conquered  by  the  Spaniards.  This  method  of  securintj  fodder 
was  followed  by  the  early  colonists  and  continued  to  be  the  common 
method  until  late  in  the  nineteenth  century.  Tt  is  largely  followed 
in  Italy,  and  is  still  practised  in  many  parts  of  the  South. 

Before  topping  corn  it  is  necessary  to  allow  the  ears  to  pass  the 
silking  period  in  order  to  secure  fertilization.  If  done  before  this  the 
grain  fails  to  develop.  Soon  after  fertilization  has  been  accom- 
plished the  silk  rapidly  turns  brown,  and  when  the  kernels  have  past 
the  milky  state  the  corn  ]:)lant  is  ready  to  top. 

The  toppmg  was  formerly  done  by  a  man  who,  with  a  sharp  knife, 
past  along  the  row  of  corn  and  cut  off  the  top  just  above  the  ear,  and 
also  strij)t  the  leaves  from  that  part  of  the  stalk  left  standing  in  the 
field.  The  parts  cut  off  were  laid  in  small  piles  to  dry  and  were 
afterwards  tied  into  bundles.  The  bundles  were  set  up  in  little  shocks 
and  left  until  the  fodder  was  sufficiently  cured,  when  they  were 
hauled  away  and  stacked  near  the  feeding  place.  This  feed  was  con- 
sidered very  valuable  and  was  used  for  feeding  the  horses  and  oxen 
in  the  spring  before  the  grass  came,  when  the  work- animals  had  the 
hardest  labor  of  the  year  to  perform. 

In  regard  to  the  advisability  of  topjiing  corn,  the  Pennsylvania 
Station"  found  that,  by  topping,  1,050  pounds  of  fodder  was  obtained, 
at  a  loss  of  540  pounds  of  ear  corn,  as  compared  with  allowing  the 
corn  to  ri])en  and  mereh^  gathering  the  ears.  The  Mississippi  Station,^ 
as  a  result  of  a  three  years'  trial,  found  the  net  loss  in  feeding  value 
more  than  20  per  cent.  Seven  other  stations  show  an  average  loss 
which  was  ''more  than  the  feeding  value  of  the  fodder  secured." 

At  the  Arkansas  Station  ^  neither  topping  nor  pulling  reduced  the 
jaeld  so  much  as  cutting  and  shocking  the  whole  plant  when  the  ears 
were  just  past  the  roasting-ear  stage,  as  shown  in  the  following  table: 

Effect  of  method  of  harvesting  corn  on  the  yield  of  grain. 


Method  of  treatment. 


Left  standing  till  ripe. . 

Topt  above  ear 

Leaves  stript 

Stalks  cut  and  shocked . 


Yield  per  acre. 

j  Pounds. 

Bushels. 

'        1,241 

t2r\ 

1,224 

21f 

1,102 

19f 

1,07.5 

19i 

Loss  per 
acre. 


17 
139 
16C 


a  Pennsylvania  Sta.  Rpt.  1891,  pp.  55-60.  <■  Arkansas  St.i.  Bui.  24,  p.  120. 

6  Mississippi  Sta.  Rul.  .S.3.  p.  04.   . 


8 

PULLING  OR  STRIPPING  THE  LEAVES. 

Thruoiit  the  Southern  States  the  leaves  of  the  corn  plant  dry  up 
before  the  ears  are  mature,  and  the  custom  prevails  of  stripping  the 
leaves  from  the  stalk  while  they  are  still  green  and  the  ears  immature. 
At  least  8  experiment  stations  in  the  Southern  States  have  investi- 
gated the  influence  of  this  practise  on  the  yield  of  corn  and  in  general 
report  a  decrease  of  10  to  20  per  cent.  The  earlier  the  work  was  done 
the  greater  the  loss.  Redding,  of  Georgia,"  concluded  that  ''pulling 
fodder"  is  only  expedient  under  the  most  favorable  circumstances; 
but  where  it  is  done  the  best  practise  is  to  strip  the  blades,  from  and 
including  the  ear  blade  downward,  at  about  the  usual  time  of  pulling, 
and  in  a  week  or  ten  days  to  cut  off  the  stalks  above  the  ear.  Besid,es 
adding  largely  to  the  A'ield  of  stover  this  method  is  believed  to  be  more 
expeditious. 

The  Florida  Station^  reports  that  "pulling  fodder"  has  the  effect 
of  loosening  the  husks  on  the  ear  before  the  grain  becomes  hard,  thus 
promoting  the  ravages  of  the  weevil. 

CORN  CUTTING  WITH  KNIVES. 

The  unsatisfactory  results  which  followed  when  corn  was  topt  or 
stript,  together  with  the  extension  of  corn  growing,  led  the  farmers  to 
seek  a  better  way  of  securing  fodder.  This  was  found  in  the  method, 
continued  to  our  own  time,  of  cutting  the  stalk  close  to  the  ground  at 
a  time  when  no  damage  is  done  to  the  ripening  grain  and  while,  at  the 
same  tiine,  considerable  of  the  saccharine  juices  still  remain  m  the 
stalk. 

The  implement  first  used  for  corn  cutting  was  the  hoe,  or  some- 
thing akin  to  it,  and  it  continued  to  be  used  as  late  as  the  beginning 
of  the  nineteenth  century.  This  was  rather  heavy  and  awkward  to 
handle  and  the  work  of  harvesting  was  slow  and  exhausting.  The 
more  progressive  farmers  discarded  this  crude  implement  and  sub- 
stituted the  corn  knife. 

The  diary  of  one  early  planter  near  Philadelj)hia  tells  the  wa}^  in 
which  the  corn  knife  was  first  used  on  his  farm.  "The  use  of  a 
sharpened  blade  for  cutting  corn  was  first  begun  by  a  negro  who  was 
rather  lazier  than  the  rest  and  always  sought  to  escape  the  harder 
labors  of  the  farm.  lie  wrapt  one  end  of  a  broken  sithe  l)lade  with 
a  cloth  and,  using  this  for  a  handle,  was  able  to  cut  three  times  as 
much  corn  as  he  had  cut  with  the  hoe,  and  that  with  less  fatigue." 

^lany  kinds  of  blades  were  used  for  the  ])ur])ose,  but  among  them 
the  sithe  blade  was  most  largely  employed.  It  was  customary  to  cut 
these  blades  in  two  ]:)arts.  The  knife  made  from  the  j^oint  of  the 
sithe  was  considered  the  better.     It  was  somewhat  liirhter  in  weight 


a  Georgia  Sta.  Bui.  23,  pp.  81-82.  b  Florida  Sta.  Bui.  16,  p.  8. 
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Fig.  1. — Com  hook. 


than  that  made  fioiu  tlie  shank  end,  and  of  better  shape.  Sometimes 
a  sliank  was"  made  by  l)eatmo;  and  hammering  the  upper  end  of  the 
bhide  into  projxT  shape,  and  sometimes  l)y  cutting  away  the  thin  part 
of  the  blade  for  a  few  inches.  By  many  these  old  homemade  knives 
are  much  preferred  to  the  factory-made  knife  now  almost 
universally  used.  The  factory-made  knives  are  of  all  sizes 
and  shapes.  The  corn  hook  (fig.  1)  now  extensively  used  is 
generally  considered  even  more  convenient  than  the  corn  knife. 
In  figure  2  is  shown  a  form  of  corncutter  which  is  fastened 
to  the  boot.  This  implement  is  pushed  with  considerable 
force  against  the  stalks,  severing  them  close  to  the  ground. 
It  is  unnecessary  to  stoop  over  the  work  w^hen  using  it. 
Another  form  of  this  implement  is  made  so  as  to  be  fastened 
to  the  forearm.     This  form  is  very  convenient  for  topping. 

AMien  the  corn  is  cut  with  a  com  knife,  it  is  customary  to  set 
it  up  in  shocks  to  cure.  Shocks  vary  greatly  in  size,  ranging 
from  6  hills  square  (36  hills  to  the  shock)  to 
16  hills  square  (256  hills) ;  a  very  common 
size  is  1 2  hills  square  (144  hills) .  Shocks  of 
the  smaller  sizes  are  common  in  the  North 
Atlantic  States,  where,  according  to  the 
Connecticut  Station,  it  is  more  difficult  to 
preserve  flint-corn  stover;  while  10  hills  square  and  12  hills  square 
are  common  sizes  in  the  North  Central  States.  A  common  method 
is  to  tie  the  tops  of  4  hills  together  as  they  stand,  and  then  to  cut  and 
shock  the  rest  of  the  plants  around  these. 
This  form  is  called  a  four-saddle  shock. 
Another  method  of  making  the  shock  is  to 
use  a  wooden  horse  as  a  temporary  support. 
In  either  case  the  shock  is  built  around  the 
support  with  great  care  to  prevent  it  from 
being  blown  over  by  heavy  winds  or  dam- 
aged by  rain.  In  some  cases  the  corn  is  tied 
into  small  bundles  w^hich  are  set  together 
to  form  the  shock;  more  commonly  the 
stalks  are  gathered  as  cut  and  set  up  an  arm- 
ful at  a  time.  Where  the  wooden  horse  is 
used,  the  shock  is  built  about  the  horse  by 
leaning  the  first  bundles  or  armf  uls  against 
a  pair  of  projecting  arms  formed  by  inserting 
a  pole  thru  a  hole  bored  at  right-  angles  to 
the  horse  (fig.  3).  Wlien  the  shock  has  been  set  up  the  pole  is  with- 
drawn and  the  horse  removed.  When  completed,  the  shock  is  tightly 
tied  near  the  top.  In  the  past  shocks  have  been  tied  with  bark  or 
12211— No.  173—07 2 


2.— Foot   device  for  cutting 
com. 
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tjrass,  or  more  commonly  by  means  of  a  stalk  of  corn  or  two  stalks 
twisted  together;  but  now  since  twine  has  become  cheai)er  it  is 
extensively  used.  A  rope  with  a  hook  at  one  end  is  sometimes  used 
to  draw  the  tops  together  l)efore  tying.  Sometimes  shocks  are 
allowed  to  stand  without  being  tied. 

After  the  fodder  has  become  cured,  which  usually  takes  about  a 
month,  the  shocks  are  generally  husked  by  hand  in  the  field,  and  the 
stover  is  commonly  tied  into  bundles,  tho  this  is  l)y  no  means  a  uni- 
versal practise.  The  stover  is  then  shocked  up  again.  Frequently 
the  stover  from  two  or  more  shocks  of  corn  is  put  up  in  a  single  shock. 
For  convenience  in  husking  a  movable  table  is  sometimes  used,  on 
which  the  stalks  are  laid  while  being  husked.  The  ears  are  thrown  in 
piles  on  the  ground  near  the  shocks,  and  afterwards  hauled  to  the 
crib.  The  stover  is  sometimes  hauled  to  the  barn  and  stored  but  often 
it  is  left  standing  in  the  field  till  needed  for  feeding  during  the  winter. 

It  is  important  to 
choose  suitable  weather 
conditions  for  husking, 
since  if  the  plants  are  too 
dry  the  stalks  will  break 
and  blades  will  fall  off 
and  be  lost.  On  the 
other  hand  extremely  wet 
weather  makes  the  ground 

Fig.  3.— Wooden  horse  used  to  support  shock.  tOO  SOf  t  f  Or  liaulmg  lU  the 

corn. 

The  cost  of  these  methods  of  caring  for  the  cOrn  crop  varies  with 
the  locality  and  the  year.  Takmg  the  average  of  the  replies  to  200 
inquiries,  it  has  been  learned  that  one  man  is  able  to  cut  and  shock  by 
hand  about  34  shocks  12  hills  square,  or  nearly  IJ  acres  of  corn  per 
day.  The  average  cost  per  shock  for  cutting  by  hand  is  6.5  cents,  or 
SI. 50  per  acre. 

The  advantage  of  cutting  the  cornstalks  and  allowing  them  to  cure 
m  the  field  is  strikingly  illustrated  in  an  experiment  conducted  at  the 
Georgia  Experiment  Station."  One  acre  of  land  was  laid  off  into 
52  4-foot  rows,  and  planted  in  corn.  From  20  of  these  rows  the 
leaves  were  pulled  and  carefully  cured  and  weighed.  This  required 
the  labor  of  four  men  during  two  hours,  the  cost  being  40  cents,  or 
$1.04  per  acre.  On  the  same  day  16  rows  were  cut  and  shocked, 
which  required  the  time  of  four  men  one  hoiu",  the  cost  being  only  20 
cents,  or  $0.65  per  acre.  The  remaining  16  rows  were  left  untouched 
until  the  ears  were  fidly  matured,  when  they  were  husked  and  the 


o  Georgia  Sta.  Bui.  51,  pp.  280-281. 
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stalks  were  cut  and  weighed.  On  the  same  day  the  ears  of  the  other 
lots  were  husked  and  weighed,  and  all  the  fodder  was  cut,  weighed, 
and  shretlded.     The  following  table  gives  the  rgsult  of  the  experiment: 

Results  of  harvesting  eorn  by  diffennl  inethoik. 


How  harvested. 


1.  Blades  pulled ;  stalks  harvested 

2.  Blades  pulled:  stalks  not  harvested  . . 

3.  Stalks  cut  and  shocked -. . . 

4.  Ears  husked  and  stalks  cut  when  dry 


SheUed 
com. 


Bushels. 

47.24 

47.24 

148.74 

45.43 


Blade 
fodder. 


Pounds. 
585 
585 


Pounds. 
2,012 


3,037 
2,195 


Total 
value  of 
product 
per  acre. 


$35.18 
27.13 
39.55 
31.49 


The  total  values  axe  based  on  the  following  prices :  Shelled  corn,  50 
cents  per  bushel;  naked,  weather-beaten  stalks  and  husks  shredded, 
40  cents  per  hundredweight;  the  stover,  including  stalks,  l)lades,  and 
shucks  from  the  shocks,  50  cents  per  hundredweight;  cured  corn 
blades,  00  cents  per  hundredweight. 

The  plats  on  which  the  stalks  were  cut  and  shocked  yielded  1.5 
bushels  more  than  plats  on  which  blades  were  pulled,  and  3.31 " 
bushels  per  acre  more  than  the  plats  on  which  the  stalks  were  left 
untouched. 

In  discussing  the  experiment,  Professor  Redding  says : 

The  economic  result.s  arc  .'^o  strikingly  in  favor  of  the  cutting  and  shocking  method  of 
harvesting  the  corn  crop  that  there  can  he  no  further  doul)t  of  its  great  economy. 

The  results  of  the  foregoing  experiment  confirm  the  experience  gained  in  the  last 
five  years  in  regard  to  methods  of  harvesting  corn,  and  strengthen  the  conchusion 
already  reached,  that  it  is  much  more  economical  to  cut  the  stalks  down  and  shock  them 
than  to  pull  the  fodder  in  August  or  to  husk  the  ears  in  September  or  October. 


MACHINES  FOR  HARVESTING  CORN. 

SLED  HARVESTERS  AND  SIMILAR  DEVICES. 

As  early  as  the  year  1820  attempts  were  made  to  construct  a 
mechanical  corn  harvester.  From  that  year  until  1892  all  attempts 
to  perfect  such  a  machine  were  unsuccessful.     The  machines  invented 

a  The  larger  yield  of  shelled  corn  from  the  plat  that  was  cut  and  shocked  should  not 
be  counted  in  favor  of  that  method  of  harvesting.  It  is  explained  as  follows  in  the 
Georgia  bulletin  just  cited:  "The  increased  weight  of  grain  for  the  plats  on  which  the 
stalks  were  cut  and  shocked  can  be  credited  to  the  fact  that  the  ears  left  on  both  the 
other  series  of  plats  were  drier,  because  fully  exposed  to  the  sun  and  wind.  The  cause 
of  difference  was  overlooked  at  the  time  and  until  too  late  to  remedy.  *  *  *  No 
gain  in  the  weight  of  grain  from  the  cut  arid  shocked  plats  was  expected,  and  the  results 
would  have  been  entirely  satisfactory  had  there  been  a  small  loss  as  the  result  of  cutting 
down  the  stalks." — Editor. 
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Fig.  4.— One-row  sled  harvester. 


were  patterned  after  the  mower  and  the  reaper,  but  owing  to  the  size 
of  the  corn  phmt  these  machines  either  would  not  cut  at  all  or  were 
soon  broken  under  tli^  heavy  strain.  Some  of  the  machines,  how- 
ever, liad  comment!al)le  mechanical  features  which  were  embodied 
in  machines  invented  later. 

Many  homemade  harvestint;  devices  of  the  sled  pattern  have  been 
made  from  time  to  time,  some  of  which  are  illustrated  in  fi«^ures  4,  5, 

and  6.  The  first  harvester 
of  this  class  was  patented 
by  J.  C.  Peterson,  of  West 
Mansfield,  Ohio,  who  put 
one  in  the^  field  in  1886. 
Others  followed  and  added 
improvements  until  eight  or 
ten  harvesters  of  this  kind 
were  in  the  field. 

With  most  of  the  sled 
harvesters  the  driver  rode 
on  the  platform,  and  it  was  necessary  for  him  to  gather  the  stalks  in  his 
arms  in  advance  of  the  cutting  edge,  so  as  to  prevent  them  from  falling 
in  various  directions.  This  method  of  harvesting  was  very  exhausting. 
The  harvester  shown  in  figure  6  was  an  improvement,  in  that  the 
guiding  arm  collected  the  stalks  on  the  platform  and  it  was  only 
necessary  for  the  driver  to  pick  the  stalks  from  tlie  sled  at  inter- 
vals and  throw  them  on  the  ground.  As  an  improvement,  in  order 
to  reduce  the  draft,  the  sled  was  mounted  on  wheels  (fig.  7).  This 
machine  cuts  two  rows  at  a  time, 
and  two  men  sit  on  the  platform, 
one  facing  each  row,  to  guide  the 
corn  against  the  cutting  edge  with 
one  hand,  and  with  the  other  hand 
and  arm  to  collect  the  cut  corn  on 
the  til  ting-side  part  or  wing  of  the 
platform,  drawing  it  back  against 
the  leg,  where  it  is  assembled  until 
enough  has  been  collected  to  form 
a  shock.     The  stalks  are  then  tied 

together  into  a  small  shock,  and  the  side  platform  is  so  tilted  as  to 
deposit  it  upon  the  ground  in  an  upright  position.  This  form  of  corn 
harvester  is  still  used  ([uite  extensively.  It  has  automatic  knife 
guards  by  which  the  cutting  edge  of  the  knife  is  covered  with  a  plate 
of  steel  when  the  machine  is  not  in  use.  This  lessens  the  danger  of 
injury  to  men  and  animals,  wliich  often  happens  when  the  cutting 
blades  are  left  exposed.     The  tilting  parts  or  wings  of  the  platform 


row  sled  harvester. 
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may  be  raised  into  a  vertical  position  to  pass  o})striictions,  or  may  be 
folded  back  a(>;ainst  the  seat  standard.  The  wheels  can  be  adjusted 
to  cut  corn  high  or  low. 


Fig.  6.— Improved  one-row  harvester. 

To  reduce  the  labor  involved  in  cuttin^^  corn  with  the  machines 
described,  another  form  of  corn  harvester  was  invented,  as  shown  in 
fio;ures  S  and  9.  This  machine  consists  of  two  drivino;  wheels,  between 
wdiich  is  mounted  the  frame  for  the  driving  mechanism  and  platform. 
It  is  drawn  l)y  one  horse,  which  walks  between  the  two  rows  that  are 
cut  at  the  same  time.     The  dividers  i)ick  iij)  the  lodged  corn,  except 


Fig.  7.— Corn  harvester  with  automatic  knife  guards. 

such  as  lies  in  the  row  of  corn  away  from  the  machine,  and  guide  it 
to  the  cutting  apparatus,  which  consists  of  two  stationary  side  blades, 
above  which  is  a  movable  sickle,  which  cuts  the  corn  and  deposits  it 
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horizontally  on  a  platform  that  is  elevated  about  6  inches  above  the 
cuttin.^  apparatus.  On  the  inner  side  is  a  «cuide  chain,  which  assists 
in  directin<^  the  stalks  of  corn  to  the  knife  and  tlie  platform.  The 
rear  part  of  the  machine  is  provided  with  a  small  wheel,  al)ove  whicli 
is  a  tilting  lever,  by  means  of  which  the  dividers  in  front  can  be 
raised  or  lowered  to  o:ather  up  the  lod,s^ed  corn  until  it  comes  in  con- 
tact with  the  endless  chain,  wliich  carries  it  backward  until  it  is  cut 
and  deposited  on  the  platform,  as  shown  in  figure  9.  The  macliine 
shown  in  figure  8  has  low  wheels  and  stationary  cut,  while  the  one 
shown  in  figure  9  can,  by  means  of  side  levers,  be  adjusted  to  cut  the 
corn  from  2  to  15  inches  from  the  ground. 


Fig.  8.— Two-row  com  harvester  \\-ith  stationary  lift. 

Machines  of  this  type  gather  and  cut  the  corn  and  drop  it  on  the 
platform.  When  there  is  enough  to  start  a  shoclv  the  horse  is  stopt 
and  the  two  men  who  follow  the  machine  gather  the  corn  from  the 
platform  and  set  it  up  around  t^ie  shock  pole  and  tie  it.  They  then 
start  the  horse  again,  and  when  returning  across  the  field  the  horse  is 
stopt  opposite  the  shock,  to  which  more  corn  is  added,  and  this  is 
continued  until  the  shock  is  of  the  desired  size.  AMien  the  shock  row- 
has  been  started  the  shock  pole  is  pushed  in  so  as  to  be  out  of  the  way 
(fig.  <S)  while  the  balance  of  the  corn  is  being  cut.  This  will  save 
carrying  the  corn  around  the  pole.  The  machine  may  also  be  backed 
up  to  the  shock  instead  of  the  corn  being  carried  to  it  from  the 
machine. 
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The  sled  liarvesters  and  com  harvesters  of  the  same  type  vary  in 
price  from  $5  for  tlie  simj^ler  forms,  wliich  are  made  at  liome  ]>y  tlie 
farmer,  to  $55  for  ihc  more  ehd)orate  machim^s  as  shown  in  (ii^ures  S 
and  9.  These  harvesters  have  one  <;reat  advantasj:e  over  the  more 
compUcated  machines  in  that  the  first  cost  is  U)w.  For  this  reason 
every  farmer,  even  with  only  a  few  acres  of  corn  tti  cut,  can  afford  to 
have  one.  It  requires  but  one  horse  for  motive  power,  and  very 
little  if  any  twine  is  used  to  tie  the  shocks.  However,  if  the  corn  is 
tangled  or  lodged  the  cruder  forms  of  these  harvesters  can  not  be  used, 
as  the  corn  must  stand  straight  and  the  horse  walk  rather  fast  in 
order  that  the  harvester  may  do  perfect  work.  It  is  also  rather  hard 
work  for  the  men  to  gather  and  shock  the  corn.     The  work  of  har- 


FiG.  9. — Rear  view  of  two-row  com  harvester. 

vesting  corn  is  such  that  only  the  best  construction  can  withstand 
the  strain  for  any  great  while,  and  hence  these  macliines  are  being 
used  less  than  formerly,  even  in  those  sections  of  the  country  where 
they  were  once  extensively  introduced. 

In  regard  to  the  cost  of  harvesting  corn  with  these  machines  the 
following  questions  were  sent  out  to  numerous  farmers  in  various 
sections  of  the  country  where  corn  is  raised: 

1.  With  a  sled  harvester,  how  many  acres  of  corn  can  ])e  cut  per  day? 

2.  How  much  does  it  cost  per  acre  to  harvest  corn  with  a  sled  harvester?  (a)  Cost 
of  machine .    (6)  Driver  and  team .     (c)  Twine .     (d)  Extra  shocker . 

From  the  90  replies  received  in  answer  to  these  ([uestions,  it  was 
learned  that  the  minimum  in  acreage  of  corn  cut  per  day  is  2  acres, 
and    the    maximum    10    acres.     The    average    from    all    the    replies 


16 

received  equals  4.67  acres  of  corn  which  can  be  cut  per  day  })y  two 
men  and  one  horse  using  the  sled  harvester. 

In  reply  to  the  (piestion  as  to  cost  per  acre  for  harvestinj^  corn, 
the  minimum  price  reported  was  55  cents  per  acre  and  the  maximum 
$2.  Takint^  the  average  of  all  the  replies  received,  the  cost  of  har- 
vesting corn  with  a  sled  harvester  is  $1 .18  per  acre.  This  is  estimated 
on  a  basis  of  18  cents  per  acre,  or  84  cents  per  daj^  for  the  use  of  the 
machine  and  repairs;  4  cents  per  acre,  or  19  cents  per  day  for  twine; 
58.5  cents  per  acre,  or  $2.75  per  day  for  one  horse  and  a  man  who  does 
part  of  the  shocking;  and  37.5  cents  per  acre,  or  $1.75  per  day  for  the 
other  shocker.  Comparing  this  cost  per  acre  with  that  of  hand  cut- 
ting (p.  46),  it  will  be  noted  that  there  is  a  saving  of  82  cents  per 
■Bcre  in  favor  of  the  machines.  It  will  also  be  noticed  that  two  men 
and  a  horse,  with  a  sled  harvester,  can  cut  and  shock  4.67  acres  per 
day  as  against  1.47  acres  per  day  for  one  man  with  a  knife,  which 
gives  a  credit  of  1.73  acres  per  day  for  the  work  of  the  horse,  or  a  con- 
siderable saving  in  favor  of  the  machine.  The  work  may  thus  be 
done  quicker  than  by  hand,  which  is  of  importance,  as  the  corn  plant 
should  be  cut  promptly  just  w^hen  it  is  ripe  in  order  to  obtain  full 
benefit  of  all  its  nutrients. 

CORN  BINDERS. 

HISTORICAL. 

The  credit  of  inventing  corn-harvesting  machinery  belongs  to 
Edmund  W.  Quincy,  of  Illinois,  as  he  obtained  the  first  patent  on  a 
corn-harvesting  machine  in  October,  1850.  "Old  Father  Quincy," 
as  he  became  well  known  thruout  the  country,  spent  more  than  forty 
years  of  his  life  in  efforts  to  produce  a  machine  to  pick  corn,  and  dur- 
ing most  of  that  time  he  lived  in  abject  j)overty,  wandering  from 
])lace  to  place  pursuing  the  will-o'-the-wisp  of  promised  assistance, 
using  the  money  tossed  to  him  as  alms  to  construct  his  crude  machines 
or  to  remedy  their  defects,  going  for  days  without  food  or  shelter, 
faithful  to  his  cherished  plan  until  the  end.  His  machine  was  essen- 
tially a  field  picker.  Many  other  inventors  worked  like  Quincy,  on 
the  idea  of  a  machine  to  pass  over  the  row  and  pick  the  ears  from 
the  stalks. 

Another  form  of  corn  harvester  (fig.  10)  was  invented  in  the 
"eighties."'  This  machine  cut  the  cornstalks  and  elevated  them  into 
a  wagon,  which  w^as  very  convenient  when  the  fodder  was  to  be  used 
for  ensilage.  The  elevator  could  be  removed  and  a  binder  attach- 
ment put  on  by  wliich  the  corn  w^as  bound  into  bundles,  these  being 
left  in  the  field  to  cure. 

One  of  the  earliest  forms  of  corn  harvesters  and  binders -was  con- 
structed as  a  modified  form  of  the  grain  binder.     This  machine  also 
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was  so  constructed  that  for  the  binder  attachment  a  device  niij^ht  bo 
substituted  to  elevate  the  corn  into  a  wagon. 

The  principle  in  corn  harvesters  and  binders  which  was  destined  to 
prevail  was  invented  by  A.  S.  Peck,  of  Geneva,  111.,  and  patented 
Januar}^  5,  1892.  It  consisted  of  a  corn  luirvester  with  the  two 
dividers  passino;  one  on  each  side  of  a  row  of  corn,  which  was  cut  and 
carried  back  in  a  vertical  position  to  the  binder  attachment  by  means 
of  chains  and  gathering  arms.  A  standard  twine  binder  was  used, 
set  in  a  vertical  ]K)sition  so  as  to  receive  the  stalks  and  keep  them  in 
this  position  until  the  bundle  was  discharged.  The  horses  were 
hitched,  behind  the  machine  the  same  as  thev  are  on  the  header  or 


i  IG.  10. — An  early  corn  harvester. 

push  binder.  The  machine  is  shown  in  figure  11,  in  operation  in 
the  field. 

The  Peck  patent  received  very  little  attention  at  first.  It  showed 
very  few  elements  that  were  new,  as  the  vertical  principle  of  cutting 
grain  had  been  tried  and  failed  to  give  satisfaction.  It  was  rather 
a  rearrangement  of  well-known  principles  used  in  harvesting 
machinery  than  a  new  departure.  Still  it  was  the  collection  of  these 
principles  in  proper  form  which  produced  a  successful  machine." 
After  two  years'  use  by  the  inventor  and  a  few  other  persons,  its 
merit  was  recognized  by  one  of  the  prominent  harvester  manufacturers. 

In  the  perfection  of  farm  implements  there  are  usually  two  stages 
of  development.  The  first  covers  the  conception  of  the  idea  and  the 
12211— No.  173—07 3 
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making;  of  an  implenu'nt  that  does  its  work  satisfactorily  in  the  hands 
of  the  inventor.  The  second  stage  covers  the  pioneer  efforts  to  manu- 
facture it  and  to  introduce  it  into  general  use.  The  period  from  the 
first  invention  of  the  corn-harvesting  machine  by  ''Father  Quincy" 
in  1850,  until  1895,  may  be  considered  as  covering  the  fu-st  stage  of 
the  development  of  corn-harvesting  machinery,  in  which  many 
machines  were  made  that  would  W' ork  well  in  the  hands  of  inventors ; 
but  almost  half  a  century  was  required  for  the  designing  and  perfect- 
ing of  these  machines  so  that  they  might  be  manufactured  for  general 
use.     During  this  time  much  capital  was  lost  in  fruitless  efforts; 

Since  1895  the  self -binding  corn  harvester  has  had  a  considerable 
sale.  In  practically  all  of  the  corn  binders  now  built  the  features 
of  the  Peck  type  predominate.  Even  the  most  divergent  forms  still 
retain  the  general  organization  of  parts  used  in  the  Peck  machine. 


Fig.  11.— Vertical  corn  harvester  in  the  field. 

Among  the  practical  and  successful  corn  binders  in  the  market  the 
widest  divergence  from  the  Peck  type  is  probably  to  be  found  in  the 
machine  invented  by  John  A.  Stone,  of  Chicago.  In  this  machine  the 
binder  is  in  an  almost  horizontal  position,  instead  of  vertical.  When 
the  corn  is  cut  the  stalks  move  a  little  rearward  in  an  upright  position, 
and  then  they  are  tripped  so  that  the  tops  fall  rearward  onto  an 
inclined  deck,  being  guided  in  their  fall  toward  the  binder  by  curved 
guide  arms.  The  butts  are  pushed  out  of  the  way  of  the  incoming 
cornstalks,  and  are  evened  for  a  bundle  bj'  means  of  a  butt  adjuster. 
A  type  of  corn  binder,  which  comes  about  halfway  between  those 
already  described,  was  invented  by  Tarrall  and  Alaul,  of  Batavia, 
N.  Y.  It  is  designed  to  occupy  an  inclined  position  over  the  deck 
for  tb.e  purpose  of  binding  the  stalks  in  a  t.emiprostrate  position. 
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CONSTRUCTIOX. 

There  are,  therefore,  tliree  different  forms  of  corn  binder,  namely, 
the  vertical,  the  horizontal,  and  the  inclined,  the  latter  being  rather 
a  })lending  of  the  two  preceding  types.  These  machines  differ  only 
in  the  relative  position  of  their  elements,  being  composed  of  the  same 
essential  parts.  Binders  consist  essentially  of  the  dividers,  of  which 
])revious  mention  has  been  made,  and  of  cutting  and  binding  devices. 
(See  figs.  12,  13,  and  14.)  A  bundle  carrier  is  usually  also  attached, 
but  this  is  not  essential  to  the  smooth  operation  of  the  machine. 

DIVIDERS. 

The  dividers  consist  of  two  diverging  jaws  opening  at  the  front  of 
the  machine.  The  jaws  begin  in  two  points  at  the  front,  but  grad- 
ually v.iden  vertically  to  where  thev  join  the  frame  of  the  machine, 


Fij.  12.— Skeleton  frame  of  corn  lindor,  showing  chains. 

when  they  have  a  width,  or  rather  a  height,  of  4  feet  or  more.  By 
an  arrangement  of  levers  the  points  may  be  raised  or  lowered. 
Attached  to  each  jaw  are  two  or  three  traveling  chains,  whose  purpose 
it  is  to  bring  the  stalks  to  a  vertical  position  and  carry  them  back  to 
the  binding  deck.  The  chains  are  placed  one  above  the  other  (fig.  12). 
The  lower  one  is  known  as  the  short-corn  chain,  the  middle  one  is 
the  conveyor  chain,  and  the  upper  one  is  the  tall-corn  chain.  The 
middle  chain  passes  around  a  sprocket  wheel  close  to  the  point  of  the 
jaws,  and  extends  back  almost  to  the  binding  deck.  The  upper 
chain  begins  farther  back  and  extends  some  distance  over  the  binding 
deck.  This  chain  is  meant  to  carry  the  tops  of  tall  corn.  The  lower 
chain  is  of  about  the  same  length  as  the  upper  one,  begins  nearer  the 
point  of  the  jaw,  and  does  not  extend  so  far  back.     These  chains  are 
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supplied  with  fingers,  wliicli  take  hold  of  the  stalks  and  lift  them  to  a 
vertical  position  as  the  machine  advances.  The  jaws  have  such  a 
position  relative  to  each  other  as  will  bring  the  fingers  of  the  opposite 
chains  almost  in  touch  with  each  other  at  or  near  the  cutting  ])lades. 
The  chains  receive  their  motion  from  the  main  driving  mechanism, 
and  are  driven  at  such  speed  as  will  bring  the  stalks  to  the  proper 
position  for  cutting  without  shaking  them  too  severelv. 


The  cutting  arrangement 
consists  of  a  serrated  knife 
which  passes  to  and  fro 
across  two  stationary 
blades,  one  of  these  being 
attached  to  each  jaw.  This 
serrated  knife  is  driven  by 
a  pitman  attached  to  a 
weighted  wheel  called  a 
''fly  wheel."  The  added 
weight  gives  enough  stored 
energy  to  sever  the  toughest 
stalks  without  shock  to  the 
small  gear  wheels  (fig.  13). 

Attached  to  the  rear  of 
the  dividers  and  extending 
around  the  binding  deck 
several   guide    springs 


^       are 


(fig.  11)  which  keep  the  tall 
corn  from  bending  over  and 
becoming  entangled  in  the 
binding  gear. 

BINDIXCr   APPARATUS. 


Fig.  13. — Frame  of  com  binder,  showing  mechanism  for 
driving  cutter  knife,  gear  shaft  for  driving  chains  and 
binding  device,  and  roller  bearings. 


Just  behind  the  knife  and 
thence  extending  back  to 
the  bundle  carrier,  is  the  butt  shoe,  or  butt  carrier  (fig.  12).  This 
device  carries  the  weight  of  the  stalks  after  the}^  are  cut.  It  is 
fastened  to  the  frame  just  behind  the  knife,  but  tliru  the  rest  of  its 
length  it  is  adjustable  vertically,  so  that  the  binding  twine  may  be 
placed  at  the  proper  place  on  both  tall  and  short  corn. 

As  the  stalks  are  cut  they  are  carried  back  by  the  conveyor  chain, 
with  their  butts  resting  in  the  butt  carrier  until  they  reach' the  bind- 
ing deck,  where  they  are  pushed  backward  by  the  packers,  which 
have  such  a  motion  as  will  carry  them  perpendicularly  tln-u  the 
binding  deck  and  parallel  to  it  while  conveying  the  stalks  to  the 
knotter.     Their  motion  is  more  rapid  than  that  of  the  chains,  but 
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they  have  the  advantage  of  yielding  sHghtly  while  a  bundle  is  being 
tied.  This  is  important,  as  many  ears  would  otherwise  be  knocked 
from  the  stalks  ])y  jamming  the  stalks  ])eliind  the  needle. 

The  needle  and  tli(>  knotter  form  the  l)inding  attachments.  They 
are  in  nearly  all  cases  of  the  same  pattern  as  are  those  of  the  grain 
binders  of  the  same  makes,  but  are  made  heavier  to  meet  the  require- 
ments of  the  work. 

The  packers  on  these  machines  (fig.  14)  must  have  such  a  motion  as 
to  travel  toward  the  back  of  the  machine  as  long  as  they  project 
above  the  ])inding  deck,' 
their  travel  thru  the  deck 
being  fast  and  of  short 
duration.  There  is  one 
machine  on  the  market 
which  does  not  use  })ack- 
ers  at  all,  l)ut  has  in- 
stead several  chains  with 
collapsing  fingers.  While 
the  l^imdle  is  being 
formed,  these  fingers  as- 
sume a  position  perpen- 
dicular to  their  chains, 
being  held  so  by  the 
guides  over  which  they 
travel.  As  soon,  how- 
ever, as  the  needle  moves, 
these  guides  no  longer 
bear  against  the  fingers, 
which  collapse  when  pres- 
sure is  brought  to  bear 
against  them.  This  pre- 
vents their  jamming  the 
incoming  corn  against 
the  rib  of  the  needle 
while  a  bundle  is  being 
tied  and  avoids  the  break- 
ing off  of  ears  that  would  often  occur  otherwise. 

When  the  bundle  has  be'en  bound  the  two  or  three  discharge  arms 
on  the  binding  shaft  have  reached  the  back  side  of  the  bundle,  and 
by  the  continuous  motion  of  the  shaft  the  arms  force  the  bundle  off 
the  deck  and  discharge  it,  after  which  the  compressor  hook  returns 
automatically  to  its  place  and  the  binding  shaft  stops  until  another 
bundle  is  formed,  when  the  operation  is  repeated.  Figure  14  shows 
the  binding  mechanism  and  the  general  arrangement  of  the  several 
parts  referred  to. 


Fig.  14.— Binder  attachment:  a,  needle;  66,  packers;  c,  knot- 
ter cam;  dd,  compressor  hook;  eee,  discharge  arms;  /,  Butt 
table  or  butt  shoe;  g,  twine  cam. 
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SPKCIAL    FEATURES. 


The  parts  that  are  adjustable  by  lever  are  the  butt  shoe,  the 
dividers,  and  in  some  machines,  the  binding  deck  and  knotter  and 
needle.  The  whole  frame  of  the  machine  may  be  raised  or  lowered 
by  means  of  the  two  worm-and-pinion  arrangements,  one  on  the 
grain  wheel  and  one  attached  to  the  main  drive  wheel. 

In  the  vertical  machine  the  binding  mechanism  has  a  vertical  posi- 
tion; in  the  horizontal  machine  it  sits  horizontally  on  the  frame, 
and  in  the  inclined  machine  it  is  inclined. 

In  the  horizontal  machine  it  is  necessary  to  extend  a  conveyor 
chain  farther  back  than  in  either  of  the  other  types,  so  as  to  bring  the 
tops  of  the  stalks  into  a  horizontal  position.  In  this  type,  too,  the 
bundle  carrier  extends  in  a  direction  parallel  to  the  length  of  the 
machine.  This  arrangement  is  very  apt  to  give  trouble  from  the 
butts  of  stalks  becoming  lodged  in  stubble  or  soft  earth  and  spreading 
the  bundles  in  disorder  upon  the  ground.  This  might  be  avoided 
more  or  less  by  giving  the  bundle  a  sharp  toss,  thus  freeing  the  carrier 
before  any  part  of  it  touches  the  ground.  The  fingers  of  the  carrier  are 
sometimes  made  free  to  move  backward  and  forward  so  as  to  prevent 
the  drag  above  referred  to.  On  the  vertical  and  inclined  machines 
there  is  less  danger  of  trouble  from  this  source,  as  the  bundle  carriers 
extend  across  the  path  of  the  machine.  The  smooth  operation  of  the 
carriers  depends  greatly  on  the  skill  of  the  operator.  Too  many  bun- 
dles crowd  the  carrier  and  prevent  the  binding  attachment  from 
properly  freeing  itself,  causing  the  leaves  of  the  stalks  in  one  bundle 
to  become  wrapt  about  the  stalks  in  another. 

The  tall-corn  chains  may  be  removed  where  the  corn  is  short  or  of 
medium  height,  and  in  clean  fields  of  tall  corn  the  short-corn  chains 
are  unnecessary.  In  short  corn  the  lower  chain  has  sometimes 
proven  inadequate  alone  to  properly  convey  the  stalks  to  the  binding 
deck.  By  the  addition  of  a  small  iron  rod  or  spring  (shown  at  a, 
figure  12,  p.  19)  on  each  of  the  dividers,  the  choking  of  the  binding 
gear  is  prevented  and  a  more  nearly  perfect  bundle  is  made.  A  short 
iron  bar  has  also  been  added  on  many  machines  to  serve  the  same 
purpose.  This  is  usually  placed  in  a  horizontal  position  between 
the  lower  and  middle  chains.  The  dividers  are  adjustable  vertically, 
allowing  them  to  pick  up  corn  that  is  lying  flat  upon  the  ground,  the 
lever  being  in  reach  of  the  driver. 

To  protect  the  mechanism  from  the  stalks  of  the  uncut  rows,  a 
guide  rod  of  hickory  or  other  tough  wood  is  usually  attached  to  the 
dividers  and  extended  as  far  back  as  is  necessary.  It  may  be  raised 
or  lowered  independently  of  the  dividers,  however,  so  as  to  give  pro- 
tection against  either  tall  or  short  corn.  This  bar  is  shown  at  the 
left  in  figure  15,  and  the  tilting  lever  on  the  right. 
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Badly  tangled  fields  make  the  j)r()gress  of  one  of  these  machines 
slow,  but  it  is  remarkable  with  what  precision  the  chain  conve^^ors 
right  the  stalks.  The  adjustment  is  accomplished  by  tilting  the 
machine  forward  or  backward  b}^  the  tilting  lever,  according  to 
whether  it  is  desired  to  lower  or  raise  the  points  of  the  dividers.  As 
the  weight  is  almost  evenly  distributed  on  either  side  of  the  main 
shaft,  it  takes  but  a  very  little  power  to  bring  the  dividers  into  the 
desired  position. 

There  are  two  types  of  these  dividers — the  vertical  (see  fig.  11, 
p.  IS)  and  the  inclined  (fig.  15).  For  the  vertical  it  is  claimed  that 
little  jostling  is  given  the  corn,  decreasing  the  danger  of  knocking  off 
ears,  while  advocates  of  the  inclined  pattern  claim  to  accomplish  the 


Fig.  15. — Inclined  corn  binder,  showing  tilting  lever  and  guide  rod. 

same  result  by  allowing  the  stalks  to  recline  against  the  inner  jaw 
and  be  carried  backward  between  the  fingers  of  the  conveyor  chain 
on  that  side. 

Owing  to  the  great  variation  in  height  of  corn,  even  in  the  same 
field,  the  binding  attachments  are  given  great  range  of  operation. 
In  some  machines  they  are  placed  as  high  as  32  inches.  On  machines 
of  this  range  it  is  customary  to  have  two  needles,  each  covering  half 
of  the  variation  in  the  position  of  the  knotter.  With  such  a  large 
range  as  this  it  is  possible  to  tie  the  bundles  sufficiently  low  without 
raising  the  stalks  any  great  distance,  thereby  reducing  the  work 
required  of  the  machine.     In  most  machines  the  motion  is  taken 
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from  the  inside;  in  some,  however,  it  is  taken  from  the  outside  hub 
of  the  main  driver  (see  fig.  13,  p.  20).  .  The  arrangements  for  reducing 
friction  and  exchiding  dust  from  the  bearings  receive  careful  atten- 
tion, as  may  be  noted,  from  the  numerous  roller  bearings  and  brass- 
l)earing  boxes.  Gears  are  also  protected  wherever  possible,  to  pre- 
vent wear  from  dirt  and  grit.  Where  gears  are  not  properly  protected 
and  oiled  there  is  apt  to  be  a  great  loss  of  power,  to  say  nothing  of 
the  wear.  When  they  receive  careful  attention,  however,  the  power 
required  to  move  them  is  reduced  considerably  below  that  required 

for  chain  and  sprocket. 
The  driving  power  is  in- 
creased hj  means  of  lugs 
cast  or  riveted  on  the  rim 
of  the  main  drive  (fig.  15). 
They  are  made  of  various 
shapes,  the  object  of  all  be- 
ing to  sink  into  the  earth 
in  such  a  way  as  to  prevent 
slipping.  Tubing,  angle 
iron,  and  bar  iron  are  used 
almost  exclusively  in  the 
construction  of  the  frames. 
These  give  strength  and 
lightness,  features  which 
are  most  essential  to  a  per- 
fect machine.  The  attend- 
ant, from  his  seat  on  the 
machine,  has  perfect  con- 
trol over  all  parts.  The 
levers  at  his  side  operate 
all  adjustments,  and  the 
position  of  the  bundle  car- 
rier is  controlled  by  a  foot- 
lever  attachment. 

These  machines  weigh, 
complete,  from  1,400  to 
1,800  pounds.  Generally 
speaking,  those  weigliing  in  the  neighborhood  of  1,500  pounds  have 
been  most  successful,  this  weight  seeming  to  give  the  proper  relation 
between  driving  power  and  durability. 

The  corn  binder  is  used  to  greatest  advantage  in  fields  where  the 
corn  is  check-rowed,  as  it  is  possible  to  cut  around  a  block,  keeping 
the  machine  constantly  in  operation. 

When  the  corn  is  cut  high  with  a  corn  binder  the  farmer  experiences 
considerable  difficulty  in  getting  rid  of  the  corn  stubble.     In  order 


Fig.  10.— Corn-stubble  cutter,  attached  to  com  harvester. 
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to  obtain  a  clear  field  and  to  have  the  cornstalks  cut  close  to  the 
ground,  an  attachment  has  been  invented  as  shown  in  figure  16. 
Tliis  knife  is  attached  to  the  underside  of  the  machine  and  floats  on 
the  ground,  cutting  the  stalks  even  with  the  surface.  The  cutter  (D) 
has  a  drawing,  slanting  cut  against  spring  resistance  (E),  making  a 
clean  cut.  When  this  attachment  is  used  the  binder  is  usually  set  to 
out  higher.  The  stubs,  if  cut  when  sapp}',  will  deca}^  quickly,  and 
are  left  on  the  ground  to  form  humus  in  the  soil;  and  the  ground 
may  be  prepart^l  for  the  next  crop  with  greater  thoroness. 


DRAFT. 


The  following  results  were  obtained  in  draft  tests  of  corn  binders 
made  by  tlie  author  at  the  Iowa  State  College: 

Draft  tests  oj  corn  binders. 


Binder. 


Condition  of  soil. 


Medium  soft. 

Dry 

....".do 

do 

.....do 


Empty,  out 
oigear. 


Pounds. 
351 
372 
290 
23o 
267 


^-P*^;*°'n?t*& 


Cutting 
Cutting    I  and  bind- 
and  bind-      ing  with 
ing.  ing.  rows  as 

cnitivated. 


Pounds.       Pounds. 


Pounds.       Pounds. 


328 
415 
332 
352 
298 


465 
575 
492 
463 
451 


600 
49<) 
500 
468 


496 
592 


Average  draft. 


283 


345 


489 


473 

448 

502 


The  average  draft  on  corn  binders  is  about  the  same  as  that  of  a 
6-foot  grain  binder.  The  corn  binder  should,  therefore,  be  propelled 
by  tliree  horses,  the  same  as  are  required  for  grain  binders.  Draft 
tests  of  the  corn  binder,  with  a  stubble-cutter  attachment,  show^s  the 
following  results: 

r>raft  of  corn  hinder  with  and  uithout  stubble  cutter. 

Pounds. 

Draft  with  stubble  cutter 437 

Draft  without  stubble  cutter 420 

Draft  of  stubble  cutter 17 


COST    AND    EFFICIENCY. 

In  order  to  obtain  full  information  regarding  the  efficiency  of  corn 
binders,  the  following  questions  were  sent  out  to  numerous  farmers 
using  corn  binders  in  different  sections  of  the  countrv^ : 

1.  How  many  acres  of  corn  can  one  ruan  and  three  horses  cut  per  ten-hour  day  with 
a  corn  binder? 

2.  How  many  acres  can  one  man  shock  per  day  after  a  corn  binder? 

3.  How  many  pounds  of  twine  per  acre  of  corn  is  used  when  using  a  corn  binder? 

4.  What  is  the  life,  in  years  or  acres  cut,  of  a  corn  binder? 

5.  What  is  the  total  cost  per  acre  for  harvesting  corn  with  a  corn  binder?  (a)  Cost 
of  machine .     (b)  Driver  and  team .     (c)  Twine — — .     (d)  Shockers . 
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The  averaoje  results,  taken  from  the  several  hundred  replies  received 
to  tliis  letter  of  inquiry,  indicate  that  for  all  conditions  of  corn,  the 
average  number  of  acres  of  corn  cut  per  day  with  a  corn  binder  using 
three  horses,  is  7.73  acres.  The  average  number  of  acres  which  one 
man  can  shock  per  day  after  a  corn  binder  is  3.31  acres.  The  average 
number  of  pounds  of  tw^ine  used  per  acre  of  corn  cut  is  2.44.  The 
average  life  in  years  of  corn  binders  is  8.17,  and  in  acres  of  corn  cut, 
668.77.  The  average  first  cost  of  corn  binders  is  $125.  The  average 
cost  of  macliine  per  acre  cut,  wliich  includes  price  of  machine,  repairs, 
and  interest  on  the  investment,  is  29  cents  per  acre;  the  cost  of  driver 
and  team  per  acre  cut  is  46  cents,  or  $3.55  per  day;  the  cost  of  twine 
is  30.5  cents  per  acre.  The  cost  of  shocking  the  corn  after  a  corn 
binder  is  44.8  cents  per  acre.  This  gives  the  total  cost  per  acre  of 
harvesting  corn  with  a  corn  binder,  $1.50. 

The  cost  of  cutting  corn  with  the  corn  harvester  and  binder  is, 
therefore,  the  same  as  the  cost  for  cutting  corn  by  hand,  and  32  cents 
per  acre  higher  than  the  cost  of  cutting  with  a  sled  harvester.  This 
extra  cost  of  cutting  with  the  corn  binder  over  the  cost  of  cutting 
w^th  a  sled  harvester  may  be  attributed  to  the  cost  of  the  twine  and 
the  interest  on  the  investment  in  the  higher  first  cost  of  the  corn 
binder.  The  corn  binder  has,  however,  proved  a  useful  implement, 
the  advantage  over  the  other  methods  mentioned  being  the  amount 
of  work  which  can  be  accomplished  per  day  and  the  general  ease 
with  which  the  work  can  be  done. 

One  disadvantage  which  may  be  credited  to  the  corn  binder  is  that 
it  knocks  off  more  or  less  ears  of  corn,  which  either  have  to  be  picked 
up  by  hand,  at  a  cost  of  about  10  cents  per  acre,  or  left  to  waste  or  to 
be  found  by  the  cattle  after  the  field  is  cleared. 

Farmers  who  have  not  sufficient  corn  to  cut  to  make  it  profitable 
to  purchase  machines  sometimes  hire  the  work  done  at  a  rate  of  75 
cents  to  $1  per  acre  for  the  use  of  the  machine,  the  driver,  and  the 
team.  The  average  cost  of  cutting  given  above  was  29  cents  per  acre 
for  the  use  of  the  machine,  and  46  cents  per  acre  for  the  driver  and 
team,  or  75  cents  per  acre.  The  charge  for  hiring  the  work  done  is 
only  slightly  above  this. 

THE  CORN  SHOCKER. 

It  is  a  curious  fact  that  altho  earlier  efforts  were  centered  upon 
the  construction  of  the  corn  shocker,  the  perfection  of  this  machine 
was  delayed  until  after  the  introduction  of  the  corn  binder.  In  the 
first  machines  the  inventor  attempted  to  engage  the  stalks  by  extend- 
ing rods  or  springs  in  advance  of  the  cutting  knives,  but  this  did  not 
prove  as  successful  as  did  the  dividers  of  the  corn  binder.  With  these 
the  corn  could  readily  be  brought  to  an  erect  position  and  thus  made 
into  a  perfect  shock. 
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DESCRIPTION. 

Tho  present  corn  shocker  was  invented  in  ISSS,  and  a  machine  was 
constructed  that  year  by  A.  N.  Iladley.  It  was  buih  with  a  frame 
mounted  on  two  w^heels  the  same  as  the  corn  binder,  and  consisted  of  a 
corn-o-athering;  device — revolvino;  reels  on  vertical  standards,  the 
upper  bearings  of  which  were  arranged  for  adjustment  laterally,  and 
fore  and  aft.  It  had  as  a  cutting  device  two  circular  rotating  cutters 
operating  against  each  other  and  cutting  the  corn  as  the  machine 
advanced  toward  it. 
Behind  the  cutting 
device  was  a  circular 
rotating  table  5  feet 
in  diameter,  upon 
which  the  corn  was 
collected  vertically  to 
form  a  shock.  On 
this  table  were  sev- 
eral radial  ribs,  which 
aided  in  revolving  the 
standing  corn.  In  the 
center  of  this  table 
was  a  rotating  shock- 
forming  standard  bav- 
in g  radial  arms, 
around  which  the  corn 
was  collected.  A  re- 
volving crane  w  a  s 
mounted  on  the  frame 
and  a  rope  and  pulle}^ 
attached  above  the 
shock  by  which  it 
could  be  lifted  from 
the  platform  and  de- 
posited on  the  ground. 

In  1893  a  shocker 
was  constructed  by  J.  M.  Shively,  similar  in  principle  but  somewhat 
departing  in  its  construction  from  the  Hadley  shocker  in  that  the 
cutting  apparatus  and  the  dividers  were  like  those  of  the  corn  har- 
vester, and  the  retaining  wall  surrounding  the  shock-forming  table 
was  somewhat  higher  than  that  on  the  Hadley  shocker. 

The  present  form  of  shocker  (fig.  17)  consists  essentially  of  the 
dividers  already  described  in  connection  with  the  corn  binder,  a  revolv- 
ing table  for  assembling  the  shock,  and  a  crane  for  removing  it.  The 
knives  and    fly-wheel  attachment   for  cutting   the    stalks,  and    the 


Fig.  17.— Corn  harvester  and  shocker. 


28 

arrangements  for  raising  or  lowering  the  dividers,  and  the  frame  are 
similar  to  those  used  on  the  corn  binder.  The  table  revolves  in  the 
direction  indicated  hj  the  arrow,  and  receives  its  motion  from  a  bevel 
gear  driven  from  the  main  drive  and  meshing  into  a  rack  on  the  outer 
edge  of  the  table.  As  the  machine  advances  the  stalks  are  carried 
thru  the  opening  in  the  guard  band.  They  are  then  caught  by  the 
spiral  plates  and  the  arms  and  forced  around  the  central  post.  The 
arms  also  revolve,  receiving  their  motion  thru  the  central  pin  from 
a  gear  located  just  beneath  the  table.  Their  motion  is  somewhat 
slower  than  that  of  the  table.  The  guard  or  tension  springs  keep  the 
stalks  firmly  compressed  about  the  central  post.  Sometimes  the 
twine  is  tied  to  one  of  the  arms  and  allowed  to  assist  in  bringing  the 
stalks  toward  the  center  by  being  wound  about  them  as  the  arms 
revolve.  This  practise  adds  to  the  expense  of  operating  the  machine 
and  does  not  materially  improve  the  character  of  the  work.  At  the 
outer  edge  are  posts  which  support  the  tension  springs. 

When  the  shock  is  fully  assembled  on  the  table  it  must  be  tied  by 
hand.  The  shock  may  then  be  raised  from  the  table  by  turning  the 
crank,  and  winding  the  rope  about  a  spool.  The  shock  must  be  lifted 
high  enough  to  clear  the  retaining  wall.  The  tension  springs  are 
swung  aside  and  the  crank  acting  on  a  sector  gear  swings  the  shock 
free  from  the  machine,  as  shown  in  Plate  I. 

The  arms  (fig.  17),  which  are  held  in  a  horizontal  position  by  the 
weight  of  the  shock,  are  released  the  instant  the  rope  is  given  slack. 
This  release  of  the  arms  is  brought  about  by  a  unique  arrangement  of 
a  cam  and  pawls.  When  the  rope  is  tight  owing  to  the  weight  of  the 
shock,  the  pawls  are  held  in  the  grooves  of  the  cam  because  the 
weight  is  carried  from  the  pulley.  Wlien  the  rope  is  given  slack  the 
pawls  are  no  longer  kept  from  slipping  out  of  the  grooves  in  the  cam, 
the  shock  moves  thru  a  small  arc  of  a  circle  and  drops  to  the 
ground.  The  central  supporting  post  is  raised  to  its  position  on  the 
machine,  as  shown  in  Plate  I,  figure  2.  The  whole  operation  of  form- 
ing, tying,  and  setting  a  shock  can  be  done  in  five  minutes.  The  shocks 
are  somewhat  smaller  than  those  ordinarily  made  where  corn  is  cut  by 
hand  or  with  a  binder,  averaging  about  100  hills  per  shock,  but  the 
smaller  size  is  necessary  and  makes  it  possible  to  reduce  the  weight  of 
the  machine.  The  smaller  shocks  also  tend  to  cure  more  rapidly.  The 
adjustment  of  the  frame  admits  of  the  low  cutting  of  the  stalks.  This 
results  in  a  greater  weight  of  fodder  per  acre  and  leaves  a  short  stubble 
that  is  easily  turned  under  at  the  spring  plowing. 

COST    AND    EFFICIENCY. 

Corn  shockers  cost  about  as  much  as  corn  binders  and  weigh  approx- 
imately the  same.  The  wear  and  tear  on  the  shocker  is  probably  not 
so  great  as  on  the  binder,  and  the  former  has  the  added  advantage  of 
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Plate  I. 


Fig.  1.— Corn  Shockeh  Unloading  the  Shock. 


Fig.  2.— Corn  Shocker  Returning  the  Central  Core. 
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rtHiuiriu^  the  work  of  but  one  man,  whereas  the  binder  requires,  besides 
the  driver,  two  or  tlu'ee  men  to  follow  and  set  up  the  shocks.  The  use 
of  a  corn  shocker  removes  much  of  the  hard  labor  of  farminj;.  Shock- 
ing corn  is  generally  considered  hard  work  and  farm  hands  employed 
only  for  that  purpose  demand  a  good  price  for  their  services. 

In  order  to  obtain  a  comparison  between  the  merits  of  corn  binders 
and  corn  shockers  for  harvesting  corn,  the  following  questions  w^ere 
asked  numerous  users  of  corn  shockers: 

1.  How  mauy  acres  per  ten-hour  day  can  be  harvested  with  a  corn  shocker? 

2.  What  docs  it  cost  per  acre  to  harvest  corn  with  a  corn  shocker?  (a)  Cost  of 
machine ;  (6)  cost  of  man  and  team ;  (c)  cost  of  twine . 

From  the  replies  to  these  questions  and  from  personal  knowledge 
acciuired  in  the  field,  it  has  been  learned  that  the  corn  shocker  seems 
to  be  the  machine  that  meets  the  recinirements  of  owners  of  small 
farms  who  do  most  of  their  own  work.  It  requires  a  man  of  more  abil- 
ity to  run  a  corn  shocker  than  is  required  in  operating  a  corn  binder, 
on  account  of  the  numerous  movements  that  the  operator  has  to  go 
thru,  all  at  the  proper  time,  in  removing  the  shock  from  the 
machine.  The  time  of  five  minutes  is  about  the  average  retiuired  for 
making  the  shock,  half  of  this  time  being  occupied  in  stopping  the 
team,  tying  the  top,  lifting  the  shock,  swinging  the  crane,  releasing  the 
core  from  the  shock,  and  returning  it  to  the  table. 

Recently  patents  have  been  issued  for  a  horsepower  lifting  attach- 
ment for  shockers,  which  consists  of  a  folding  tongue,  to  the  top 
portion  of  which  the  whiffletrees  are  attached.  To  these  is  attached 
a  cable,  wliich  is  w-ound  around  a  drum,  the  other  end  being  attached 
to  the  lifting  device.  When  the  shock  is  ready  to  be  lifted,  a  spring 
catch  is  released  and  the  horses  started  forward.  The  machine 
remains  stationary,  but  the  forward  movement  of  the  horses  lifts  the 
shock  by  means  of  the  cable,  from  the  table.  When  the  core  has 
been  returned  to  the  table  the  horses  are  backed  up  to  their  former 
position,  and  the  spring  catch  fastens  the  tongue  in  place  ready  for 
the  forward  movement  of  the  machine.  The  addition  of  such  a 
device  will  greatly  reduce  the  work  of  the  operator. 

In  the  replies  to  the  questions  it  is  found  that  the  average  number 
of  acres  of  corn  which  can  be  cut  per  day  with  a  corn  shocker,  tln-ee 
horses,  and  one  man,  is  4.7  acres.  The  life  of  the  corn  shocker,  in 
years  and  acres  cut,  has  not  been  ascertained,  but  as  the  wear  and 
tear  is  less  than  on  a  corn  binder,  the  life  of  the  machine  ought  to 
be  greater.  Assuming  that  the  allow^ance  for  first  cost,  life  of  machine, 
and  interest  on  investment  is  the  same  as  that  for  the  corn  binder— 
i.  e.,  29  cents  per  acre;  allomng  $3.55  per  day  for  driver  and  team, 
or  75  cents  per  acre;  and  estimating  that  the  twine  required  per  acre 
cut  with  the  shocker  wall  not  cost  over  2  cents,  we  have  a  total  cost 
of  harvesting  corn  with  a  corn  shocker  of  $1.06  per  acre.     This  com- 
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pared  with  the  cost  of  $1.18  per  acre  for  harvesting  with  a  sled 
harvester,  and  $1.50  per  acre  for  corn  binders  or  hy  hand,  gives  quite 
an  advantage  in  favor  of  the  corn  shocker. 

The  manual  labor  in  harvesting  corn  is  the  least  when  using  the 
shocker. 

The  shock  made  by  the  corn  shocker  is  not  so  easily  loaded  on  a 
wagon  as  is  that  made  by  a  corn  binder,  as  the  individual  bundles 
may  be  loaded  with  a  pitchfork,  whereas  the  whole  shock  made  with 
a  shocker  can  best  be  loaded  at  once,  and  this  requires  some  form  of 
loading  device  or  horsepower  derrick. 

The  corn  binder  is  well  adapted  for  cutting  corn  for  the  silo,  as  the 
bundles  are  bound  into  convenient  size  to  be  loaded  on  a  wagon,  thus 
saving  considerable  of  the  work  necessitated  by  handling  loose  stalks 
in  the  field  and  at  the  cutter.  However,  this  saving  of  labor  is 
accomplished  at  the  cost  of  twine,  which  remains  around  the  bundles 
for  less  than  an  hour  and  is  a  total  waste  when  cut.  A  corn  shocker 
arranged  to  load  the  shocks  on  a  wagon  would  no  doubt  prove  the 
cheapest  method  of  harvesting  corn  for  the  silo. 

The  general  verdict  of  farmers  who  have  used  both  the  corn  binder 
and  the  shocker  is  that  the  shocker  is  the  preferable  machine  for 
harvesting  corn.  ^  - 

A    CORN-SHOCK  LOADER. 

A  loading  device  for  handling  corn  shocks  adds  greatly  to  the  value 
of  the  shocker,  for  with  it  the  corn  can  be  more  cheaply  handled  than 
by  the  present  methods.  One  of  the  first  devices  of  this  kind  con- 
sisted of  a  long  pole  or  pipe  supported  on  a  fulcrum  at  the  rear  end 
of  the  wagon  in  such  a  way  as  to  give  considerable  leverage.  The 
idea  was  much  like  that  of  the  old  well  sweep  with  the  semirotary 
motion  added. 

An  improved  loading  device  which  can  be  carried  along  "with  the 
wagon  or  left  in  the  field  and  driven  about  independently,  has  been 
invented  (PI.  II).  It  is  mounted  on  four  wheels  and  consists  of  an 
adjustable  vertical  mast  on  which  is  a  horizontal  steel  cross-arm. 
On  this  is  mounted  a  traveling  block  fitted  with  pulleys,  thru 
which  a  rope  passes.  To  the  end  of  this  rope  is  attached  a  horse, 
which  lifts  the  load.  For  loading  corn  shocks,  a  grapple  fork  is 
used,  which  is  slipt  under  the  shock.  The  grapple  arms  are  closed 
and  with  the  pull  of  the  horse  the  shock  is  lifted  up  on  the  wagon  and 
laid  ©n  its  side  or  stood  on  end,  the  grapple  arms  being  released  by 
simply  turning  the  handle  of  the  fork.  This  machine  was  originally 
designed  to  load  corn  shocks,  and  it  easily  handles  two  shocks  per 
minute,  and  will  bear  a  stress  of  2,000  pounds.  It  can  also  be 
applied  to  many  other  uses  on  the  farm,  as  well  as  commercial  uses, 
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Fig.  1.— Corn  Shocker  Unloading  the  Shock. 


Fic.  2.— Corn  Shocker  Returning  the  Central  Core. 
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such  as  loadino;  hay,  iimnure,  small  grain,  and  other  heavy  objects 
on  the  farm;  and  for  loading  dirt,  lumber,  or  telephone  poles.  Some 
form  of  loading  device  will  greatly  reduce  the  hard  work  on  the  farm 
and  \vill  be  the  means  of  rapidly  introducing  the  corn  shocker. 

CORN  PICKERS. 

In  the  so-called  "corn  belt,"  where  corn  is  the  principal  crop  raised, 
it  has  not  been  possible  so  far  to  utilize  all  of  the  cornstalks,  as  there 
is  not  enough  live  stock  to  eat  them.  The  crop  is  raised  for  the  ears, 
which  are  picked  by  hand  at  maturity.  A  wagon  is  driven  along  the 
rows  of  corn  and  one  or  two  men  walk  along  the  rows,  husk  the  ears 
from  the  stalks,  and  toss  them  into  the  wagon.  It  is  estimated  that 
50,000,000  acres  of  corn  are  annually  gathered  in  this  way.  This  is 
somewhat  tedious  work.  It  is  usually  done  after  the  other  fall  work 
on  the  farm  has  been  finished,  at  a  time  of  year  when  the  weather  is 
often  cold  and  disagreeable.  It  is  often  difficult  for  the  farmers  to 
secure  capable  men  to  do  this  work  at  the  time  they  are  needed,  even 
at  good  wages.  To  relieve  them,  inventors  have  been  busy  for  over 
fift}^  3^ears  trying  to  build  and  perfect  a  machine  to  pick  the  corn  from 
the  stalks. 

DESCRIPTION. 

The  first  machine  for  this  purpose v was  invented  by  "Father 
Quincy"  in  1850.  The  picking  mechanism  of  his  machine  consisted 
of  a  revolving  cylinder  on  which  were  placed  four  rows  of  projecting 
metallic  fingers  placed  at  such  a  distance  apart  as  to  permit  of  the 
passage  of  the  stalks  but  not  the  ears;  these  were  snapt  off  and 
were  received  on  an  inclined  convej^or  belt  which  discharged  them 
into  a  spout,  from  which  they  slid  into  a  wagon  driven  alongside  of 
the  machine. 

Only  a  short  time  after  the  Quincy  patent  had  been  issued  another 
one  was  given  to  William  Watson,  of  Chicago.  His  machine  was 
somewhat  more  elaborate  than  that  of  Quincy  in  that  it  was  provided 
Avith  a  cylinder  and  concave  designed  to  husk  and  shell  the  corn. 
Practically  all  of  the  corn  pickers  consisted  of  rollers  inclining  up, 
in  such  a  way  that  the  front  end  of  the  rollers  would  pass  below  the 
lowermost  ears  and  rake  the  stalk  from  the  bottom  to  the  top.  A 
great  many  devices  were  employed  for  removing  the  ears,  such  as 
cutters,  gathering  prongs,  rotating  toothed  cylinders,  roller  and 
breaker  devices,  parallel  vibrating  bars,  etc. 

All  of  the  early  machines  were  designed  to  be  pushed  from  the  rear 
and  were  provided  with  some  form  of  dividers  to  guide  the  corn  to 
the  snapping  devices,  as  shown  in  figure  18.  The  snapping-roller 
type  of  corn  picker  received  serious  attention  from  manufacturers 
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about  1874,  when  the  first  machine  of  this  t^'pe  was  invented,  but  it 
was  ten  years  later  that  it  was  patented.  The  rollers  w^ere  placed  in 
the  inclined  position  for  the  stalks  of  corn  to  pass  between  them. 
The  end  portions  of  the  rollers  where  the  stalks  entered  were  provided 
with  bars  designed  to  aid  in  snapping  off  the  ears  as  the  stalks  past 
dow^n  between  the  rollers  during  the  advance  of  the  machine.  For  the 
remainder  of  their  length  the  rollers  w^ere  so  constructed  as  to  tear  the 

husks  from  the  ears  and  continuously  feed 
the  ears  along  to  be  finally  discharged,  husked,, 
onto  a  conveyor,  and  delivered  into  suit- 
able receptacles.  This  particular  machine 
was  thought  to  promise  success,  but  when 
the  corn  binders  began  to  be  developed  and 
came  into  use  the  interest  in  corn  pickers 
abated,  as  it  was  thought  that  wdth  a  suc- 
cessful corn  binder  there  would  be  no  need 
of  corn  pickers.  HoW' ever,  the  use  of  the  corn 
binder  and  the  shocker,  while  quite  extensive, 
does  not  solve  the  corn-harvesting  problem 
in  the  purely  corn-raising  regions,  w^here  a 
large  share  of  the  corn  is  still  picked  by  hand 
from  the  stalks  as  they  stand  in  the  field. 

About  1902  the  attention  of  manufacturers 
was  again  turned  to  corn  pickers  and  several 
machines  are  now  being  introduced  for  pick- 
ing corn.  The  corn  picker  as  now^  constructed 
resembles  the  corn  binder  in  the  construc- 
tion of  the-  main  frame,  drive  wheels,  and 
dividers.  It  passes  along  the  row^  of  corn, 
which  is  straddled  by  the  dividers,  and  the 
stalks  after  being  righted  by  the  points, 
chains,  and  other  devices,  pass  between  a  pair 
of  inclined,  corrugated  rollers  that  snap  or 
strip  oflF  the  ears.  The  rollers  are  positioned 
so  that  the  ears  fall  naturally  into  a  trough 
that  extends  along  beside  them.  In  order  to 
provide  snapping  rollers  to  remove  the  ears 
and  force  them  to  fall  always  to  the  same  side,  yet  permit  free  entrance 
of  the  upright  stalks  at  the  receiving  end  without  the  necessity  of  auxil- 
iary means  to  bend  the  stalks  laterally,  James  E.  Goodhue  arranged  the 
snapping  rollers  in  slightly  skew^ed  relation,  by  which  the  upright  stalk 
may  be  gradually  forced  to  one  side  as  the  picking  rolls  pass  along,  and 
the  ears  are  broken  off  and  directed  to  one  side.  The  ears  are  carried 
back  by  a  traveling  conveyor  and  either  delivered  to  a  set  of  husking 


Fig.  is. — A  corn-picking  ma- 
chine. 
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rolls  or  else,  without  1)ein<i:  husked,  carried  by  an  elevator  and  deliv- 
ered into  a  \va«i;on  which  is  driven  alongside  the  machine. 

Another  form  of  motlern  practical  corn  picker  has  the  guide  chains 
with  the  usual  prongs  for  straightening  up  the  stalks.  The  chains 
form  a  stalk  passage  extending  rearward  thru  the  machine.  A  rap- 
idly nu)ving  chain  provided  with  fingers  is  located  at  one  side  and 
between  the  guide  chains  in  sucli  a  position  that  as  the  machine  passes 
over  the  row  the  fingers  engage  the  ears  on  the  stalks  and  snap  them 
off.  By  means  of  a  deflector  the  ears  are  directed  to  a  receptacle 
from  which  they  are  carried  to  the  husking  rollers  and  thence  to  the 
wagon.  The  tops  of  the  cornstalks  are  cut  olf,  and  by  means  of  a 
conveyor  this  and  other  trash  is  carried  to  the  rear  and  dropt  on  the 
ground.     This  machine  is  shown  in  Plate  III. 

OBJECTIONS  AND  ADVANTAGES. 

The  corn  picker  is  intended  to  remove  the  ears  from  the  stalks, 
wliich  are  left  in  the  field.  Most  of  the  machines  are  built  on  the 
assumption  that  the  stalks  are  valueless,  and  therefore  they  are  prac- 
tically destroyed.  It  has  not  been  possible  to  construct  a  picker 
that  will  not  to  some  extent  break  down  or  tear  down  the  stalks. 
This  is  somewhat  objectionable  because,  where  the  corn  is  picked  by 
.hand,  the  dried  corn  leaves  and  stalks  serve  as  roughage  for  cattle 
during  the  fall  and  winter.  The  machine  has,  however,  this  advan- 
tage, that  the  field  can  be  picked  quicker  and  the  cattle  turned  in 
earlier  to  make  use  of  the  roughage  before  the  snow  falls. 

Another  objectionable  feature  of  the  corn  picker  as  compared  with 
the  hand  method  of  picking  corn  is  that  it  shells  considerable  corn; 
and,  if  the  corn  is  lodged  and  tangled,  more  or  less  ears  are  mist  by 
the  machine.  Tlie  corn  picker  with  the  husker  attachment  requires 
considerable  motive  power,  at  least  four  horses  being  required  to  pull 
it.  For  this  reason  some  manufacturers  have  dispensed  with  the 
husking  attachment  and  depend  upon  the  snapping  rollers  for 
removing  most  of  the  husks.  Machines  of  this  kind  will  remove  from 
25  to  75  per  cent  of  the  husks,  depending  upon  the  stage  of  maturity 
of  the  corn,  the  brittleness  of  the  stalks,  and  the  effects  of  freezing  and 
damp  weather.  Wliere  machines  without  the  husker  attachment  are 
used,  a  stationary  husker  may  be  provided  at  the  crib,  in  which  the 
corn  is  husked  and  elevated  into  the  corncrib. 

There  is  a  variance  of  opinion  among  the  farmers  as  to  the  advisa- 
bility of  husking  the  ears  clean.  In  the  South  the  common  practise 
is  to  leave  the  husks  on  the  ears,  and  it  is  claimed  that  this  practise 
tends  to  prevent  injury  by  insects.  In  the  North  it  is  the  common 
practise  to  husk  the  ears  clean  before  they  are  cribbed. 

The  objections  ofi^ered,  in  reply  to  inquiries,  to  using  a  corn  picker 
which  leaves  the  husks  on  the  ears  are  that  more  crib  room  is  required 
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for  the  ears;  that  they  will  serve  to  attract  and  harbor  rats  and  mice; 
that  the  ears  will  not  dry  out,  but  will  be  liable  to  mold;  that  the  husks 
interfere  w4th  the  shelling;  that,  while  for  feeding  cattle  and  hogs  the 
husks  will  be  advantageous  as  they  will  serve  as  a  roughage,  horses 
will  toss  the  ears  in  trjdng  to  remove  the  husks,  and  thus  lose  ear  and 
all.  For  selling  purposes  the  corn  needs  to  be  husked  clean  in  order 
to  command  the  best  market  price. 

The  economic  side  of  corn  pickers  may  be  profitably  considered. 
The  corn  picker  should  last  about  as  long  as  the  corn  binder,  or  8.17 
years,  and  pick  about  the  same  number  of  acres  per  day  as  can  be 
harvested  with  a  com  binder,  or  7.73  acres.  The  first  cost  of  the 
machine  is,  however,  practically  twice  that  of  the  com  binder,  or  on 
an  average,  $250.  This  makes  the  cost  of  machine,  interest  on  the 
investment,  and  repairs  equal  to  58  cents  per  acre.  The  cost  of 
driver  and  team  is  $3.55  per  day,  or  46  cents  per  acre.  There  is 
required  two  wagons  with  teams  to  remove  the  corn  from  the  machine 
and  deliver  it  into  the  crib,  which,  at  $3  per  day  for  each,  costs  SO. 77 
per  acre,  or  a  total  cost  of  $1.81  per  acre  for  picking  corn  with  a  corn 
picker. 

To  obtain  a  comparison  between  the  machine  and  the  hand  meth- 
ods of  picking  corn,  the  following  questions  were  asked  numerous 
farmers : 

What  is  the  average  yield  of  corn  per  acre  in  your  vicinity? 

What  does  it  cost  per  bushel,  inrhxding  board  of  men,  to  pick  ccrn  l)y  liand  from 
the  field? 

How  many  bushels  of  corn  per  day  does  the  average  man  pick? 

From  the  300  replies  received  to  these  questions  it  has  been  learned 
that  the  average  yield  is  44  bushels  per  acre;  that  the  average  cost 
per  bushel  for  picking  corn  by  hand  is  3i  cents,  and  that  the  average 
man  picks  59  bushels  of  com  per  day.  This  yield  is  considerably 
above  the  average  given  in  the  crop  reports  of  the  United  States 
Department  of  Agriculture,  but  it  represents  the  yield  of  corn  in 
States  where  pickers  are  used.  Considering  now  that  the  number  of 
acres  which  the  corn  picker  can  cover  per  day  is  7.73,  this  would,  for 
the  average  yield,  be  341  bushels  of  corn  per  day.  It  would  require 
the  time  of  5.8  men  to  do  the  same  work  in  the  same  time  by  hand  as  is 
done  with  the  machine,  at  a  cost  of  $11.93  for  labor,  but  in  addition 
to  the  wages  of  the  men  there  is  need  of  a  team  and  wagon  for  every 
two  men  who  pick  corn  by  hand  to  haul  the  com  to  the  crib.  These 
teams  are  w^orth  at  the  very  least  $1  each  per  day,  or  three  teams  for 
the  7.73  acres  would  cost  $3.  The  total  cost  for  pickmg  the  same 
number  of  acres  of  corn  by  hand  as  can  be  picked  with  a  com  picker, 
per  day,  would  be  $14.93,  or  $1.93  per  acre,  as  compared  with  $1.81 
per  acre  for  machine  picking.  \Miile  the  saving  effected  with  the 
corn  picker  is  not  large,  the  use  of  a  machine  makes  the  farmer  more 
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iiulopcndont  of  the  labor  market,  as  the  work  may  l)e  done  without 
liirini;  extra  men  at  a  time  when  they  are  liard  to  seeure.  But  the 
advantaj:^e  of  hand  over  machine  picking  in  tlic  remo^'al  of  the  husks 
should  not  be  overlooked. 

The  corn  ])icker  is  still  an  experimental  machine.  There  are  a  num- 
ber of  problems  to  solve  before  a  wholly  efficient  picker  will  be  ]iro- 
duced.  The  advisability  of  a  farmer  purchasino;  a  corn  picker  is  a 
question  which  each  farmer  should  decide  for  himself.  lie  may 
safely  follow  this  general  rule  in  the  purchase  of  farm  machinery  and 
implements  of  all  kinds:  A  machine  newly  put  on  the  market,  no  mat- 
ter how  promising,  shoidd  not  be  i)in-chased  by  a  farmer  on  ordinary 
terms,  because,  even  with  the  greatest  care  on  the  part  of  the  manu- 
facturer in  designing  and  constructing  the  macliine,  weak  points  in 
operation  and  construction  are  bound  to  develop,  which  it  will  take 
the  manufacturer  several  years  to  overcome.  Not  until  the  machine 
has  been  perfected  should  the  farmer  purchase  it.  It  is  best  to  allow 
the  manufacturer  to  do  his  own  exi)erimenting.  If  special  arrange- 
ment is  made  W'hereby  the  farmer  is  compensated  for  aiding  the 
manufacturer  in  developing  the  machine,  that  is  a  different  matter. 

ECONOMY  OF  CORN-HARVESTING  MACHINERY. 

The  benefits  to  the  farmer  of  using  modern  corn-harvesting  machin- 
ery have  been  pointed  out,  but  a  question  as  to  when  these  machines 
are  really,  profitable  should  also  be  considered  1)y  the  successfid  far- 
mer, viz,  how^  many  acres  of  corn  must  a  man  have  to  harvest  each 
year  in  order  to  make  it  a  profitable  iuA'-estment  for  him  to  purchase 
a  corn  harvester  or  corn  picker? 

We  have  found  that  the  average  life  of  the  com  binder  is  8.17  years, 
and  the  cost  $125.  If  a  man  has  only  20  acres  of  com  to  cut  per  year, 
the  cost  for  the  use  of  the  binder  for  each  year  would  be  $15.30.  To 
this  should  be  added  $7.20  for  interest,  making  the  total  annual  cost 
of  the  machine  $22.50.  Other  expenses  for  cutting  the  20  acres  of 
corn,  according  to  the  previous  averages  derived,  would  be  $9.20  for 
team  and  driver,  $6.10  for  twine,  and  $8.96  for  shockers;  or  a  total 
cost  for  cutting  20  acres  of  com  with  a  com  binder  of  $46.76,  or  $2.34 
per  acre.  We  have  seen  that  the  work  may  be  done  b}^  hand  for  $1 .50 
per  acre,  and  that  by  hiring  a  neighbor's  team  and  binder  at  75  cents 
per  acre,  the  work  may  also  be  done  for  $1.50  per  acre.  We  may 
then  conclude  that  a  farmer  who  has  only  20  acres  of  com  to  cut  per 
year  and  does  not  intend  to  cut  any  for  his  neighbors  w-ould  lose 
money  by  purchasing  a  corn  binder. 

If  a  farmer  has  30  acres  of  corn  to  cut  per  year,  the  annual  cost  of 
the  machine,  including  interest,  would  be  75  cents  per  acre.  It  wdll 
require  a  cut  of  at  least  80  acres  per  year  before  the  farmer  can  prop- 
erly estimate  the  cost  per  acre  for  the  use  of  the  machine  to  be  29 
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cents,  as  already  given.  It  may,  therefore,  be  concluded  as  a  o:eneral 
proposition  that  unless  this  number  of  acres  is  availal)le  for  cuttinjj; 
each  year,  the  investment  in  a  corn  binder  is  not  j^rofitable. 

These  estimates  may  not  be  exactly  fair,  because  if  the  corn  binder 
cuts  l)ut  20  acres  per  year,  the  life  of  the  machine  would  probably  be 
considerably  longer  than  eight  years.  This  would  in  a  large  measure 
depend  upon  the  care  the  machine  received.  If  left  outdoors  the 
wear  and  tear  on  the  machine  when  not  in  use  would  l)e  more  than 
when  used.  However,  with  proper  care  it  would  last  longer,  and 
there  is  no  doubt  that  in  general  half  the  money  which  our  farmers 
spend  for  implements  could  be  saved  if  they  gave  their  implements 
better  care  when  in  use,  and  when  not  in  use  protected  them  in  an 
implement  shed  from  wind,  rain,  sunshine,  and  farm  animals. 

In  the  same  way  we  may  determine  when  it  is  advisable  to  use  a 
corn  picker.  The  price  of  these  machines  ranges  from  $200  to  $325, 
but  if  we  take  $250  as  the  average  price  and  the  average  life  of  the 
macliine  and  acreage  cut  as  previously  noted,  the  cost  per  year  for 
the  use  of  the  machine  would  be  $30.59,  and  interest  on  the  invest- 
ment would  be  $15.  To  this  should  be  added  about  $5  per  year  for 
repairs,  or  a  total  of  $50.59  per  year  for  the  use  of  the  machme.  In 
order  to  make  this  machine  a  profitable  investment  it  should  husk 
at  least  87  acres  of  corn  each  season.  Circumstances  may  alter  cases 
and  different  conditions  change  the  problem,  but  in  general  it  is 
better  not  to  invest  in  expensive  implements  unless  there  is  sufficient 
work  in  sight  to  make  them  profitable, 

CUTTING  AND  SHREDDING  MACHINES. 

The  corn  picker  should  be  considered  as  a  temporary  machine  for 
emergency  use  only  until  such  a  time  as  the  American  farmers  will 
be  able  to  utilize  all  of  the  food  products  grown  on  their  farms.  In 
many  instances  the  great  increase  in  the  value  of  land  has  brought 
the  farmers  to  realize  that  unless  more  scientific  methods  of  agri- 
culture are  adopted  and  the  wastes  from  the  farms  stopt,  they  are 
not  going  to  realize  proper  interest  on  their  investments  in  their  farm 
land  and  equipment. 

One  of  the  serious  wastes  on  the  farm  in  the  past  has  been  the 
neglect  of  the  use  of  the  cornstalks.  Thru  the  efforts  of  experiment 
stations  the  losses  from  this  source  have  been  determined  and  tlieir 
enormity  pointed  out  to  the  farmers.  The  best  method  of  reducing 
these  losses  to  a  minimum  has  been  found  to  be  tliru  the  use  of  the 
silo.  It  is  not  within  the  sphere  of  this  bulletin  to  go  into  the  details 
of  the  advantages  of  silos  or  of  their  methods  of  construction,  but  to 
describe  some  of  the  machines  used  in  the  preparation  of  the  corn- 
stalks for  the  silo. 
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The  iinplcnuMits  used  for  harvestinjj:  the  corn  ])lant  havebeen 
dosorilxMl.  An  important  matter  to  be  decided  in  preserving  the 
i;reen-corn  fodder  in  the  silo  is  whether  the  corn  ])lants  are  to  be  put 
into  the  silo  whole  or  cut  up  into  fme  particles.  The  advocates  of 
whole-corn  sila*;e  claim  that  there  will  be  smaller  losses  from  fer- 
mentation with  whole  than  with  cut  silage.  No  direct  proof  is,  how- 
ever, at  hand,  and  the  practise  followed  must  be  decided  by  the 
greater  ease  of  handling  the  fodder  as  silage  and  the  relative  economy 
of  one  system  or  the  other  in  the  opinion  of  each  farmer.  The 
majority  of  farmers  follow  the  practise  of  running  the  corn  thru  a 
cutting  or  shredding  nuichine. 

The  feed  and  ensilage  cutters  used  for  cutting  or  shredding  corn 
fodder  for  the  silo  and  feed  for  other  purposes  are  of  various  sizes, 
from  the  snudl  hand  nuichine  shown  in  figure  19  to  the  large  power- 
driven  machine  provided  with  self-feeder  and  l)lower  attachment,  as 
shown  in  figure  20.  The  term  "fod- 
der shredder"  is  sometimes  errone- 
ously applied  to  the  busker  and 
shredder.  There  is  considerable  dif- 
ference between  the  two  machines. 
The  fodder  shredder  is  similar  to  the 
ensilage  cutter,  being  provided  with 
feed  rollers  of  large  diameter  between 
which  the  entire  corn  plant,  ears  and 
all,  may  pass  to  be  converted  into 
fodder  or  ensilage,  as  the  case  may 
be ;  or  it  can  be  used  to  prepare  corn- 
stalks for  the  silo  or  for  fodder  after 
the  corn  has  been  husked  by  hand. 
It  differs  from  the  ensilage  cutter  in 

that  it  is  provided  with  a  shredder  head,  as  shown  in  figure  2 1 ,  which 
may  be  constructed  in  various  wa^^s,  but  consists  usually  of  a  set  of  saw 
l)lades  so  arranged  that  they  will  shred  the  fodder  into  fine  particles, 
whereas  the  cutter  head  is  fitted  with  knives  which  cut  the  fodder 
into  lengths  ranging  from  one-fourth  inch  to  2  inches.  These  cutting 
devices  are  usually  interchangeable,  so  that  the  user  can  put  into  the 
same  machine  either  a  cutter  head  or  a  shredder  head,  as  best  suits 
his  needs  or  preference. 

These  machines  are  provided  with  safety  devices  so  arranged  that 
the  feed  rolls  can  be  stopt  and  started  at  will  while  the  machine  is 
running.  This  is  quite  an  advantage,  as  it  prevents  the  sacrifice 
of  fingers,  hands,  and  even  of  arms.  They  are  also  provided  with 
friction  safety  balance  wheels  and  devices  for  changing  the  length  of 
the  cut  of  fodder. 


Fig.  19. ^Cylindrical  feed  cutter. 
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No  accurate  inforniatiou  is  :it  hand  as  to  the  difference  in  power 
re(iuirod  for  shreddinj^  and  for  cutting  a  certain  number  of  tons  of 
fo(hler  corn.  It  is  generally  conceded  that  the  shredder  head' requires 
considerable  more  i:>o\ver  and  must  run  at  a  higher  speed  than  the 
cutter,  but  the  recent  improvements  in  shredder  heads  have  mate- 
rially reduced  their  necessary  speed.  Machines  of  great  capacity  are 
now  on  the  market  shredding  as  high  as  25  tons  of  fodder  per  hour. 
In  the  better  forms  of  shredders  the  feed  rollers  are  speeded  at  about 
160  revolutions  per  minute,  while  the  cutter  heads  are  usually  run  at 
from  600  to  700  revolutions  per  minute,  and  shredder  heads  at  about 
1,000  revolutions  per  minute.  The  ])ower  required  to  rvm  the 
machines  is  from  12  to  15  horsepower. 


Fig.  20.— Sel£-fee<iing  ensilage  cutter  with  blower. 

The  ensilage  cutters  and  shredders  were  at  iii'st  provided  with 
swivel  carriers  driven  from  bottom,  which,  by  means  of  metal  buckets 
fastened  to  a  chain,  elevated  the  fodder  into  the  silo  or  mow.  Now, 
however,  most  of  the  larger  machines  are  provided  with  blowers, 
which  consist  of  a  steel  fan  inclosed  in  a  case,  and  a  galvanized  iron 
pipe  usually  10  inches  in  diameter,  extending  to  the  silo  or  the  mow. 
The  fan  is  sometimes  mounted  on  tbe  main  shaft  of  the  cutter  or  shred- 
der head  and  is  thus  driven  by  the  same  belt  that  furnishes  power  to 
the  machine.  The  current  of  air  created  by  the  fan  forces  the  fodder 
into  the  place  desired.  For  green  silage  it  is  necessary  to  carry  the 
pipe  nearly  perpendicular  to  the  height  of  the  silo  window  and  to  put 
an  elbow  on  the  top  to  convey  the  fodder  into  the  silo.  The  reason 
for  tliis  is  that  when  the  pipe  is  perpendicular,  or  nearly  so,  the  force 
of  the  vnnd  created  by  the  fan  works  directly  against  the  force  of 
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gravity,  whicli  acts  ii])oii  the  silage,  whereas  when  the  pipe  is  slanting 
the  silage  tends  to  collect  at  the  lower  side  of  the  pi])e  and  the  wind 
pressure  tends  to  pass  over  the  silage,  thus  causing  clogging  in  the 
])ipe. 

One  of  the  earliest  attempts  to  turn  the  stalk  into  feed  in  any  other 
than  its  natural  condition,  or  simply  to  cut  it  into  short  lengths  })y 
means  of  a  cutting  machine,  is  embodied  in  a  machine  patented  in 
1872,  wliich  comprised  two  parallel  gangs  of  saw-like  cutters,  between 
whicli  the  stalk  is  cut  into  short  jHeces. 


Fig.  21. — Corn  .shredder. 

The  modern  slu-edder  was  first  suggested  in  1881,  as  appears  from 
a  patent  granted  to  Messrs.  Behringer,  Stouffer,  and  Potts,  of  Penn- 
sylvania. This  consisted  of  two  rollers  between  which  the  cornstalks 
were  fed  to  a  cylinder  provided  wdth  knives  that  slit  the  stalk  and 
beaters  which  pounded  it,  rendering  it  soft  and  pliable. 

HTJSKERS  AND  SHREDDERS. 


SIMPLE  HUSKING  DEVICES. 

One  of  the  earliest  devices  used  for  husking  corn  was  the  husking 
peg.  Several  patterns  of  this  are  in  common  use.  There  are  also 
other  aids  to  com  husking  made  in  the  form  of  gloves,  with  projecting 
points  or  pegs.  Equipped  with  such  a  glove  the  man  passes  along 
the  rows,  husks  the  ears  by  tearing  off  the  husks  and  snapping  the 
stems,  and  tosses  them  into  the  wagon  which  is  drawn  alongside. 
Such  husking  pegs  and  gloves  are  also  used  in  husking  corn  from  the 
shock. 
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The  early  colonists  did  not  remove  the  husks  from  the  ears  immedi- 
ately upon  bringing  the  corn  from  the  fields.  The}'  usually  snapt 
the  ears  from  the  stalks  without  removing  the  husks.  They  held 
that  it  was  better  to  allow  the  husks  to  remain  on  the  ears  for  pro- 
tection against  frost  and  moisture.  Later  in  the  season  the  crops  were 
often  husked  b}"  husking  parties  assembled  at  the  various  farms  in  their 
respective  communities  during  the  autumn  days  and  early  evenings; 
and  their  work  was  always  followed  by  some  form  of  merrymaking, 
as  a  dance  or  a  "play  party,"  which  often  extended  into  the  early 
morning  hours.  The  corn  was  stored  in  high  cribs  erected  at  con- 
venient points  near  the  other  farm  buildings. 

EARLIER  MECHANICAL  HUSKERS. 

The  first  patent  on  a  corn  busker  was  issued  in  1837.  The  machine 
comprises  essentially  a  pair  of  roughened  parallel  rollers  designed  to 
tear  off  the  husks.  This  machine  represents  one  of  the  earliest 
attempts  to  utilize  machinery  for  preparing  the  corn  crop  for  the 
market.  It  assumes  that  the  ear  shall  be  plucked  from  the  stalks 
by  hand. 

In  1866  a  New  York  concern  began  the  manufacture  of  a  busker 
having  a  single  snapping  roll  made  of  hardwood.  Another  roller  set 
with  stiff  knives  located  just  behind  the  hardwood  roller,  cut  the 
stalk  into  short  lengths.  The  ears  of  corn  as  they  were  broken  off 
by  the  snapping  roll  fell  down  upon  the  husking  rolls.  These  were 
aijout  2  inches  in  diameter  and  rotated  toward  each  other.  A  small 
revolving  shaft  set  with  spikes  and  located  directly  above  the  line  of 
contact  of  the  husking  rolls,  caused  the  ears  to  revolve  so  as  to 
present  all  of  the  husks  to  the  action  of  the  husking  machine. 

Another  form  of  busker  consisted  of  a  snapping  roll  nnich  the  same 
as  that  described  above,  and  several  husking  -rolls  whose  effective- 
ness depended  upon  the  action  of  rubber  aprons.  These  past  over 
each  roller  like  belts  over-  a  pulley,  and  tended  to  draw  the  husks  in 
with  them.  Later,  about  1880,  the  Phillips  and  Jones  machines 
added  to  this  idea  by  putting  on  a  pair  of  snapping  rolls.  These 
were  the  first  really  successful  buskers. 

COMBINED  HUSKERS  AND  SHREDDERS. 

Thus  far  no  machine  had  been  ])roduced  designed  to  perform  more 
than  one  operation  on  the  stalks,  except  some  of  the  unsuccessful 
and  later  experimental  harvester  types  designed  to  pick  and  husk 
the  ears,  as  previously  described.  Between  1880  and  1890  a  great 
deal  of  attention  was  given  to  thrashing  corn.  This  practise  so  bat- 
tered the  stalk  as  to  make  every  part  of  it  available  as  a  cattle  food. 
Fodder  cutters  had  been  in  use  for  many  years,  yet  this  method  of 
preparing  corn  fodder  left  the  fibrous  part  of  the  stalk  in  a  tough, 


41 

woody  conditio*!!  which  the  cattle  did  not  much  rehsh.  The  bruisinoj 
and  shredding  action  of  the  thrasher  jjut  the  stalk  in  a  more  palatable 
form.  The  repeated  shortages  and  failures  of  the  hay  crop  during 
the  decadal  SS(V.)(),  together  with  the  results  of  attempts  at  thrash- 
ing corn  led  to  the  invention  of  the  combined  busker  and  shredder, 
which  takes  the  stalks  with  the  ears  on  them,  removes  the  ears, 
husks  them,  and  prepares  the  stalks  for  feeding.  A  combined  liusker 
and  shredder  patented  by  J.  F.  Kurd,  of  Minnesota,  in  1890,  ap])li- 
cation  having  been  filed  in  1887,  is  one  of  the  earliest  of  the  shredder 
type. 

There  are  at  this  time  many  different  makes  of  this  machine  in  the 
market.  They  are  of  various  designs  and  are  frequently  made'SO  as 
to  be  fitted  with  exchangeable  cutter  and  shredder  heads.  The 
general  construction  of  all  machines  of  this  class  is  very  much  the 
same,  however.     Some  are  rather  complicated  in  their  construction 
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Fig.  22.— Skeleton  of  hiiskcr  and  shredder. 

while  others  are  very  elementary.  A  discussion  of  one  of  the  more 
complicated  will  serve  to  explain  the  general  operation  of  all.  By 
referring  to  figure  22  the  construction  will  be  easily  understood. 

The  stalks  are  first  fed  to  the  snapping  rolls,  where  the  ears  are 
l)roken  from  them.  The  stalks  are  driven  forward  by  the  snapping 
rolls  until  they  meet  the  slu'cdder  head,  where  they  are  cut  to  shreds 
by  knives  of  special  forms  shown  in  figure  23.  The  slu-edded  parts 
of  the  stalk  fall  upon  a  vibrating  carrier  whose  motion  is  comple- 
.mented  by  the  action  of  arms.  The  slu'eds  fall  from  this  carrier  into 
the  blast  from  the  fodder  blower,  which  carries  them  up  thru  the 
stacker. 

The  ears  which  are  broken  from  the  stalks  by  the  snapping  rolls 
drop  upon  the  husking  rolls  where  the  husks  are  torn  from  them. 
The  husked  ears  gradually  descend  along  the  inclined  husking  rolls 
until  they  finally  fall  upon  an  elevator  which  carries  them  to  the  bin 
or  other  place  provided  for  them. 
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The  husks  fall  upon  a  conveyor  chain  which  drags  them  hack  to  the 
fodder  hlower,  where  they  join  the  slu-edsfrom  the  stalk.  The  loose 
grain  falls  from  the  vibrating  carrier  and  husk  conveyor  upon  a  screen. 
As  it  falls  it  is  met  by  a  mild  blast  which  removes  the  dwst  from  it. 
This  grain  is  then  collected  in  a  trough  or  chute  and  is  driven  by  means 
of  a  screw  conveyor  to  one  side  of  the  machine. 

This  machine  combines  in  its  construction  many  elements  used  in 
earlier  machines,  both  buskers  and  fodder  cutters.  The  snapping 
rolls  and  husking  pegs  are  both  ideas  found  in  machines  described  in 
preceding  paragrai)hs,  while  the  shi-edder  heads  are  not  greatly  dif- 
ferent from  those  of  the  fodder  cutters  of  earlier  design.     The  blower 
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Fig.  23. — Forms  of  shredder  heads. 

and  cleaning  and  carrying  devices  are  very  much  like  those  of  the 
thrasher.  Self-feeding  and  safety  devices  are  now  largely  used  as  a 
protection  against  the  danger  of  having  one's  hand  or  arm  caught  in 
the  mechanism  (fig.  24).  Where  the  self-feeder  is  used,  a  revolving 
band  cutter  is  commonly  placed  a  little  ahead  of  the  snapping  rolls.- 
The  superior  convenience  of  having  the  stalks  bound  into  bundles 
is  most  evident  where  these  machines  are  used.  In  bundles  the 
stalks  keep  straight  and  thus  avoid  the  delay  caused  by  having  them 
come  to  the  machine  in  a  disordered  condition.  There  is  also  less 
danger  of  choking  the  machine.  Plate  IV  shows  a  busker  and  slired- 
der  run  bv  a  gasoline  engine. 


U.  S.  Dept.  of  Agr.,  Bui.  173,  Office  of  Expt,  Stations.     Irrig   and  Drain    Invest. 


Plate  IV. 


Shredder  /^ead 
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COST  OF  PREPARING  CORN  FODDER. 

The  cost  (»r  preparing  corn  fodder  by  the  various  nictliods  and  Avith 
the  did'crciit  machines  (U>j)ends  uj^on  a  great  many  \ariahle  factors. 
It  depends  upon  the  yield  of  corn  per  acre,  upon  the  method  of  har- 
vesting, upon  the  distance  the  fodder  is  to  he  haided,  the  size  and 
efTiciency  of  the  working  force;  the  size,  capacity,  and  speed  of  the 
machine,  and  tlic  motive  j)ower  iis(>(l. 

COST  OF  FILLING  THE  SILO. 

In  cutting  corn  for  ensilage  vve  have  the  records  kept  hy  several 
experiment  stations,  as  to  cost,  a  few  of  which  are  here  given. 

An  accurate  record  was  kept  of  tlie  cost  of  harvesting  and  storing 
45  tons  put  into  the  silo  in  three 
days."  The  force  employed  was  as 
follows:  Portable  engine,  power 
cutter,  one  two-mule  cart  with 
mules,  one  single  cart  with  mule, 
one  mule  hauling  fuel  and  water  for 
engine,  one  foreman,  one  engineer 
and  fireman,  two  drivers,  tlu'ee  corn 
cutters,  two  men  at  cutting  machine, 
one  man  packing  in  silo,  one  boy 
helper  on  water  cart. 

The  items  of  cost  were  these :  Hire 
of  engine  and  engineer,  three  days, 
atS4  per  day,  .S12;  fuel,.'B3;  teams 
and  manual  labor  in  all,  S46.40; 
putting  cover  and  weights  on  silo, 
$3;  total,  $64.40,  or  .$1.43  per  ton. 
It  was  estimated  that  the  tangled 
condition  of  the  corn  in  the  field 
fully  doubled  the  labor  of  cutting 
and  loading  it,  and  had  the  ensilage  cutter  been  larger,  the  same  engine 
and  fuel  could  have  doubled  the  quantity  cut  per  day.  It  is  easy  to 
see  how  these  improvements  might  have  reduced  the  cost  to  $1  per 
ton  for  storing. 

Cost  of  harvesting  and  filling  silo,  b 

Capacity  (if  machine,  per  10-hour  day tons . .         50 


Fia.  24.— Safety  devico  for  shredder. 


Six  men  in  field  cutting  and  loading,  at  $1..33 $7.  98 

Two  teams  hauling,  at  .$2 : 4.  00 

One  driver,  at  $1.3.3 1.  33 

Two  men  feeding  machine,  at  $1.33 2.  GG 

Two  men  packing  in  silo,  at  $1.31 " 2.  G6 

One  man  at  engine,  at  $1.33 1.  33 

Coal  used,  one-fifth  ton,  at  $8 1.  60 


Cost  of  harvesting  50  tons 21. 56 

Cost  per  ton 43 


a  Maryland  Sta.  Rpt.  ISSn,  p.  103. 


f^  Minnesota  Sta.  Bui.  2,  p.  7. 
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Professor  King  found  that  the  average  cost  of  cutting  and  putting 
corn  into  the  silo,  on  a  number  of  Wisconsin  farms,  was  -58.8  cents  per 
ton." 

Professor  Georgeson  found  that  it  cost  62.3  cents,  70.9  cents,  and 
50.8  cents  for  tlii"ee  different  silos,  or  an  average  of  61.3  cents,  per 
ton  of  silage  put  up.^ 

Mr.  T.  L.  Allen,  Kinsman,  Ohio,  says: 

With  modern  machinery  and  good  management,  corn  can  be  put  into  the  silo  at  35  to 
40  cents  per  ton.  Indeed,  with  our  large  machinery  and  strong  force  of  men  we  have 
put  it  in  the  silo  for  less  than  30  cents. 

With  the  larger  and  improved  ensilage  cutters  having  self-feeders 
and  blowers,  and  the  superior  methods  in  handling  the  corn,  it  is  safe 
to  say  that  corn  may  be  harvested  and  put  into  the  silo  in  the  form  of 
silage,  at  an  average  cost  of  50  cents  per  ton. 

COST  OF  SHREDDED  FODDER. 

The  cost  of  making  the  cornstalk  into  sliredded  fodder  after  it  has 
been  allowed  to  cure  in  the  field  varies  in  the  same  way  as  that  of 
preparing  silage.  We  may,  however,  gather  some  ideas  of  the  value 
of  the  machines  used  for  this  purpose. 

We  have  already  learned  the  cost  of  cutting  the  corn  and  putting 
it  into  shocks,  and  also  that  the  average  cost  per  bushel  of  husking 
corn  from  the  shock  in  the  fields  is  5.3  cents  per  bushel,  or  at  an  average 
of  44  bushels  per  acre,  the  cost  will  be  $2.33  per  acre.  To  this  should 
be  added  about  35  cents  per  acre  for  hauling  the  ears  to  the  crib,  or  a 
total  of  $2.68  per  acre  for  husking  the  corn  by  hand,  and  this  leaves 
the  stover  in  the  field.  If  the  stalks  are  hauled  to  the  feed  lot  it  will 
involve  an  additional  cost.  When  buskers  and  shredders  are  used  for 
husking  the  corn  and  shredding  the  fodder,  the  farmer  will  have  to 
decide  the  question  as  to  what  method  of  doing  the  work  he  desires 
to  employ.  There  are  machines  on  the  market  which  will  husk  but 
100  bushels  per  day,  and  there  are  those  which  will  husk  1,000  bushels 
per  day.  The  smaller  ones  are  for  the  farmer  who  desires  to  do  his 
own  work. 

With  the  general  introduction  of  the  gasoline  engine  on  the  farm, 
a  small  individual  outfit  (PI.  IV)  is  very  desirable.  With  such  an 
outfit  the  farmer  may  do  his  work  at  his  convenience  as  he  needs  the 
corn  and  the  fodder,  and  may  also  do  some  work  for  neighbors, 
which  will  aid  in  paying  for  the  machine.  It  requires  one  man  to 
feed;  one  to  look  after  the  engine,  shredder,  and  the  corn  in  the 
wagon;  one  man  in  the  mow  to  remove  the  fodder,  one  to  unload  the 
wagons,  two  teams,  and  one  loader  in  the  field.  Six  gallons  of  gaso- 
line will  supply  the  fuel  for  a  ten-hour  run.  The  computed  cost 
would  be: 

•   aF.  W.  Well,  Book  on  Silage,  p.  118.  b  Kansas  Sta.  Bui.  48,  p.  37. 
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Cost  of  shredding  corn. 

Use  of  engine  and  shredder  and  repairs,  per  day $1. 00 

Five  men,  at  $1.50  each 7.  50 

Two  teams,  at  $3  each (i.  00 

Power,  6  gallons  of  gasoline,  at  15  cents  per  gallon '      .90 

Total  cost  per  day 15. 40 

From  experiments  conducted  by  the  author  with  the  above  outfit, 
it  was  found  that  the  number  of  bushels  husked  per  hour  varied 
considerably  with  conditions,  but  that  the  average  was  18  bushels, 
or  180  bushels  per  day.  This,  at  the  average  yield  of  corn  per  acre 
previously  derived,  would  be  equal  to  4  acres  per  day.  To  husk  180 
bushels  by  hand  and  put  it  in  the  crib  would  cost  SI 0.96.  This  would 
leave  a  cost  of  $4.44  for  4  acres  of  corn  fodder  shredded  and  delivered 
in  the  mow.  The  average  yield  of  shredded  fodder  is  2  tons  per  acre. 
This  would  give  a  cost  of  55  cents  per  ton  for  hauling  the  fodder  from 
the  field,  shredding  it,  and  placing  it  in  the  barn  ready  to  feed.  When 
corn  "has  been  husked  in  the  field  and  the  farmer  wishes  the  fodder 
shredded,  it  costs  him  about  $1.50  per  acre  for  shredding  the  fodder 
by  machine. 

With  large  machines  the  work  of  husking  and  shredding  corn  is 
usually  custom  work.  The  owner  of  the  machine  furnishes  the 
shredder  and  engine,  with  two  men,  charging  the  farmer  from  4  to  5 
cents  per  bushel  for  this  work.  The  farmer  will  have  to  furnish  the 
fuel  and  the  teams,  as  well  as  the  balance  of  the  help  to  run  the 
machine.  These  large  machines  require  from  6  to  8  teams  alid  20  to 
25  men  for  full  operation.  The  large  -machine,  while  it  does  the 
work  quickly,  has  the  disadvantage  of  recjuiring  a  large  crew  of  men 
and  teams,  and  if  anything  goes  wrong  with  either  engine  or  shredder, 
this  force  is  idle  at  the  expense  of  the  farmer  until  the  machine  is 
repaired. 

From  some  investigations  conducted  by  sending  out  letters  of 
inquiry  from  the  Iowa  Experiment  Station  to  all  parts  of  the  State, 
the  following  rei?ults  were  obtained: 

From  the  entire  number  of  reports  received ,  the  average  cost  of  machines  for  shred- 
ding was  $1.55  per  acre;  the  cost  of  fuel  was  31.4  cents;  and  the  total  cost  of  shredding, 
per  acre,  varied  from  $2.45  to  $6.65.  This  is  a  wide  range,  but  the  conditions  under 
which  the  shredding  was  done  varied  correspondingly  according  to  the  distance  hauled, 
yield  of  stover  per  acre,  kind  and  size  of  machine  used,  and  work  required  in  moving 
the  ouffit;  also  as  to  physical  conditions  of  the  fodder  and  accidents  with  machine. 

The  average  cost  of  shredding  1,600  acres  was  found  to  be  .$4.41  per  acre,  and  this  is 
believed  to  be  a  fair  average  under  ordinary  condition?!. 

The  estimate  of  yield  of  corn  per  acre  in  the  above  case  was  57.25 
bushels,  which  is  rather  high  even  for  Iowa;  the  yield  of  fodder,  2  tons 
per  acre,  and  the  cost  of  husking  in  the  field,  5  cen<!s  per  bushel. 
At  these  figures  the  cost  of  shredding  the  fodder  would  be  77  cents 
per  ton. 
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SUMMARY. 

The  following  table  summarizes  the  data  obtained  as  to  Ihe  cost 
and  value  of  corn-harvestinti;  machines: 

Summary  of  data  regarding  corn-harvesting  machinery  and  its  use. 

AVERAGE  DATA  FOR  HARVESTING  BY  HAND. 

Cost  of  implement 81- 

Number  of  hills  per  shock 160. 

Acres  1  man  harvests  per  day 1.47  acres. 

Cost  of  cutting  and  shocking $0,005  per  shock;  $1.50  per  acre. 

AVERAGE  DATA  FOR  HARVESTING  WITH  SLED  HARVESTER. 

Cost  of  implement $5  to  $50. 

Number  of  hills  per  shock 144. 

Acres  2  men  and  1  horse  harvest  per  day 4.67  acres. 

Cost  of  cutting  and  shocking $1.18  per  acre. 

AVERAGE  DATA  FOR  HARVESTING  WITH  CORN  BINDER. 

Cost  of  implement $125. 

Life  in  years  or  acres  cut 8.17  years;  669  acres. 

Acres  cut  per  day  by  1  man  and  3  horses 7.73  acres. 

Acres  shocked  per  day,  1  man 3.31  acres. 

Cost  of  cutting  and  shocking .' $1.50  per  acre. 

AVERAGE  DATA  FOR  HARVESTING  WITH  CORN  SHOCKER. 

Cost  of  implement $125. 

Number  of  hills  per  shock 100. 

Shocks  or  acres  1  man  and  3  horses  harvest  per  day 151  shocks;  4.67  acres. 

Cost  of  cutting  and  shocking $1. 06  per  acre. 


Cost  per  bushel  of  picking  and  husking  corn. 


By  hand  from  field 

Aciditional  cost  of  team  for  cribbing. 
By  hand  from  shock 


Cents. 
3.5 
1.0 
5.3 


Additional  cost  of  team  for  cribbing. 

By  corn  picker  from  field 

By  busker  and  shredder  from  shock . 


Cents. 
0.79 
4.1 
4.5 


Cost  per  acre  of  husking  corn  and  preparing  fodder. 


Cutting  and  shocking  corn 

Husking  out  of  shock  by  hand 

Husking  and  shredding  liy  machine. 
Hauling  and  shredding  fodder 


Comparative  cost. 


By  hand. 


$1.50 
2.08 


Sled 
cutter. 


51.18 
■2.68 


2.50 


Binder. 


$1.50 


Shock;r. 


$1.06 


4.41 
5.47 
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Comparative  returns  per  acre  of  hnskimi  corn  from  the  field,  of  cutting  and  feeiUmj  from 
shock,  and  of  cnttimj  and  shredding  by  the  various  methods. 


Mothod  oiiiploycd. 


Stalks  loft  standing 

Cut,  and  stalks  fed  whole 
Cut,  and  stalks  shredded 


Bushels    I'rice  per 
p<'r  acre,     hushel. 


Value  of 

corn  per 

acre. 


$0.44 
.44 
.44 


$19. 36 
19.36 
19. 36 


Cost  of  husking 
per  acre. 


By  hand. 


$1.98 
2.68 


By  ma- 
chine. 


$1.80 


Net  value  of  corn. 


Hand.     Machine. 


$17.38 
16.68 


$17.56 


17.38 


Method  employed. 


Stalks  left  standing 

Cut,  and  stalks  fed  whole. 
Cut,  and  stalks  shredded  . 


Vieldofj  Value 
stover  '      of 
per     ''  stover 
acre,    per  ton. 


Tons. 


Total 

value  of 

stalks 

per 

acre. 


$0.55 

$4.00         8.00     $3.82 
6.00       12.00  i     5.32 


Net  value  of  stalks 
per  acre. 


Hand. 


Large-     Indi- 
crew   I  vidual 
ma-        ma- 
chines, chines. 


$3.82 
6.09 


$4.26 
7.09 


Net  value  of  entire 
crop. 


Hand. 


$17.93 
23.18 
24.68 


Large 
ma- 
chines. 


$17. 81 
23.50 
25.45 


Small 
ma- 
chines. 


$23. 62 
26.45 


The  net  value  of  the  crop  is  found  to  he  $17.93  for  husking  hy  hand 
and  leaving  the  stalks  standing  in  the  field.  This  is  ol)tained  by  adding 
to  the  net  value  of  the  corn  55  cents  per  acre  for  the  stalks  and  sub- 
tracting the  cost  of  husking  by  hand. 

By  allowing  25  cents  per  acre  as  the  value  of  the  fodder  in  field 
where  corn  picker  is  used,  and  adding  this  to  the  net  value  of  the  corn 
and  subtracting  Si. 80  per  acre  for  picking  with  the  machine,  we 
derive  the  net  value  of  the  crop  of  $17.81  for  this  method  of  harvest- 
ing, which  indicates  a  small  loss  per  acre  as  a  result  of  using  the  corn 
picker. 

The  net  value  of  the  crop  by  feeding  the  stalks  whole  is  obtained 
by  taking  the  total  value  of  the  corn  and  fodder  and  subtracting  the 
costs  of  cutting  and  husking  by  hand,  cutting  with  sled  harvester  and 
husking  by  hand,  and  cutting  with  corn  shocker  and  husking  by  hand. 

The  net  value  of  the  crop  by  utilizing  the  fodder  in  the  shredded 
form  is  obtained  by  assuming  a  greater  value  of  shredded  fodder  over 
whole  cornstalks  of  33  per  cent,  adding  this  value  of  the  fodder  to  the 
value  of  the  corn  and  subtracting  the  various  costs  of  cutting,  husking, 
and  shredding  the  corn  by  the  various  hand  and  machine  methods. 

CONCLUSIONS. 

The  best  way  to  preserve  the  greatest  quantity  of  food  materials  of 
the  original  corn  fodder  for  feeding  of  farm  animals  is  by  means  of  the 
corn  harvester,  ensilage  cutter,  and  the  silo.  The  cost  of  placing  1 
acre  of  corn  in  the  silo  is  about  the  same  as  that  of  an  acre  of  cured 
fodder. 

The  farmer  who  would  secure  the  full  value  of  his  corn  crop  should 
secure  the  fodder  with  as  much  care  as  he  gives  his  clover  hay,  har- 
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vesting;  it  at  the  proper  period,  and  not  allowing  it  to  l)ecome  ruined 
by  rain  or  frost.  By  the  use  of  the  proper  machinery  for  harvesting 
the  corn  crop,  the  farmer  ma>  increase  the  net  income  from  his  crop 
$8.72  per  acre  over  hand  methods  of  harvesting  the  ears  and  wasting 
the  stalks  and  still  allow  full  price  for  the  use  of  the  different  machines. 
There  is  a  limit  beyond  which  it  is  not  profitable  for  a  farmer  to 
invest  in  corn-harvesting  machinery,  and  the  amount  of  work  to  be 
done  by  the  machine  each  year  should  be  carefully  considered  before 
a  purchase  is  made. 
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LEHER  OE  TRAXSMITTAL 


U.  S.  Department  of  Agriculture, 

Office  of  Experiment  Stations, 

Washington,  D.  C,  October  15,  1906. 

Sir:  I  have  the  honor  to  transmit  herewith  a  History  of  Farmers' 
Institutes  in  the  United  States,  compiled  by  John  Hamihon,  Farmers' 
Institute  Specialist  of  this  Office. 

Tliis  bulletin  gathers  together  such  data  respecting  the  origin  and 
progress  of  the  farmers'  institute  movement  in  the  several  States  and 
Territories  as  it  has  been  found  possible  to  secure,  and  presents  the 
material  in  an  abridged  form  for  the  information  of  institute  workers. 
It  brings  the  history  of  the  institntes  up  to  the  year  1904,  the  sub- 
sequent history  of  the  institutes  being  recorded  in  the  annual  reports 
of  the  Farmers'  Institute  Specialist  of  the  Department.  I  recommend 
its  publication  as  Bulletin  174  of  tliis  Office. 

Respectfully, 

A.  C.  True,  Director. 
Hon.  James  Wilson, 

Secretary  of  Agriculture, 
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HISTORY  OF  FARMERS'  IXSTFrUTES  IN  THE 
UNITED  states; 


INTRODUCTION. 

Tlie  fanners'  institute  movement  in  the  United  States  has  now 
reached  a  (k'*rree  of  importance  and  development  that  phices  it  along- 
side of  the  leading  institutions  of  the  country  organized  in  the  interest 
of  industrial  education.  Forty-five  States  and  Territories  held  insti- 
tutes in  1905,  aggregating  10,555  half-day  sessions,  which  were  at- 
tended by  995,192  persons,  chieily  adults. 

The  teaching  force  in  the  employ  of  the  State  directors  numbered 
995.  The  personal  history  of  791  of  these  lecturers  shows  that  386 
hold  college  degrees,  159  had  taken  partial  college  courses,  130  had 
normal  or  high-school  certificates,  and  1 1  (>  had  common-school  train- 
ing. In  addition  to  this  force,  the  local  managers  of  the  several  coun- 
ties in  28  States  reporting  employed  3,331  local  lecturers  who  read 
papers  or  delivered  addresses  in  the  institute  meetings. 

The  ap])ropriations  for  institute  purposes  by  the  several  States  in 
1905  amounte^l  to  $225,738.89.  This  development  has  taken  place 
within  about  thirty  years,  and  the  greater  part  of  it  within  the  past 
fifteen  years. 

The  marvelous  growth  of  this  form  of  agricultural  instruction  in  so 
short  a  period  is  accounted  for  by  the  fact  that  about  the  time  that 
this  movement  began  agricultural  lands  in  many  States  were  begin- 
ning to  show  the  injurious  effects  of  constant  cropping  without  restora- 
tion of  the  fertilizing  elements  thus  abstracted,  and  the  majority  of 
their  owners  were  coming  to  realize  that  the  restoration  of  their  lands 
to  profitable  production  was  a  problem  for  the  solution  of  which  they 
needed  the  assistance  of  experts  who  had  made  special  study  of  this 
subject. 

Meetings  were  called  by  the  farmers  of  the  various  communities  for 
conference  and  interchange  of  opinion  respecting  the  difficulties  that 
they  were  encountering.  To  these  meetings  successful  farmers  were 
invited  and  given  opportunity  to  explain  the  methods  by  which  they 

«Additional  publications  on  this  subject:  Annals  of  Horticulture,  1891,  p.  137,  ff.; 
Ann.  Rpt.  Penn.  Dept.  Agr.  1895,  p.  97,  ff.;  U.  S.  Dept.  Agr.,  Experiment  Station 
Record,  vol.  7,  p.  635,  ff.;  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  79. 
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had  succeeded.  Later,  as  the  agricultural  expepment  stations  wef6 
developed,  expert  scientists  from  these  stations  and  professors  from 
the  agricultural  colleges  were  brought  in  to  announce  the  late  discov- 
eries of  science  as  these  discoveries  related  to  agriculture,  and  to  give 
advice  as  to  new  methods  that  might  be  introduced  with  prospect  of 
success. 

The  feeling  of  need  for  information  respecting  their  calling  was  so 
general  among  the  farmers  and  the  instruction  which  these  experts 
imparted  was  so  helpful  that  in  all  ot  the  States  the  demand  for  such 
instruction  became  urgent.  In  response  to  this  demand  the  legisla- 
tures in  most  of  the  States  provided  for  the  organization  and  sup- 
port of  farmers'  institutes.  The  indications. are  that  the  institute  has 
come  to  stay  and  that  out  of  the  early  and  cruder  forms  there  ^\'ill 
gradually  be  developed  a  system  that  will  be  thoroly  organized  for 
giving  systematic  instruction  in  agriculture  and  become  recognized 
as  a  necessary  part  of  the  general  system  of  industrial  education. 

If  the  development  referred  to  should  be  realized,  it  will  become  of 
interest  to  students  of  industrial  education  in  future  years  to  know 
precisely  how  the  movement  originated  in  the  several  States  and  un- 
derstand the  circumstances  that  surrounded  it  and  the  forces  that 
aided  in  its  progress.  With  this  in  mind,  as  well  as  in  the  belief  that 
institute  workers  even  now  will  be  interested  in  the  facts  presented, 
the  Institute  Specialist  ot  the  Office  of  Experiment  Stations  of  the 
Department  of  Agriculture  has  collected  such  data  as  could  be  had 
respecting  the  origin  and  early  history  of  the  institutes  in  the  several 
States.  It  was  felt  that  it  was  important  to  do  this  while  there  are 
still  living  those  who  were  identified  with  the  movement  from  its 
beginning  and  are  consequently  familiar  with  it  in  all  of  its  details. 

A  letter  was  sent  out  to  the  institute  directors  of  the  several  States 
and  Territories  in  April,  1904,  stating  that  it  was  proposed  to  publish 
in  bulletin  form  a  history  of  the  farmers'  institutes  in  the  United 
States,  partly  as  a  matter  of  general  interest,  but  specially  that  an 
authentic  record  may  be  had  which  can  be  used  for  reference  and  ask- 
ing each  director  to  prepare  a  brief  paper  giving  an  account  of  the 
origin  and  development  ot  the  farmers'  institute  movement  in  his 
State. 

In  response  to  this  letter  the  majority  of  the  State  directors 
prepared  statements  more  or  less  complete  and  sent  them  in  to  the 
Institute  Specialist.  In  a  number  of  instances  the  preparation  of 
the  history  was  delegated  by  the  director  to  some  citizen  known  to 
be  fandliar  with  the  facts,  who  collected  the  data  and  transmitted 
the  manuscript  to  this  Office. 

In  some  cases  bare  outlines  or  disconnected  facts  were  given;  in 
others  a  large  amount  of  irrelevant  material  was  included  in  the  state- 
ments, and  in  still  others  the  accounts  far  exceeded  the  limits  of  space 
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which  could  he  allowed.  It  became  necessary,  therefore,  in  editing; 
the  copy  to  rewrite  entirely  a  number  of  the  histories,  to  rearrange  the 
facts  in  others  so  as  to  present  them  in  consecutive  order,  and  in 
others  to  cut  out  superfluous  matter.  In  no  case,  however,  has  any- 
thing been  omitted  that  was  regarded  as  essential  to  a  proper  under- 
standing of  the  history,  and  no,  statement  has  been  inserted  that  was 
not  justified  by  some  authoritative  record. 

No  attempt  has  been  made  to  summarize  the  several  histories  or  to 
comment  upon  the  work  that  each  State  has  done.  The  purpose  has 
been  to  present  the  facts  as  they  have  been  furnished  by  competent 
authorities  and  leave  the  drawing  of  inferences  and  conclusions  to 
those  who  study  and  compare  them. 

This  bulletin  brings  the  history  of  the  institutes  up  to  about  the  time 
of  the  appointment  of  the  Farmers'  Institute  Specialist  of  this  Office  in 
1903.  The  subsequent  history  of  the  institutes  will  be  found  ([uite 
fully  recorded  in  the  annual  reports  of  the  Institute  Specialist  pub- 
lished in  the  annual  reports  of  the  Office  of  Experiment  Stations. 

It  is  hoped  that  the  information  furnished  by  this  history  may  not 
only  preserve  a  record  of  the  facts,  but  may  also  encourage  and  aid 
those  who  are  interested  in  the  future  development  of  the  institute 
work  by  exhibiting  its  progress  in  the  past. 

HISTORIANS. 

The  following  persons  prepared  histories  or  supplied  data  for  their  respective  States 
and  Territories,  and  the  valuable  service  that  each  has  rendered  is  hereby  acknowl- 
edged : 

Alabama. — C.  A.  Cary,  professor  of  veterinary  science  in  Alabama  Polytechnic 
Institute,  Auburn. 

Alaska. — Xo  institutes. 

Arizona. — R.  H.  Forbes,  director  Agricultural  Experiment  Station,  Tucson. 

Arkansas. — Xo  institutes. 

California. — E.  J.  Wickson,  professor  of  practical  agriculture.  University  of  Califor- 
nia, Berkeley. 

Colorado. — A.  C.  True  and  F.  H.  Hall,  in  article  in  Experiment  Station  Record, 
Vol.  VII,  page  638,  and  L.  H.  Bailey  in  U.  S    Department  of  Agriculture,  Office  <:f  • 
Experiment  Stations  Bui.  79,  page  10. 

Connecticut. — T.  S.  Gold,  ex-secretary-State  Board  of  Agriculture,  West  Cornwall. 

Delaware. — Wesley  Webb,  director  Farmers'  Institutes,  Dover. 

Florida. — Charles  M.  Conner,  superintendent  Farmers'  Institutes,  Lake  City. 

Georgia. — Harvie  Jordan,  superintendent  Farmers'  Institutes,  Monticello. 

Hawaii. — .Tared  G.  Smith,  Agricultural  Experiment  Station,  Honolulu. 

Idaho. — H.  T.  French,  director  Agricultural  Experiment  Station,  Moscow. 

Illinois. — A.  B.  Hostetter,  secretary  Illinois  Farmers'  Institutes,  Springfield. 

Indiana. — W.  €.  Latta,  superintendent  Farmers'  Institutes,  Lafayette. 

Indian  Territory. — No  institutes. 

Iowa. — John  R.  Sage,  United  States  Climatic  and  Crop  Service,  Des  Moines. 

Kansas. — J.  T.  Willard,  director  Agricultural  Experiment  Station,  Manhattan. 

Kentucky. — Hubert  Vreeland,  commissioner  of  agriculture,  Frankfort. 

Louisiana. — J.  G.  Lee,  commissioner  of  agriculture  and  irrigation,  Baton  Rouge. 

Maine. — A.  W.  Gilman,  commissioner  of  agriculture,  Augusta. 

Maryland. — W.  L.  Amoss,  superintendent  of  Farmers'  Institutes,  College  Park. 

Massachusetts. — Howard  N.  Legate,  clerk  State  Board  of  Agriculture,  Boston. 

Michigan. — L.  R.  Taft,  superintendent  of  Farmers'  Institutes,  Agricultural  College. 

Minnesota. — Thomas  Shaw,  editor  of  "The  Farmer,"  St.  Anthony  Park. 

Mississippi. — W.  L.  Hutchinson,  director  Agricultural  Experiment  Station,  Agri- 
cultural College. 
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Missouri.— George  B.  Ellis,  secretary  State  Board  of  Agriculture,  Columbia. 

Montana.— F.  B.  Linlield,  director  Agricultural  Experiment  Station,  Bozeman. 

Ne])ra.ska. — E.  A.  Burnett,  director  Agricultural  Experiment  Station,  I>incoln. 

Nevjida. — J.  E.  Stubbs,  director  Agricultural  Experiment  Station,  Reno 

New  Hampshire.— X.  J.  Bachelder,  secretary  State  Board  of  Agriculture,  Concord. 

New  Jersey.— Franklin  Dye,  secretary  State  Board  of  Agriculture,  Trenton. 

New  Mexico. — J.  D.  Tinsley,  vice-director  Agricultural  Experiment  Station,  Mesilla 
Park. 

New  York.— Miss  K.  B.  AUis,  Office  of  Farmers'  Institutes,  FayetteviUe. 

North  Carolina. — W.  F.  Massey,  horticulturist,  Agricultural  Experiment  Station, 
Raleigh. 

North  Dakota.— E.  E.  Kaufman,  director  Farmers'  Institutes,  Bismarck. 

Ohio.— W.  W.  Miller,  secretary  State  Board  of  Agriculture,  Columbus. 

Oklahoma.— J.  B.  Thoburn,  secretary  State  Board  of  Agriculture,  Guthrie. 

Oregon. — James  Withycombe,  director  Agricultural   Experiment  Station,  Corvallis. 

Pennsylvania. — A.  L."  Martin,  deputy  secretary  of  agriculture,  Harrisburg. 

Porto  Rico. — No  institutes. 

Rhode  Island.— William  Williams,  member  State  Board  of  Agriculture,  Bristol. 

South  Carolina.— J.  S.  Newman,  superintendent  of  Farmers'  Institutes,  Clemson 
College. 

South  Dakota. — S.  A.  Cochran,  irrigation  engineer,  Brookings;  James  H.  Shepard, 
professor  of  chemistry.  Agricultural  College,  Brookings. 

Tennessee. — W.  W.  Ogilvie,  commissioner  of  agriculture,  Nashville. 

Texas.— J.  H.  Connell,  editor,  "Farm  and  Ranch,"  Dallas, 

Utah.— John  A.  Widtsoe,  director  Agricultural  Experiment  Station,  Logan. 

Vermont.— George  Aitken,  secretary  State  Board  of  Agriculture,  Woodstock. 

Virginia. — G.  W.  Koiner,  commissioner  of  agriculture,  Richmond;  A.  M.  Soule, 
director  Agricultural  Experiment  Station.  Blacksburg. 

Washington.— E.  A.  Bryan,  president  Washington  Agricultural  College,  Pullman. 

West  Virginia.— J.  B.  Garvin,  director  Farmers'  Institutes,  Charleston;  A.  D.  Hop- 
kins. Division  of  Entomology,  Washington,  D.  C. 

Wisconsin. — George  McKerrow,  superintendent  Farmers'  Institutes,  Madison. 

Wyoming.— B.  C.  Buffum,  director  Agricultural  Experiment  Station,  Laramie. 

GOVERNMENT  AID  TO  INSTITUTES. 

The  United  States  Department  of  Agriculture  has  undertaken  to  assist  the  States  in 
their  institute  work.  At  the  request  of  the  Secretary  of  Agriculture,  the  Fifty-seventh 
Congress  provided  for  the  appointment  of  a  Farmers'  Institute  Specialist  in  the  Office 
of  Experiment  Stations  of  the  Department,  and  appropriated  $5,000  for  meeting  the 
necessary  expenses  of  the  new  office. 

The  duties  of  this  officer,  as  stated  in  the  act  making  the  appropriation,  are  "To 
investigate  and  report  upon  the  organization  and  progress  of  farmers'  institutes  in  the 
several  States  and  Territories,  and  upon  similar  organizations  in  foreign  countries,  with 
special  suggestions  of  plans  and  methods  for  making  such  organizations  more  effective 
for  the  dissemination  of  the  results  of  the  work  of  the  Department  of  Agriculture  and 
the  experiment  stations,  and  of  improved  methods  of  agricultural  practice." 

In  anticipation  of  the  action  of  Congress  the  United  States  Civil  Service  Commission, 
July  23,  1902,  issued  a  circular  letter  to  the  effect  that  an  examination  would  be  held 
September  1,  1902,  for  the  position  of  Farmers'  Institute  Specialist  in  the  Office  of 
Experiment  Stations  of  the  Department  of  Agriculture,  the  examination  to  be  open  to 
all  citizens  of  the  United  States  who  comply  with  the  requirements  as  set  forth  in  the 
forms  of  examination  which  the  Commission  prescribed. 

From  the  eligible  list  thus  secured  the  Secretary  of  Agriculture,  Hon.  James  Wilson, 
under  date  of  February  9,  1903,  tendered  the  position  to  John  Hamilton,  of  State  Col- 
lege, Pa.,  then  secretary  of  agriculture  of  the  State  of  Pennsylvania.  Mr.  Hamilton 
accepted  the  position  and  assumed  the  duties  of  the  office  April  1,  1903. 

Since  that  date  the  office  has  collected  and  published  the  laws  under  which  insti- 
tutes are  held  in  the  several  States  and  Territories;  a  list  of  names  of  lecturers  in  the 
employ  of  the  State  directors  with  their  post-office  addresses;   bulletin  on  Agricul- 
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tural  Instruction  for  Adults  in  the  Uritish  Empire;  bulletin  on  Agricultural  Instruc- 
tion for  Adults  in  Continental  Countries;  Proceedings  of  the  Ninth  and  Tenth  Annual 
Meetings  of  the  American  Association  of  Farmers'  Institute  Workers;  annual  reports 
and  statistics  of  the  farmers'  institute  work  in  the  United  States  for  the  years  190:5, 
1904,  and  1905.  The  Institute  Specialist  has  had  prepared  syllabi  of  six  illustrated 
lectures— No.  1  on  the  Care  of  Milk;  No.  2.  Potato  Diseases  and  their  Treatment;  No. 
3,  Acid  Soils;  No.  4,  Profitaljle  Cattle  Feeding;  No.  5,  Silage  and  Silo  Construction, 
and  No.  6,  Essentials  of  Field  Experimentation.  There  has  also  been  prepared  and 
published  a  course  of  study  consisting  of  fourteen  lectures  on  cheese-making  adapted  to 
movable  schools  of  agriculture,  and  arrangements  have  been  made  for  the  preparation 
of  five  other  courses  of  similar  character.  There  is  also  in  course  of  preparation  a  set 
of  charts  on  the  selection  of  cattle  for  feeding. 

Arrangements  have  been  made  with  the  directors  of  the  agricultural  experiment  sta- 
tions for  supplying  station  bulletins  to  the  State  institute  lecturers  and  with  the  Divi- 
sitm  of  Publications  of  the  Department  of  Agriculture  for  sending  its  publications  to 
institute  workers  upon  application  made  to  the  Institute  Specialist.  A  card  list  of  the 
names  and  addresses  of  over  4,000  institute  workers  has  been  formed  in  the  institute 
office,  correspondence  conduc-ted  with  these  persons,  and  literature  and  information 
supplied. 

The  Institute  Specialist  has  during  this  period  visited  most  of  the  States  east  of  1  lie 
Rocky  Mountains  and  has  conferred  with  institute  directors  and  lecturers  and  deliv- 
ered lectures  in  all  of  the  States  visited. 

The  ofhce  of  the  specialist  has  been  in  addition  to  its  investigation  charac-ter  a  clear- 
ing house  for  the  farmers'  institute  workers  of  the  country. 

THE  AMERICAN  ASSOCIATION  OF  FARMERS'  INSTITUTE 

WORKERS. 

The  organization  of  the  American  Association  of  Farmers'  Institute  Workers  took 
place  at  Watertown,  Wis.,  March  13,  1896.  George  McKerrow,  oi  Madison,  Wis.,  super- 
intendent of  farmers'  institutes  for  that  State,  issued  a  call  in  the  winter  of  1896  for  a 
meeting  of  the  farmers'  institute  workers  of  the  United  States  and  Canada  to  l^e  held 
at  Watertown,  Wis.,  March  13,  1896. 

The  attendance  at  this  first  meeting  was  quite  small,  only  a  few  of  the  States  being 
represented,  and  those  were  for  the  most  part  the  nearby  States.  0.  C.  Gregg,  farmers' 
institute  superintendent  for  Minnesota,  was  elected  temporary  chairman,  and  F.  W. 
Taylor,  institute  superintendent  for  Nebraska,  was  made  temporary  secretary. 

Mr.  McKerrow,  in  explaining  the  purpose  of  the  meeting,  stated  that  "there  was  felt 
to  be  a  need  for  a  meeting  of  the  farmers'  institute  workers  of  the  several  States  to 
exchange  views  and  compare  experiences.  No  two  States  have  the  same  plan  under 
which  institute  work  is  carried  on,  but  all  have  some  good  points  about  which  we  all 
ought  to  be  informed.  There  seemed  to  be  a  feeling  that  we  should  come  together 
and  acknowledge  our  mistakes  and  tell  of  our  successes  in  order  that  others  need  not 
experience  the  same  failures." 

After  discussion  it  was  agreed  to  form  a  permanent  organization,  and  the  temporary 
officers,  on  motion  of  Kenyon  L.  Butterfield,  of  ^Michigan,  were  made  permanent,  and 
a  committee  consisting  of  C.  W.  Garfield,  of  Michigan;  George  McKerrow,  of  Wiscon- 
sin, and  F.  W.  Taylor,  of  Nebraska,  was  appointed  by  the  chair  to  prepare  and  report 
a  constitution.  The  committee  before  adjournment  reported  a  draft  of  a  proposed 
constitution,  which  after  discussion  and  amendment  was  adopted,  the  understanding 
being  that  its  final  ratification  would  take  place  at  the  next  meeting  of  the  association. 
The  following  resolution,  introduced  by  Mr.  Garfield  and  adopted  by  the  asso- 
ciation, is  worthy  of  special  notice  because  of  its  pronounced  declaration  upon  the 
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question  of  the  relation  of  the  farmers'  institute  to  the  agricultural  college  and  the 
experiment  station. 

Resohrd,  As  the  sense  of  this  association,  that  the  farmers'  institutes  of  each  State 
and  Province  should  be  guided  by  some  central  authority  which  recognizes  the  agri- 
cultiu-al  college  and  experiment  station  as  the  leaders  of  our  system  of  agricultural 
education,  and  the  farmers'  institute  as  a  strong,  active,  and  effective  ally. 

After  a  very)  full  and  instructive  discussion  of  the  several  subjects  presented, 
adjournment  was  taken  to  meet  in  Chicago  on  October  14,  1896.  There  were  present 
at  this  meeting  at  Watertown  about  thirty  representative  men  from  Wisconsin,  and 
also  delegates  from  Illinois,  Minnesota,  Ohio,  Michigan,  and  Nebraska. 

CHICAGO   MEETING. 

The  adjourned  meeting  of  the  association  was  held  in  Chicago,  according  to  appoint- 
ment, October  14,  1896,  and  continued  for  two  days.  A  program  had  been  prepared 
for  this  meeting,  the  several  subjects  to  be  opened  with  addresses  or  papers  by  the 
following  gentlemen:  K.  L.  Butterfield,  Michigan;  W.  C.  Latta,  Indiana;  John  Ham- 
ilton, Pennsylvania;  G.  A.  Smith,  Xew  York;  B.  W.  McKeen,  Maine;  H.  C.  Gregg, 
Minnesota;  George  McKerrow,  Wisconsin;  Mary  A.  Mayo,  Michigan;  Charles  P.  Fox, 
Idaho;  W.  S.  Devol,  Arizona;  E.  J.  Wickson,  California;  R.  E.  A.  Leach,  Canada; 
W.  W.  Miller,  Ohio;  O.  Clute,  Florida,  and  others. 

There  were  present  at  the  first  session  29  persons.  A  committee  on  nominations 
appointed  by  the  chair  recommended  as  officers  for  the  ensuing  year,  for  president, 
George  McKerrow,  of  Wisconsin;  vice-president,  K.  L.  Butterfield.  of  Michigan;  sec- 
retary and  treasurer,  F.  W.  Taylor,  of  Nel^raska.  The  recommendation  of  the  com- 
mittee was  unanimously  adopted. 

The  committee  that  had  l:)een  appointed  on  constitution  and  by-laws  reported,  recom- 
mending the  form  that  had  been  agreed  upon  at  the  Watertown  meeting.  After  the 
reading  of  the  report  John  Hamilton,  of  Pennsylvania,  offered  a  substitute,  which, 
after  discussion,  was  adopted.     The  substitute  is  as  follows: 

CONSTITI'TIOX,   AS    ADOPTED. 

Article  I.  Name. — This  organization  shall  be  known  l)y  the  name  of  The  American 
Association  of  Farmers'  Institute  Managers. 

Article  II.  Officers. — The  officers  shall  consist  of  a  president,  vice-president,  and 
secretary-treasurer,  to  lie. elected  by  ballot. 

Article  III.  Membership. — The  membership  shall  consist  of  one  representative  for 
each  State  or  Province  in  the  United  States  or  Canada,  wh(<  shall  l)e  in  charge  of  the 
State  or  provincial  farmers'  institute  work  as  its  general  superintendent,  director,  or 
manager,  or  his  official  representative. 

Article  IV.  Dues. — In  order  to  membership  in  tliis  association  each  individual 
entitled  to  membership  and  qualified  as  stated  in  Article  III  shall  pay  annually  to  the 
treasurer  of  the  association  the  sum  of  .?10. 

Article  V.  Ttrm  of  office. — The  term  of  office  of  the  officers  of  this  association  shall 
be  for  one  year  from  the  1st  day  of  January  next  following  their  election  or  until  their 
successors  are  elected. 

Article  VI.  The  duties  of  officers. — The  duties  of  the  officers  of  this  association  shall 
be  those  usually  performed  by  officials  of  like  rank  in  similar  associations. 

Article  VII.  .Issociate  iv.embcrs. — Associate  members  of  this  organization  may  be 
elected  from  time  to  time  upon  the  presentation  of  their  names  by  some  member  of  the 
association  and  upon  their  receiving  the  votes  of  at  least  two-thirds  of  the  meml)ors 
present. 

Article  VIII.  Dues  of  associale  members. — The  annual  diu-s  of  an  associate  member 
shall  be?]. 

Article  IX.  Power  of  associale  members. — Associate  meml)ers  .shall  be  entitled  to  sit 
in  all  of  the  sessions  of  the  association  and  to  take  part  in  all  discussions,  but  sliall  have 
no  vote. 

Article  X.  Bij-laws. — This  association  shall  have  power  to  make  by-laws  from  time 
to  time  not  inconsistent  with  this  constitution. 


Article  XI.  Executive  committee. — Tht'iv  shall  bo  an  executive  committee  consist- 
iiif^  vi  the  presideni  and  the  secretary-treasurer  of  this  association,  exoflicio,  and  three 
other  members  to  be  elected  annually  l>y  ballot,  who  shall  meet  at  the  call  of  the  presi- 
dent and  have  charge  of  such  matters  of  business  relating;  to  the  association  as  it  shall 
be  necessary  to  attend  to  in  the  interval  between  the  annual  meetings,  and  it  shall  be 
their  duty  to  report  such  action  as  they  may  take  to  the  next  regular  meetin<;  of  the 
association. 

Article  XII.  Chaivjc  in  constitution. — This  constitui  ion  shall  not  be  changed  except 
l)yavotoof  two-thirds  of  the  members  at  a  re<,nilar  annual  meeting  held  one  year  from 
ilie  dale  on  which  the  proposed  alteration  oi  amendment  has  l)een  lirst  presented. 


1.  The  time  of  meeting  of  this  organization  shall  Ijc  fixt  by  the  association. 

2.  Urder  of  business: 

1.  Calling  the  roll  of  membership. 

2.  Reading  of  minutes  of  previous  meeting. 

3.  Admission  of  new  members. 

4.  Reports  of  committees. 

5.  Election  of  officers. 

f).  Appointment  of  ctnnmittees. 

7.  Unfinished  business. 

8.  New  business. 

9.  Adjournment. 

After  the  adoption  of  the  constitution  and  under  its  provision  the  three  additional 
members  of  the  executive  committee  were  elected,  as  follows:  John  Hamilton,  of 
Pennsylvania;  W.  W.  Miller,  of  Ohio,  and  \\.  C.  Latta,  of  Indiana.  Before  adjourn- 
ment the  place  of  the  next  meeting  was  fixt  for  Columbus,  Ohio,  and  the  time  Octo- 
ber, 1897,  the  exact  date  to  be  set  by  the  executive  committee. 

The  following  list  includes  the  names  of  those  present  at  botli  llic  Watertown  and 
Chicago  meetings,  as  presented  in  the  consolidated  report  of  the  proceedings  of  these 
meetings  published  by  the  secretary:  « 

Members.— i.  F.  Culver,  Montgomery,  Ala.;  O.  Clute,  Lake  City,  Fla.;  W.  C. 
Latta,  Lafavette,  Ind.;  B.  Walker  McKeen,  Augusta,  Me.;  R.  E.  A.  Leach,  Brandon, 
Manitoba;  \V.  L.  Amoss,  College  Park,  Md.;  K.  L.  Butterfield,  Agricultural  College, 
Mich.;  F.  W.  Taylor,  Lincoln,  Nebr.;  F.  E.  Dawley,  Albany,  X.  Y.;  W.  W.  Miller, 
Columbus,  Ohio;  F.  W.  Hodson,  Guelph,  Ontario;  John  Hamilton,  Harrisburg,  Pa.; 
George  McKerrow,  Madison,  Wis. 

Associate  memhers.—M.  T.  Allen,  Waupaca,  Wis.;  S.  C.  Bassctt,  Gibbon,  Nebr.; 
W.  C.  Bradley,  Hudson,  Wis.;  I.  H.  Butterlield,  Agricultural  College,  Mich.;  W.  L. 
Carlvle,  86  Lvndale  avenue,  Minneapolis.  Minn.;  A.  F.  Coddington,  Syracuse,  Xebr.; 
John  W.  Decker,  Madison,  Wis.;  A.  Allen  Francis,  New  Lenox,  111.;  R.  W.  Furnas, 
Brownville,  Xebr.;  E.  L.  Furness,  Furnessville,  Ohio;  C.  W.  Garfield,  Grand  Rai)ids, 
Mich.;  Milton  George,  editor  Farmers'  Union,  Chicago,  111.;  S.  G.  Gist,  Wellsburg, 
W.  Va.;  A.  P.  Grout,  Winchester,  111.;  W.  R.  Hostetter,  Mount  Carroll,  111.;  W.  B. 
Lloyd,  agricultural  editor  Farm,  Field,  and  Fireside,  Chicago,  111.;  Ed.  Mclntyre, 
Seward,  Nebr.;  G.  A.  Marshall,  Arlington,  Xebr.;  J.  H.  Monrad,  Winnetka,  111.;  C.  J. 
Monroe,  South  Haven,  Mich.;  F.  S.  Phoenix,  Bloomington,  111.;  W.  A.  Poynter, 
Albion,  Xebr.;  C.  A.  Shamel,  managing  editor  Orange  Judd  Farmer,  Chicago,  111.; 
John  L.  Shawver,  Bellefontaine,  Ohio;  John  T.  Stimson,  Fayetteville,  Ark.;  B.  R. 
Stouffer,  Bellevue,  Xebr.;  H.  F.  Thurston,  editor  Farmers'  Review,  Chicago,  111.; 
O.  J.  Vine,  Canton,  111.;  W.  G.  Vincenheller,  Little  Rock,  Ark.;  C.  J.  Warner,  Wa- 
verly,  Xebr.;  L.  L.  Young,  Oakland,  Xebr. 

COLUMBUS  MEETING. 

The  second  annual  convention  of  the  association  was  held  in  Columbus,  Ohio,  Octo- 
ber 27  and  28,  1897.  A  formal  program  had  been  prepared,  and  speakers  had  been 
engaged  to  discuss  the  subjects  assigned.  Reports  from  the  delegates  representing  the 
several  States  were  presented  and  discust.  The  officers  elected  were:  President, 
John  Hamilton,  of  Pennsylvania;  vice-president,  W.  C.  Latta,  of  Indiana;  secretary- 
treasurer,  F.  W.  Taylor,  of  Nebraska.     The  three  elective  members  of  the  executive 
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committee  chosen  were  W.  W.  Miller,  Ohio;  K.  L.  Butterficld,  Michigan,  and  O.  C. 
Gregg,  Minnesota. 

Fourteen  States  and  two  of  the  Provinces  of  Canada  were  represented  at  this  meeting 
by  their  State  or  provincial  institute  directors. 

It  was  at  this  meeting  that  action  was  first  taken  looking  toward  cooperation  between 
the  institutes  and  the  National  Department  of  Agriculture  at  Washington.  The  sub- 
ject was  introduced  by  the  following  question  presented  for  discussion  by  the  com- 
mittee in  charge  of  the  question  box:  "What  support  should  farmers'  institutes  have 
from  the  United  States  Department  of  Agriculture,  and  how  shall  such  cooperation  be 
secured?  " 

After  very  full  discussion  the  following  motion,  offered  by  F.  W.  Taylor,  of  Nebraska, 
and  seconded  by  W.  L.  Amoss,  of  Maryland,  was  adopted: 

Moved  that  the  association  at  this  time  appoint  a  committee  of  three,  consisting  of 
the  president-elect  (John  Hamilton)  and  two  others  to  he  appointed  by  the  president- 
elect, the  business  of  which  committee  shall  be  between  the  present  time  and  the 
date  of  our  next  annual  meeting  to  gather  such  facts  as  are  obtainable  and  get  in  touch 
with  the  Department  of  Agriculture  at  Washington,  and  inquire  thoroly  into  the 
question  of  the  feasiliility  and  advisability  of  a  relation  and  union,  such  as  has  been 
outlined  either  directly  or  indirectly  with  the  Agricultural  Department  of  the  United 
States,  and  submit  their  report  at  the  next  meeting. 

The  committee  above  referred  to  was  duly  appointed,  and  consisted  of  the  president, 
John  Hamilton,  W.  C.  Latta,  and  F.  W.  Taylor. 

The  association  adjourned  to  meet  at  Omaha,  Nebr.,  in  1898,  the  precise  date  to  be 
fixt  by  the  executive  committee.  A  report  of  the  proceedings  was  prepared  and 
published  by  the  secretary. 

OMAHA  MEETING. 

The  third  annual  meeting  of  the  association  was  held  October  4  and  5,  1898,  at 
Omaha,  Nebr.  The  attendance  was  quite  small,  believed  to  have  been  occasioned 
by  the  fact  that  the  association  as  then  organized,  being  substantially  a  close  cor- 
poration, was  too  limited  in  its  membership  to  be  of  general  interest.  In  the  absence 
of  the  president  and  the  vice-president,  Franklin  Dye,  of  New  Jersey,  was  elected 
to  preside.  The  following  officers  were  elected  for  the  ensuing  year:  President, 
Franklin  Dye,  of  New  Jersey;  vice-president,  F.  E.  Dawley,  of  New  York;  and  secre- 
tary and  treasurer,  George  McKerrow,  of  Wisconsin. 

The  committee  that  had  been  appointed  at  the  Columbus  meeting  to  consider  the 
question  of  the  cooperation  of  the  United  States  Department  of  Agriculture  with  the 
farmers'  institutes  forwarded  their  report  to  the  secretary  of  the  association.  The 
chairman  of  the  committee  and  Mr.  Latta  were  unable  to  be  present  at  the  meeting. 
As  a  consequence  the  resolutions  do  not  seem  to  have  been  presented,  or  if  they  were 
no  action  is  recorded  respecting  them.  The  report,  however,  had  been  carefully  con- 
sidered by  the  committee  and  would  have  been  urged  upon  the  attention  of  the  asso- 
ciation if  a  majority  of  the  members  had  been  present.     The  report   is  as   follows: 

The  committee  appointed  at  the  annual  meeting  of  the  American  Association  of 
Farmers'  Institute  Maiia,ii;crs,  held  at  Columbus,  Ohio,  October  27  and  28,  1897,  to 
report  upon  "The  feasibility  and  desirability  of  a  more  intimate  relation  and  union 
between  this  association  and  the  Department  of  Agriculture  of  the  United  States" 
respectfully  report  that  after  having  conferred  with  the  Hon.  James  Wilson,  Secretary 
of  the  Department  of  Agriculture  of  the  United  States,  they  have  agreed  upon  the 
following  recommendations: 

(1)  That  the  Secretary  of  the  Department  of  Agriculture  at  Washington  be  requested 
to  arrange  for  a  division  in  connection  with  that  Department,  to  b<'  known  as  the 
"Division  of  Farmers'  Institutes,"  and  to  appoint  a  suitable  officer  who  shall  be  in 
charge. 

(2)  That  the  Secretary  of  the  Department  of  Agriculture  be  requested  to  arrange 
for  the  sending  out  of  s'uitable  scientific  lecturers  to  the  several  States  to  assist  the 
State  managers  in  the  farmers'  institute  work. 
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(3)  That  the  Secretary  of  the  Department  of  Agriculture,  thru  the  officer  of  the 
Division  of  Farmers'  Institutes,  be  reciuesteil  to  annually  collect .  (  uiupilc.  and  publish 
statistics  of  the  institute  work  conducted  by  the  several  States,  and  distril)Ute  such 
documents  in  the  same  manner  as  like  publications  are  now  distributed  by  that 
Department. 

(4)  That  a  bill  be  prepared  to  be  presented  to  the  Congress  of  the  United  States 
providing  for  an  appropriation  to  the  several  States  for  farmers'  institute  purposes, 
to  1)0  ai)portionc(l  pro  rata,  according  tt)  the  number  of  farms  (farmers)  in  each  State. 

(5)  That  this  ImH  shall  provide  that  the  moneys  so  appropriated  shall  be  used 
exclusively  in  the  payment  of  the  salaries  and  expenses  of  competent  instriictors,  and 
that  each  State  receiving  the  benefits  of  this  act  shall  appropriate  out  of  the  State 
treasury  for  institute  purposes  at  least  as  much  as  is  received  from  the  National  Gov- 
ernment. 

f-  (())  That  each  State  before  receiving  the  benefits  of  this  act  shall  appoint  a  State 
director  of  institutes,  who  shall  have  charge  of  the  expenditure  of  these  funds,  and  who 
shall  report  annually  on  the  30th  day  of  June  to  the  auditor-general  of  his  State,  and 
also  to  the  Secr(>tary  of  the  l)ej)artment  of  Agriculture  at  Washington,  giving  an 
itemized  account  of  the  expenditures  for  institute  purposes  for  the  preceding  year, 
according  tt)  a  form  to  be  provided  Ijy  the  Secretary  of  the  Department  of  Agriculture 
at  Washington. 

Respectfully  submitted. 

John   Hamilton, 
W.  ('.  Latta, 
V.  W.  Taylou, 

Caminitlee. 

The  committee  had  agreed  upon  all  of  the  items  contained  in  the  report  except  the 
portion  embraced  by  section  0.  which  one  of  the  members  felt  should  be  modified  so 
as  to  permit  the  States  to  place  the  supervision  with  the  agricultural  college  and 
experiment  station  if  desired. 

The  association  adjourned  to  meet  in  the  State  of  New  York.  No  formal  rej)orl  of 
the  Omaha  meeting  seems  ever  to  have  1)een  published. 

ROCHESTER   MEETING. 

The  fourth  annual  meeting  of  the  association  was  held  at  Rochester,  N.  Y.,  i\Iaich  29 
and  30,  1899,  and  was  well  attended. 

At  this  meeting  the  name  of  the  association  was  changed  from  the  American  Associa- 
tion of  Farmers'  Institute  Managers  to  that  of  the  American  Association  of  Farmers' 
Institute  Workers.  The  officers  elected  for  the  ensuing  year  wxre:  President,  F.  E. 
Dawley,  Fayetteville,  N.  Y.;  vice-president,  Kenyon  L.  Butterfield,  Agricultural 
College,  Mich.;  secretary-treasurer,  F.  W.  Taylor,  Lincoln,  Nebr.;  executive  commit- 
tee, F.  W.  Hodson,  Guelph,  Ontario,  W.  C.  Latta,  Lafayette,  Ind.,  and  H.  W.  Colling- 
wood.  New  York.  The  proceedings  of  the  meeting  were  published  in  the  Transactions 
of  the  New  York  Agricultural  Society  and  Bureau  of  Farmers'  Institutes  for  1898. 

DELEVAN   MEETING. 

The  fifth  annual  meeting  of  the  association  was  held  at  Delevan,  Wis.,  during  the 
evening  of  March  15,  1900.  In  the  absence  of  the  president,  F.  E.  Dawley,  of  New 
York,  the  chair  was  occupied  l)y  Clinton  D.  Smith,  of  Michigan. 

The  nominating  committee  presented  the  names  of  the  following  gentlemen  for  offi- 
cers for  the  ensuing  year:  President,  C.  D.  Smith,  Lansing,  Mich.;  vice-president, 
G.  A.  Willmarth,  Seneca,  111.,  and  secretary-treasurer,  G.  C.  Creelman,  Toronto, 
Canada.  For  the  executive  committee:  W.'C.  Latta,  Lafayette,  Ind.;  S.  A.  Cochrane, 
Brookings,  S.  Dak.,  and  W.  L.  Amoss,  College  Park,  Md.  The  fixing  of  the  time  and 
place  for  the  next  meeting  was  left  to  the  executive  committee.  A  brief  account  giv- 
ing the  minutes  of  this  meeting  was  published  in  the  annual  pul)lication  of  the  Wis- 
consin Farmers'  Institute  for  the  year  1900. 
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BUFFALO   MEETING. 


The  sixth  annual  meeting  was  held  in  Buffalo,  N.  Y.,  September  18  and  19,  1901. 
The  officers  elected  at  this  meeting  were:  President,  W.  L.  Amoss,  College  Park,  Md.; 
vice-president,  W.  L.  Hutchinson,  Agricultural  College,  Miss.,  and  secretary-treasurer, 
G.  C.  Creelman,  Guelph,  Ontario. 

Up  to  this  time  the  proceedings  of  th(>  annual  meetings  were  published  either  by  the 
association  itself  or  by  the  superintendent  of  institutes  of  the  State  in  which  the  annual 
meeting  was  held.  The  meeting  at  Buffalo,  however,  marked  an  imi)ortant  change  in 
this  respect.  The  records  of  this  meeting  were  reported,  edited,  and  puljlished  Ijy  the 
Office  of  Experiment  Stations  of  the  United  States  Department  of  Agriculture,  in  con- 
junction with  the  secretary  of  the  association,  and  were  printed  by  the  Department.a 
The  proceedings  of  all  subsequent  annual  meetings  have  been  similarly  reported  and 
published. 6 

At  this  meeting  also  A.  C.  True,  of  the  Office  of  Experiment  Stations  of  the  National 
Department  of  Agriculture,  made  an  address  that  marks  the  beginning  of  the  coopera- 
tion between  that  Department  and  the  institutes  so  much  desired  by  the  institute 
workers.  In  the  course  of  his  remarks  he  stated  that  "it  is  the  intention  of  Secretary 
Wilson  in  his  forthcoming  report  to  urge  that  an  appropriation  be  made  at  the  next 
session  of  Congress  for  work  in  connection  with  the  farmers'  institutes." 

This  meeting,  although  held  during  the  period  of  the  Exposition  when  President 
McKinley'p  body  was  awaiting  burial,  was  well  attended  and  the  interest  was  main- 
tained until  the  close. 

WASHINGTON   MEETING. 

The  seventh  annual  meeting  was  held  in  Washington,  D.  C,  June  24-26,  1902. 
Inasmuch  as  the  proceedings  of  this  meeting  of  the  association  and  those  subsequently 
held  are  printed  by  the  Department  of  Agriculture  and  are  accessible  upon  application 
to  that  Department,  it  is  unnecessary  to  do  more  than  to  mention  the  list  of  officers  and 
the  places  and  dates  of  the  meeting. 

The  officers  elected  at  Washington  were:  President,  W.  C.  Latta,  (f  Indiana;  vice- 
president,  J.  G.  Lee,  of  Louisiana,  and  secretary-treasurer,  G.  C.  Creelman,  Ontario. 

TORONTO    MEETING. 

The  eighth  annual  m(>eting  was  held  in  the  Parliament  Buildings,  Toronto,  Canada, 
June  23-26,  1903. 

The  officers  elected  were:  President,  B.  W.  Kilgore,  Raleigh,  N.  C;  vice-president, 
E.  E.  Kaufman,  Fargo,  N.  Dak.;  and  secretary-treasurer,  G.  C.  Creelman,  Toronto, 
Canada. 

The  attendance  at  this  meeting  was  quite  remarkable  and  the  interest  greater, 
perhaps,  than  at  any  previous  meeting  in  the  history  of  the  organization. 

ST.    LOUIS   MEETING. 

The  ninth  annual  meeting  was  hehl  in  the  Agricultural  lUiilding,  World's  Fair 
Grounds,  St.  Louis,  Mo.,  October  18-20,  1904. 

The  officers  elected  were:  President,  J.  C.  Haidy,  Agricultural  College,  Miss.;  vice- 
president,  E.  A.  Burnett,  Lincoln,  Nebr.;  and  secretary-treasurer,  G.  C.  Creelman, 
Guelph,  Canada;  executive  committee,  J.  G.  Lee,  Baton  Rouge,  La.;  F.  H.  Hall, 
Aurora,  111.,  and  L.  A.  Clinton,  Storrs,  Conn. 

aU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  110. 

bJJ.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Buls.  130,  138,  154,  and  165. 
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Full  iufonnatioii  r(»s])octing  the  proci't'diugs  can  be  had  from  the  account  published 
i>y  the  Department  of  Agriculture.  This  meeting  had  an  attendance  of  about  one 
hundred  and  is  reinarka!)le  for  the  interest  displayed  and  the  faithfulness  with  which 
the  delegates  attended  the  several  sessions. 

From  the  time  that  the  original  constituti(m  was  adopted  in  1896  there  have  been 
numerous  amendments  added,  resulting  in  practically  a  new  constitution.  The 
changes  have  affected  the  membership  of  the  organization  by  liberalizing  the  require- 
ments so  as  to  include  all  farmers'  institute  workers,  whether  directly  connected  with 
the  State  management  or  not. 

The  amended  constitution  is  as  follows: 

CONSTITUTION   OF   THE    ASSOCIATION. 

Akticlk  I. 


This  organization  shall  be  known  by  the  name  of  The  American  Ass(jciation  of 
Farmers'  Institute  Workers. 

Akticlk  II. 

OFFICE  U.S. 

The  officers  shall  consist  of  a  president ,  vice-pre.sident,  and  secretary-treasurer,  to  be 
elected  by  ballot. 

Akticlk  III. 

MEMBEKSHIP. 

Any  active  worker  in  the  farmers'  institutes  in  the  United  States  and  Canada  may 
become  a  regular  member  of  this  association  on  payment  of  the  annual  dues,  and  is 
entitled  to  one  vot(>.  A  delegate  in(>mber  representing  the  State  farmers'  institute 
organization  shall  l)e  admitted  from  each  State  and  Province,  on  compliance  with  the 
by-laws,  and  shall  be  entitled  to  cast  live  votes  on  any  question:  Provided,  That  the 
annual  membership  dues  of  the  person  shall  Ije  .$1  and  that  of  the  State  %b.  Also  the 
United  States  Department  of  Agriculture  and  the  Office  of  Experiment  Stations  of  that 
Department  shall  each  be  entitled  to  representation  in  the  association,  with  the  full 
privileges  of  delegate  membership. 

Article  IV. 


The  annual  dues  of  delegate  members  shall  be  %b  for  six  representatives  of  each 
State.     The  annual  dues  of  members  not  delegates  shall  be  $i. 

Article  V. 

TERM    OF    office. 

The  term  of  office  of  the  otficers  of  this  association  shall  be  for  one  year  from  the  1st 
day  of  January  next  following  "their  election,  or  until  their  successors  are  elected. 

Article  VI. 

duties  of  officers. 

The  duties  of  the  officers  of  this  association  shall  be  those  usually  performed  by 
officials  of  like  rank  in  similar  associations. 

Article  VII. 

ASSOCIATE    MEMBERS. 

Honorary  members  of  this  organization  may  be  elected  from  time  to  time  upon  the 
presentation  of  their  names  by  some  member  of  the  association  and  upon  their  receiv- 
ing the  votes  of  at  least  two-thirds  of  the  mpmbers  present. 

11797— No.  174—06 2 
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Article  VIII. 

POWER  OF  HONORARY  MEMBERS. 

Honorary  member.'^  shall  ln'  entitled  to  sit  in  all  of  the  sessions  of  the  association  and 
to  take  part  in  all  discussions,  but  shall  have  no  vote. 

Article  IX. 


This  association  shall  have  power  to  make  l)y-laws  from  time  to  time  not  incon- 
sistent with  this  con.stitution. 

Article  X. 

EXECUTIVE    committee.  » 

There  shall  be  an  executive  committee  consisting  of  the  president  and  the  secretary- 
treasurer  of  this  association,  ex  officio,  and  three  other  members,  to  be  elected  annually 
by  ballot,  who  shall  meet  at  the  call  of  the  president  and  have  charge  of  such  matters 
of  business  relating  to  the  association  as  shall  be  necessary  to  attend  to  in  the  interval 
lietween  the  annual  meetings,  and  it  shall  be  their  duty  to  report  such  action  as  they 
may  take  to  the  next  regular  meeting  of  the  association. 

Article  XI. 

CHANGE    IN    constitution. 

This  constitution  shall  not  be  changed  except  by  a  vote  of  two-thirds  of  the  mem- 
bers at  a  regular  annual  meeting  held  one  year  from  the  date  on  which  the  proposed 
alteration  or  amendment  has  been  first  presented. 


(1)  The  time  of  meeting  of  this  organization  .shall  be  lixt  by  the  association. 

(2)  Order  of  business: 

1.  Calling  the  roll  of  membership. 

2.  Reading  of  minutes  of  previous  meeting. 

3.  Admission  of  new  members. 

4.  Reports  of  committees. 

5.  Election  of  officers. 

6.  Appointment  of  committees. 

7.  Unfinished  business. 

8.  New  business. 

9.  Adjournment. 

INSTITUTES  IN  THE  SEVERAL  STATES  AND  TERRITORIES. 

ALABAMA. 

The  farmers'  institute  movement  in  Alabama  l)egan  in  the  latter  part  of  the  decade 
1880-1889.  Each  year  during  that  period  a  few  farmers'  meetings  were  held  by  the 
staff  of  the  agricultural  college  experiment  station  in  cooperation  with  the  State 
commissioner  of  agriculture. 

Most  of  these  meetings  were  in  connection  with  those  held  at  that  time  by  the 
Farmers'  Alliance.  This  association  soon  became  involved  in  political  difficulties 
that  affected  its  influence,  in  consequence  of  which  all  meetings  called  for  farmers  for 
several  years  thereafter  were  looked  upon  as  being  ])rospective  i)olitical  schemes  and 
were  accordingly  avoided  l)y  the  country  people. 

In  the  year  1892,  C.  A.  Cary,  of  the  Alabama  Polytechnic  In.'^titute,  began  holding 
a  series  of  meetings  in  the  various  counties  under  the  general  direction  of  that  insti- 
tution. The  meetings  during  the  first  year  had  a  very  small  attendance,  but  when  a 
second  was  held  in  the  same  locality  a  larger  and  more  interested  audience  was  always 
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])n'si'iit.  Onulually  the  ronlidcncc  of  llic  fanning'  people  was  regained,  and  Ihe  insti- 
tutes are  highly  regarded  hy  the  farmers  as  sulxstantial  aids  in  the  imi)n)venient  of 
their  agrieulture.  During  the  i)eriod  just  referred  to  the  lecturers  at  tlie  institutes 
dealt  almost  wholly  with  the  Ifve-stoek  industry — the  diseases  of  live  stock,  the  caring 
and  feeding  of  domestic  animals,  etc. 

After  about  five  years  of  work  t)f  this  character  by  Dr.  C'ary,  assisted  from  time 
to  time  by  the  members  of  the  staff  of  the  agiicultural  experiment  station,  the  late 
William  Leroy  Brown  succeeded  in  inducing  the  board  of  trustees  of  the  Alabama 
Poljtechnic  Institute  to  appropriate  the  sum  of  $400  annually  for  farmers'  institute 
purposes.  This  amount  was  continued  each  year  until  three  years  ago,  when  it  was 
increased  to  $600  per  year,  and  in  1904  was  still  further  increased  to  §800. 

The  condition  and  progress  of  the  institute  work  is  exhibited  in  the  following  statc- 
n\ent  covering  the  past  six  years,  showing  tlic  numl)cr  of  inslitutcs  licld.  the  counties 
visited,  and  the  attendance; 

County  institute  vwetings  in  Alabama. 


Year  ended- 


July  1, 1899. . 
July  1, 1900. . 
July  1,1901.. 
July  1,1902. - 
July  1, 1903. . 
July  1,1904.. 

Total 


Attendance. 

Institutes 

Counties 
visited. 

held. 

Total.      Average. 

21 

21 

1,572 

78 

14 

13 

701 

50 

IS 

17 

1,112 

62 

8 

8 

518 

65 

22 

21 

2,630 

119 

24 

23 

3,639 

152 

107 

103 

10,172 

95 

There  is  no  Slate  law  regulating  or  controlling  the  work,  ^\'hat  is  being  done  is 
wholly  under  the  direction  of  the  board  of  trustees  of  the  Alabama  Polytechnic  Insti- 
tute and  of  the  agricultural  experiment  station.  This  body,  as  has  been  intimated, 
appropriates  all  of  the  money  that  is  used  for  conducting  the  institute  work  and  auth- 
orizes the  memliers  of  the  faculty  of  the  Poh'technic  Institute  and  the  staff  of  the 
experiment  station  to  render  such  assistance  in  lecturing  before  these  meetings  as  they 
may  he  able,  not  to  interfere  with  their  regular  work  in  the  institutions  to  which  they 
l)elong. 

The  director  of  institutes  is  appointed  l)y  the  board  for  a  period  of  one  year  to  act 
as  their  representative. 

There  are  no  permanent  local  institute  organizations  in  th(>  State.  The  arranging 
of  the  dates,  selecting  places,  and  the  preparing  of  the  programs  are  all  in  the  hands 
of  the  State  director. 

ALASKA. 

Farmers'  institutes  have  not  been  organized  in  Alaska,  but  the  special  agent  in  charge 
of  the  experiment  station  at  Sitka,  as  he  visits  the  various  districts,  takes  advantage  of 
the  opportunity  to  give  advice  as  to  more  advanced  methods  that  might  be  employed  in 
improving  the  agricultm-e  of  the  several  localities. 

ARIZONA. 


The  farmers'  institute  movement  in  Arizona  originated  in  1895.  On  October  18  a 
convention  of  farmers,  fruit  growers,  and  stockmen  assembled  in  Phoenix  in  response 
to  a  call  issued  by  the  agi-icultural  experiment  station  and  the  Phoenix  Chamber  of 
Commerce.  The  meetings  continued  for  two  days.  William  Stowe  Devol,  director  of 
the  experiment  station,  was  elected  chairman,  and  Bruce  Perley,  of  the  Phoenix  Chamber 
of  Commerce,  secretary.     The  program  consisted  of  papers  and  addresses  upon  subjects 
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of  importance  to  those  in  whose  interest  the  convention  was  called.  Among  the  topics 
discust  at  this  meeting  were  economical  distribution  of  water,  farming  in  Ai'izona, 
cattle  feeding,  alkali,  citrus  fruits  in  the  Salt  River  Valley,  etc. 

A  similar  meeting  was  held  Octol^er  21  and  22,  1898,  in  Phoenix,  and  in  1899  eight 
farmers'  institute  meetings  were  held— two  at  Mesa  City  and  one  at  each  of  the  following 
places:  Tempe,  Buckeye,  Glendale,  Sa.^ord,  Thatcher,  and  Pima.  These  institutes 
were  organized  and  conducted  by  the  staff  of  the  agricultural  experiment  station,  who 
lectm-ed  at  the  meetings  and  bore  so  much  of  the  expenses  as  was  connected  with  the 
payment  of  the  lectm'ers  and  their  transportation  to  and  from  the  several  points. 

Institute  meetings  were  held  each  year  thereafter,  being  conducted  under  the  direc- 
tion of  the  University  of  Arizona.  Until  1903  the  entire  expense  attendant  upon  this 
work  was  borne  by  the  university  and  the  agi'icultural  experiment  station.  In  1903  the 
legislative  assembly  passed  an  act  providing  for  the  establishment  of  "farmers'  insti- 
tutes, and  short  courses  of  instruction  "  thruout  the  Territory  and  appropriated  the  sum 
of  $2,700  for  the  pm'pose  of  meeting  the  expenses.  The  law  places  the  control  of  the  insti- 
tutes in  the  hands  of  the  board  of  regents  of  the  university. 

The  institute  work  for  the  year  1904  consisted  of  three  weeks  of  lectures  at  Thatcher 
Academy,  Thatcher,  Ariz.,  on  subjects  relating  to  soils,  irrigation,  alkali,  priming  of 
fruit  trees,  plant  lice,  plant  diseases,  dairying,  and  feeding.  There  was  an  average 
attendance  of  about  forty  persons  at  each  meeting  and  the  lectures  were  by  two  members 
of  the  experiment  station  staff,  who  averaged  two  hours  a  day  for  fourteen  days.  The 
direction  of  the  institute  work  has  been  placed,  by  the  regents  of  the  miiversity,  in  the 
hands  of  the  director  of  the  agricultin-al  experiment  station. 

ARKANSAS. 

Farmers'  institutes  have  not  laeen  organized  in  Arkansas. 

CALIFORNIA. 

From  the  establishment  of  the  university  in  1868  the  members  of  the  teaching  staff  of 
the  college  of  agriculture  participated  in  the  proceedings  of  societies  and  conventions 
devoted  to  agricultural  progress  and  the  dissemination  of  agi-icultural  information. 
Such  association  with  practical  agriculturists  secured  important  results.  It  brought  the 
institution  and  its  purposes  directly  to  the  attention  of  those  whom  it  aims  to  benefit  and 
won  their  interest  and  support;  it  assisted  the  members  of  the  college  staff  by  increasing 
their  knowledge  of  agricultural  conditions  and  needs;  it  also,  to  some  extent  at  least, 
gave  the  staff  opportunity  to  observe  the  natmal  resources  and  characteristics  of  the 
State.  Since,  therefore,  all  possible  participation  in  agricultural  assemblies  had  been 
gladly  undertaken,  an  opportunity  for  freer  intercourse  with  the  people  in  their  local 
meetings  was  welcomed.  This  opportunity  arose  with  the  request  frgm  the  California 
State  Grange,  addrest  to  the  regents  of  the  university,  that  farmers'  institutes  be 
undertaken  under  the  auspices  of  the  University  of  California,  and  the  regents  deemed 
it  fitting  to  undertake  an  extension  of  the  instructional  work  of  the  college  of  agricul- 
tine  through  the  farmers'  institute  method.  This  action  was  taken  by  the  regents  in 
March,  1891;  the  beginning  of  institute  work  under  that  name  in  California  was  in  April, 
of  that  year,  and  E.  J.  Wickson  of  the  university  was  placed  in  charge  of  the  work  in 
addition  to  his  duties  as  instructor  in  agricultm-al  practice. 

It  was  decided  by  the  regents  of  the  university  at  the  inception  of  the  work  that  the 
institute  effort  should  be  directed  to  those  parts  of  the  State  where  gi-eatest  interest  was 
manifested  and  widest  cooperation  possible.  During  1894  and  1895  these  points  were 
clearly  in  southern  California,  and,  to  specially  minister  to  and  to  promote  this  interest, 
A.  J.  Cook,  of  Pomona  College,  Claremont,  Los  Angeles  County,  was  designated  by  the 
regents  as  university  representative  in  farmers'  institute  work  in  southern  California. 

During  1896-97  farmers'  institute  woik  was  prosecuted  with  more  vigor  and  to  a 
greater  extent  than  previously,  and  the  responsive  welcome  from  the  people  in  all  parts 
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of  the  State  was  proportionally  wide  and  warm.  This  result  was  directly  diu^  lo  an  ini- 
tiative on  the  part  of  the  regents  of  the  university.  At  the  meeting  on  June  9,  189(j,  a 
special  committee  of  ways  and  m(>ans,  composed  of  Regents  Rein=tein,  Black,  and 
Rodgers,  submitted  a  report  embodying,  among  other  important  propositions,  a  plan  for 
promoting  the  agricultural  interests  of  the  State,  which  was  adopted  l)y  the  board.  The 
following  reference  to  the  institutes  was  made: 

The  board  of  regents  of  the  University  o(  California  has  arranged  to  hold  thruout  this 
State  fifty  meetings  of  those  engaged  in  occupations  dependent  on  the  soil,  at  wliich 
meetings  the  representatives  of  the  University  of  California  will  seek  to  l)ring  about  such 
a  relation  between  that  uiiivi>rsity  and  the  agricultural  interests  of  the  State  as  shall 
minister  to  the  welfare  of  all  concerned. 

These  meetings  are  expected  to  strengthen  the  farmers'  institutes  already  organized 
and  to  further  the  creation  of  new  farmers'  institutes  and  local  farmers'  chilis,  the 
eminent  utility  of  which  is  universally  admitted. 

A  liromincnt  jiurjiose  of  these  meetings  is  to  obtain  the  opinion  of  those  interested  in 
agriculture  thruout  the  eiuire  Slate  as  to  the  best  means  of  sj)reading  and  ])ractically 
applying  the  scientilic  teaching  and  knowledge  of  the  University  of  California  on  agricul- 
ture and  other  industrial  subjects.  With  the  aid  of  such  opinions  it  is  expected  to  plan, 
as  soon  as  possible,  the  system  best  calculated  to  accompli.sh  that  result  and  thereby 
increase  the  value  and  variety  of  the  products  of  the  soil  of  this  State. 

The  superintendent  was  instructed  to  carry  out  this  plan  for  the  extension  of  farmers' 
institute  work.  Edward  F.  Adams,  of  Wright's,  was  appointed  organizer  for  the  portion 
of  the  State  north  of  the  Tehachapi  Mountains;  and  A.  J.  Cook,  of  Claremont,  was  con- 
tinued as  organizer  in  his  district.  The  result  was  a  notable  increase  in  the  number  of 
institutes  and  in  the  interest  awakened  thruout  the  State,  After  a  year  of  very  effective 
service  Mr.  Adams  retired,  as  his  time  was  fully  required  by  other  pursuits. 

The  success  of  the  first  year's  work  under  this  broader  plan  induced  the  regents  to 
make  provision  for  wider  and  more  systematic  work  during  the  fi.scal  year  1897-98. 
On  July  13,  1897,  a  new  university  department  was  created  under  title  ''The  Depart- 
ment of  University  Extension  in  Agriculture,"  of  which  Professor  Wickson  was  desig- 
nated "superintendent,"  and  two  assistants  were  provided,  to  be  known  as  "con- 
ductors of  farmers'  institutes."  D.  T.  Fowler  was  chosen  for  the  region  north  of 
Tehachapi  and  A.  J.  Cook  continued  for  the  region  south  of  Tehachapi. 

In  March,  1903,  the  institute  work,  which  had  been  carried  on  since  1891  by  the 
University  of  California  by  appropriation  from  its  general  funds,  was  taken  up  by  the 
State  and  direct  appropriation  made  for  its  maintenance  by  the  enactment  of  a  law 
appropriating  S6,000  per  year  I\)r  two  years. 

In  that  same  year  Mr.  W.  T.  Clarke,  who  had  served  as  field  entomologist  of  the 
experiment  station,  was  chosen  assistant  superintendent  of  university  extension  in 
agriculture,  to  assist  in  the  farmers'  institutes  and  to  have  special  charge  of  reading 
and  correspondence  courses  which  were  formally  established. 

This  work  was  begun  in  June,  1904,  and  during  the  first  year  175  students  were 
registered  in  the  course.  These  students  were  scattered  thru  29  of  the  57  counties  of  the 
State.  Eighty  per  cent  of  the  students  (140)  were  directly  engaged  in  farming,  while 
the  other  20  per  cent  wore  found  in  other  pursuits.  The  work  done  by  these  students 
showed  an  intelligent  and  healthy  interest. 

From  many  points  of  view  institute  work  in  California  has  been  pronounced  very 
effective  and  satisfactory,  and  a  growing  demand  has  been  manifested  for  it.  The 
most  tangible  measure  of  this  is  shown  in  the  average  number  of  institutes  from  year 
to  year,  as  follows:  1891  to  1895,  12;  1896,  52;  1897,  78;  1898,  86;  1899,  SO;  1900,  81; 
1901,  82;  1902,  71;  1903,  74;  and  1904,  113. 

Attendance  has  also  increased,  the  annual  average  from  1898  to  1903  being  esti- 
mated at  23,000,  and  the  record  of  attendance,  according  to  the  method  suggested  by 
the  American  A.'ssociation  of  Farmers'  Institute  Workers,  yielding  a  total  for  1904  of 
43,680. 
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COLORADO. 


The  secretary  of  the  State  board  of  a,i,n-iculture  of  ('olora<lo,  under  date  of  March  1, 
"1905,  .states  that  "it  is  impos.si])k-  to  furnisli  any  kind  of  a  liistory  of  the  farmers' 
institute  movement  in  this  State." 

The  data,  therefore,  given  in  the  following  account  of  the  institute  work  in  Colorado, 
are  taken  from  a  paper  by  A.  C.  True  and  F.  H.  Hall,  printed  in  1890, «  and  from  a 
history  of  farmers'  institutes  prepared  by  L.  H.  Bailey,  pul:)lished  in  February,  1900.6 

In  the  paper  by  True  and  Hall  this  item  appears:  "In  1879  Colorado  joined  in  the 
movement  (institute)  with  a  meeting  held  at  Fort  Collins,  November  26,  in  the  man- 
agement of  which  the  local  organization  and  the  State  board  of  agriculture  cooperated." 

Professor  Bailey,  writing  in  February,  1900,  states  that — 

No  direct  appropriations  were  made  by  the  general  assembly  during  this  year  (1891) 
for  the  purpose  of  supporting  and  conducting  farmers'  institutes.  The  State  board 
of  agriculture  set  aside  a  certain  sum  to  be  used  for  the  purpose  of  defraying  the  ex- 
penses of  professors  attending  such  institutes  held  in  different  parts  of  the  State. 
Since  the  year  1888  a  record  had  lieen  kept  of  the  amount  expended  for  tliis  purpose, 
which  is  as  follows:  For  the  year  1888.  $99.55;  for  the  year  1889,  §56.60;  for  the  year 
1890,  $121.80;  for  the  year  1891,  $90;  for  the  year  1892,  the  sum  of  $500  had  been 
appropriated  for  said  purposes. 

The  farmers'  institutes  in  Colorado  are  held  under  the  auspices  of  the  State  agricul- 
tural college.  There  is  no  definite  number  held  each  year;  they  have  varied  from 
about  six  to  twenty.  The  meetings  are  not  regularly  distributed  over  the  State. 
They  are  held  entirely  in  the  irrigated  districts,  and  at  least  one-third  of  them  are  held 
in  connection  with  meetings  of  local  Pomona  granges.  There  are  also  several  local 
organizations  which  apply  to  the  college  for  speakers  to  hold  and  conduct  the  meet- 
ings. There  is  no  definite  sum  available  for  the  institutes;  each  locality  is  expected 
t(j'  pay  the  expenses  of  the  room  in  which  the  meeting  is  held,  of  printing  programs, 
and  other  local  expenses.  The  railroads  furnish  free  transportation  and  the  college 
pays  the  rest  of  the  traveling  expenses;  also  the  hotel  expenses,  if  there  are  any,  altho 
the  local  people  are  very  likely  to  take  care  of  the  speakers  while  they  are  in  town. 
On  the  average  there  has  been  less  than  $150  a  year  spent  by  the  college  on  these 
institutes.  There  is  no  State  department  of  agriculture.  There  is  a  co-called  State 
board  of  agriculture,  but  this  is  merely  the  legal  title  for  the  trustees  of  the  State 
agricultural  college.  ^ 

From  the  report  of  the  institute  director  for  the  year  ended  June  30,  1904,  the  fol- 
lowing statistics  are  taken: 

The  funds  with  which  to  carry  on  the  work  are  contril)Uled  by  the  State  agricul- 
tural college.  The  total  expenses  last  year  (1903-4)  were  $517.  Fifteen  institutes 
were  held,  made  up  of  36  sessions,  and  the  total  attendance  was  1,660.  The  lecture 
force  was  provided  from  the  faculty  of  the  agricultural  college  and  experiment  station 
staff.  Twelve  persons  were  sent  out  on  this  service,  contributing  in  the  aggregate 
forty-eight  days  of  time. 

The  legislature  at  its  session  of  1905  appropriated  the  sum  of  $4,000  annually  for 
the  purpose  of  organizing  and  conducting  farmers'  institutes  each  year  in  each  agri- 
cultural county  of  the  State  and  made  it  the  duty  of  the  State  board  of  agriculture, 
thru  its  officers  and  those  of  the  State  agricultural  college,  to  organize  and  conduct 
these  institutes.  ^ 

CONNECTICUT. 

The  late  Doctor  Bushnell,  of  Hartford,  in  an  address  liefore  the  Hartford  County 
Agricultural  Society  about  fifty  years  ago,  speaking  of  the  deserted  and  feeble  churches 
in  the  country  districts  said:  "It  would  seem  to  me  that  as  a  remedy,  rather  than 
sitting  in  conferences  to  discuss  the  question,  we  should  form  farmers'  clubs  to  revive 
the  agricultural  life  in  these  communities." 


a  Experiment  Station  Record,  vol.  7  (1896),  p.  638. 

b  V.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  79,  p.  10. 

c  U.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  135  (Revised),  p.  10. 
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r<)unlyaiul  local  agricultural  societies  were  foruicd  in  Coiuicclicut  early  in  the  last 
century.  The  desire  for  additional  knowledge  which  these  encouraged  led  to  the  estab- 
lishment of  the  State  agricultural  society  in  1852  and  to  the  organization  of  the  State 
board  of  agriculture  in  18('6.  The  first  sec-retary  of  the  old  State  agricultural  society, 
Henry  A.  Dyer,  who  was  secretary  until  his  death  in  1850.  and  later  T.  S.  Gold,  who 
was  associated  with  Mr.  Dyer,  afterwards  was  secretary  for  thin y-niiie  years,  did  much 
to  encourage  a  desire  for  more  knowledge  in  agriculture,  and  laid  the  foundation  of  the 
modern  farmers'  institute  system  as  it  is  in  operation  in  Connecticut  to-day. 

The  State  board,  among  its  other  duties,  held  each  year  a  three-day  meeting  for 
lectures  and  discussions  and  numerous  one-day  meetings  whenever  and  wherever 
circumstances  demanded  it. 

The  three-day  meetings  usually  had  one  ceiural  topic  al)out  which  minor  ones  clus- 
tered, l)Ut  of  kindred  character,  such  as  dairying,  fruit  culture,  good  roads,  etc.  A 
gentleman  who  was  somewhat  skeptical  as  to  the  value  of  the  three-day  meetings,  after 
visiting  a  meeting  of  this  character,  exprest  himself  as  satisfied,  since  what  he  had 
s(>en  had  convinced  him  "that  it  took  about  three  days  for  the  farmers  to  get  red-hot  in 
discussing  any  question." 

The  single-day  meetings  were  held  to  carry  a  subject  to  the  rural  districts  for  the 
information  of  all  classes,  some  of  whom  might  not  come  to  the  large  meeting,  and  yet 
would  be  glad  of  the  opportunity  to  spend  a  day  or  an  evening  at  a  meeting  near  their 
homes,  particularly  when  some  new  or  striking  improvement  in  agriculture  was  before 
the  people  for  discussion. 

The  history  of  the  farmers'  institute  movement  in  Connecticut  would  be  incomplete 
if  a  notal)le  meeting  held  at  New  Haven  in  1860,  under  the  auspices  of  Yale  Univer- 
sity, w^ere  omitted.  This  meeting  marked  an  era  in  agricultural  education.  Dr.  John 
A.  Porter,  professor  of  organic  chemistry  in  the  Shefiield  Scientific  School  at  Yale, 
with  other  members  of  the  faculty,  planned  for  a  four-weeks'  convention  at  New  Haven 
for  lectures  and  discussions  on  matters  pertaining  to  agriculture.  This  was  under  the 
patronage  of  the  Sheffield  Scientific  School,  then  in  its  infancy. 

Three  sessions  were  held  daily  for  four  weeks,  beginning  February  I,  and  three  to 
five  lectures  wera delivered  each  day.  The  subjects  were  classified  under  four  heads, 
and  a  week  was  given  to  the  consideration  of  each.  The  first  week  was  given  to  agri- 
cultural chemistry,  the  second  to  pomology,  the  third  to  agriculture  proper,  and  the 
fourth  to  domestic  animals.  There  were  26  speakers  on  the  program,  most  of  whom 
gave  two  or  more  lectures.  The  lecturers  were  drawn  from  Yale  University  and 
from  all  over  the  Union — practical  and  scientific  men.  Among  the  young  men  were 
Professors  S.  W.  Johnson,  W.  H.  Brewer,  Benjamin  Silliman.  jr.,  and  T.  S.  Gold. 
The  great  strength  of  the  meeting  was  in  the  presence  of  a  number  of  successful,  prac- 
tical men  of  national  reputation,  such  as  Marshall  P.  Wilder,  of  Boston;  John  Stanton 
Gould,  of  Hudson,  N.  Y.;  Cassius  M.  Clay,  of  Kentucky,  and  others  of  equal  celebrity 
and  reputation. 

The  New  York  Tribune  sent  its  representative,  Mr.  Henry  S.  Olcott,  and  published 
a  daily  report.  The  notes  were  collected  and  printed  in  a  small  volume  entitled 
''Outlines  of  the  First  Course  of  Yale  Agricultural  Lectures."  In  this  report  occurs 
this  comment  on  the  lecture  on  Sheep  Husbandry. 

A  certain  shepherd  lecturer  at  a  farm  school  in  Saxony  illustrates  his  lectures  on 
breeding  by  presenting  before  his  class  sheep  of  various  breeds  and  diverse  qualities. 
So  far  as  my  information  extends  it  has  never  been  attempted  in  this  country  before 
to-day,  when  T.  S.  Gold  placed  on  the  stage  a  Cotswold,  a  Merino,  and  a  Southdown. 
*  *  *  It  is  a  new  and  a  most  capital  idea,  and  hereafter  he  who  will  lecture  on 
sheep  without  the  living  illustrations  ready  for  reference  will  be  behind  the  age. 

The  success  of  this  course  both  in  speakers  and  attendance  was  such  as  to  warrant 
permanence  in  an  annual  form,  but  the  breaking  out  of  the  civil  war  and  the  early 
death  of  Professor  Porter  prevented  even  a  single  repetition. 
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As  before  stated,  the  State  board  of  agriculture  holds  many  single-day  institutes, 
and  various  associations  or  societie'  supplement  this  service  by  institutes  or  field- 
day  meetings,  as  the  Dairy  Association,  the  Pomological  Society,  the  Forestry  Asso- 
ciation, the  Grange,  and  other  associations  each  in  their  own  interest,  -working  jointly 
or  separately,  but  in  harmony  for  the  general  good. 

The  methods  used  by  these  different  organizations  in  carrying  on  their  work  of  dis- 
seminating information  are  entirely  in  their  own  discretion.  Each  has  an  institute 
committee  appointed  to  have  charge  of  the  institute  work.  The  board  of  agriculture 
requires  that  localities  applying  for  institutes  shall  furnish  a  suitable  hall,  provide 
local  transportation  for  speakers  and  visitors,  music,  i^  desired,  and  entertain  by 
collation  or  otherwise  unless  there  are  convenient  hotel  accommodations.  The  board 
pays  for  printing,  traveling  expenses,  and  services  of  speakers. 

The  colleges  and  experiment  stations  furnish  speakers,  men  who  join  science  and 
practise  to  meet  men  whose  practise  tests  the  theories  of  science. 

There  are  no  specific  local  organizations  for  conducting  institutes,  but  the  superin- 
tendents depend  upon  the  local  granges  and  farm  clubs  for  cooperation.  There  is 
no  special  law  making  appropriation  to  farmers'  institutes,  the  expenses  being  met  out 
of  the  general  appropriation  made  to  the  State  board,  the  Dairy  Association,  and  the 
Pomological  Society 

DELAWARE. 

The  first  farmers'  institute  in  Delaware  was  organized  as  the  "Farmers'  Institute  of 
New  Castle  County"  at  a  meeting  held  at  Delaware  College,  Newark,  on  February  21, 
1889.  Officers  were  elected,  including  a  president,  vice-president,  secretary,  treas- 
urer, and  an  executive  committee.  A  constitution  and  set  of  by-laws  were  adopted. 
Twenty  members  joined,  paying  the  fee  of  SI,  which  was  fixed  as  the  cost  of  annual 
membership.  On  March  11,  the  same  year,  a  second  meeting  was  held  at  the  same  place, 
when  several  addresses  were  made  on  practical  farm  topics,  and  some  phases  of  the 
State  and  county  government  were  discust.  This  meeting  was  largely  attended, 
farmers  being  present  from  all  parts  of  the  county. 

At  the  time  this  organization  was  formed  a  farmers'  institute  bill  was  pending  in  the 
Delaware  legislature,  then  in  session,  and  was  passed  without  opposition  on  March  29, 
1889.  The  act  provided  for  the  holding  annually  of  at  least  one  farmers'  institute  in 
each  county  for  the  discussion  "orally  or  by  written  c-3says  or  papers  of  agricultural 
and  kindred  matters  and  for  the  dissemination  of  agricultural  knowledge  among  the 
farmers  of  this  State."  Each  county  institute  organization  consists  of  a  president, 
vice-president,  secretary,  treasurer,  and  an  executive  committee  of  not  less  than  five 
nor  more  than  nine  members.  The  act  appropriated  S600  annually  for  bearing  the 
expenses  of  the  institutes,  which  is  apportioned  $200  to  each  county. 

Under  this  act  institutes  were  organized  in  Kent  and  Sussex  counties  on  May  18, 
1889,  l)ut  for  some  reason  no  meeting  was  called  in  New  Castle  County  until  January 
18,  1890,  when  a  meeting  was  held.  The  organization  formed  the  previous  March  was 
disbanded  and  a  new  organization  was  formed  according  to  the  act  of  the  legislature. 
The  institute  of  each  county  was  absolutely  independent  of  those  in  the  other  counties. 
All  three  organizations  at  once  became  very  active  and  useful.  At  first  the  meetings 
usually  consisted  of  a  single  session,  or  rarely  of  two  sessions.  The  subjects  discust 
were  topics  relating  to  practical  farming  and  to  the  management  of  countj'  and  State 
affairs,  good  roads,  methods  of  taxation,  honesty  on  the  part  of  county  and  State  offi- 
cials, civic  betterment,  and  educational  problems.  Many  of  these  addresses  were  pub- 
lished in  pamphlet  form  and  distributed  to  the  farmers  of  the  State.  For  several  years 
after  the  institutes  were  organized  the  speakers  were  nearly  all  practical  farmers  and 
leading  citizens  of  the  county  in  which  the  institute  was  held,  in  addition  to  the  ofli- 
cers,  workers,  and  teachers  in  the  agricultural  college  and  experiment  station,  who 
were  called  upon  freely  and  rendered  very  efficient  and  acceptable  service.  From 
time  to  time,  also,  specialists  from  other  States  were  secured. 
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These  single-session  institutes  were  et)ntinuerl  as  the  general  practise  in  all  three 
counties  until  the  winter  of  1894-95,  when  a  number  of  all-day  meetings  were  held  in 
Kent  County  and  were  addrest  by  prominent  institute  workers  from  outside  the 
State,  as  well  as  by  local  speakers.  These  meetings  were  so  successful  that  one-day 
meetings  were  continued,  as  a  rule,  in  Kent  County  until  the  winter  of  1899-1900, 
when  Kent  and  Sussex  counties  joined  in  holding  a  series  of  meetings  of  two  days  each. 
These  meetings  were  well  advertised,  interesting  programs  were  arranged,  and  were 
even  more  successful  than  the  one-day  institutes,  and  therefore  two-day  institutes 
have  been  the  rule  since  that  time. 

A  feature  of  the  work  which  proved  of  great  int(>rest  and  value  consisted  of  school- 
house  meetings.  In  the  winter  of  1 895-9(1  Sussex  County  was  almost  entirely  covered 
l)y  such  meetings,  held  on  successive  nights  in  adjoining  districts.  Each  meeting 
helped  to  adveitise  those  following,  and,  as  a  rule,  every  farmer  in  the  school  district 
attended  and  often  followed  it  up  by  going  to  his  neighboring  school  district  the  follow- 
ing night.  The  next  winter  Kent  County  was  covered  in  a  similar  manner,  and  some 
of  these  schoolhouse  meetings  have  been  held  in  all  three  counties  since. 

The  effect  of  the  farmers'  institute  movement  in  the  State  has  been  marked.  The 
farmers  have  been  stimulated  to  adopt  better  methods  in  the  practical  operations  of 
the  farm  and  to  make  their  homes  more  comfortable  and  happy.  Public  sentiment 
has  been  aroused  upon  a  numl^er  of  important  (juestions,  and  beneficial  legislation  has 
followed. 

In  the  winter  of  1903  the  legislature  authorized  the  State  board  of  agriculture  to 
appoint  a  State  director  of  farmers'  institutes  to  cooperate  with  the  several  county 
organizations  to  assist  in  securing  speakers  and  arranging  and  advertising  the  meetings, 
thus  furnishing  a  means  of  placing  the  system  under  one  head  and  in  this  way  simpli- 
fying and  enlarging  the  work.  The  director  is  paid  out  of  the  funds  of  the  State  board 
of  agriculture,  which  is  equivalent  to  making  a  small  appropriation  to  the  institutes. 

FLORIDA. 

In  September,  1898,  a  resolution  was  passed  liy  the  board  of  trustees  of  the  State 
agricultural  college  to  the  effect  that  "A  farmers'  institute  under  the  direction  of  the 
agricultural  department  of  the  college  be  held  in  each  county  of  the  State,  provided 
the  radroads  furnish  transportation  for  the  speakers  and  the  local  committee  furnish 
entertainment." 

Prior  to  this  date  farmers'  meetings  were  held  in  various  parts  of  Florida  by  those 
interested  in  better  agriculture,  but  nothing  dehnite  had  been  done  looking  toward 
any  permanent  organization  of  the  work. 

Under  the  resolution  of  the  board  just  referred  to,  a  number  of  successful  meetings 
were  held  in  diffei'ent  parts  of  the  State,  speakers  being  furnished  by  the  Florida 
Agricultural  College  and!  by  the  agricultural  experiment  station. 

In  May,  1901,  the  legislature,  recognizing  the  importance  of  the  work,  granted  an 
appropriation  of  |5,000  for  two  years  for  farmers'  institutes.  During  1903-4  the 
expenses  were  met  from  an  appropriation  made  by  the  State  to  the  board  of  trustees 
of  the  Florida  Agricultural  College  in  the  following  terms:  "For  holding  farmers'  insti- 
tutes, $2,500." 

The  superintendent  of  institutes  is  appointed  by  the  board  of  trustees  of  the  college 
and  given  authority  to  make  ail  necessary  arrangements  for  holding  institute  meetings. 
In  1894  15  institutes  were  held,  consisting  of  32  sessions,  and  over  1,600  persons  were 
reported  as  being  in  attendance. 

Institute  meetings  are  held  only  upon  request  of  the  locality  desiring  the  institute. 
A  local  chairman  for  each  institute  is  appointed  l)y  the  State  superintendent  of  insti- 
tutes, who  looks  after  the  advertising  and  the  securing  of  a  suitable  place  for  holding 
the  meeting. 
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GEORGIA. 

The  farm(>rs'  institute  movement  in  Georgia  began  in  18.)9,  at  whicli  time  the  Atlanta 
Semi-^Veekly  Journal  made  an  appropriation  of  $750  t(j  hold  a  series  of  farmers'  insti- 
tutes under  the  management  of  the  agricultural  editor  of  that  paper.  Fifty  institutes 
were  held  that  year.  This  appropriation,  however,  was  not  continued,  and  the  work 
was  suspended  until  1903,  when  it  was  taken  up  by  the  University  of  Georgia.  In  that 
year  the  trustees  of  the  State  university  made  an  appropriation  of  $1,000  for  farmers' 
institute  purposes.  A  State  director  was  appointed  and  instructed  to  hold  one  farm- 
ers' institute  meeting  in  each  senatorial  district  in  the  State.  Harvie  Jordan,  of  Mon- 
ticello,  was  selected  for  this  position.  During  that  year  he  held  44  institutes,  having 
an  attendance  of  8,250  farmers.  The  expenses  of  the  lecturers,  office  expenses,  and 
publication  of  bulletins  of  information  were  all  provided  for  and  paid  out  of  the  .$1,000 
appropriated . 

In  1904  the  general  assembly  of  Georgia  made  a  direct  appropriation  for  farmers' 
institutes  amounting  to  $2,500.  The  trustees  of  the  State  University  continued  the 
appropriation  of  $1,000,  making  available  for  institute  purposes  for  that  year  $3,500. 

The  institutes  are  held,  one  in  each  senatorial  district,  under  the  rotation  system  of 
changing  to  different  cou.nties  in  each  district  each  year.  The  total  attendance  for 
1904  was  about  22,000,  and  from  4  to  6  lecturers  were  present  at  each  institute. 
A  women's  session  presided  over  by  a  lady  lecturer  has  been  made  a  part  of  every 
institute  and  is  proving  a  popular  movement,  attracting  the  wives  and  daughters  of 
farmers  to  these  agricultural  meetings. 

The  institute  work  has  been  placed  by  the  board  of  regents  under  a  board  of  con- 
trol consisting  of  the  chancellor  of  the  State  university,  president  of  the  State  college 
of  agriculture,  and  the  director  of  farmers'  institutes. 

The  dates,  places,  and  programs  for  the  institutes  are  arranged  by  tlie  State  director, 
and  the  meetings  are  usually  advertised  at  least  two^peeks  in  advance  by  means  of 
the  county  press.  In  1904  14  lecturers  were  upon  the  State  force,  8  of  whom  were  rep- 
resentatives of  the  faculty  of  the  agricultural  college  and  of  the  experiment  station 
staff. 

HAWAII. 

Societies  for  the  promotion  of  agriculture  have  been  in  existence  in  Hawaii  for 
almost  half  a  century.  An  effort  was  made  in  1898  to  form  an  organization  on  the  plan 
of  the  farmers'  institute,  bui  for  lack  of  public  interest  the  movement  failed.  Each 
year  thereafter  up  until  1902  similar  efforts  were  made  with  like  results.  On  the  25th 
of  January,  1902,  thru  the  efforts  of  the  local  Federal  agricultural  experiment  station, 
a  meeting  was  held  at  Oahu  for  the  purpose  of  organizing  a  permanent  society  to 
encourage  and  help  diversify  agriculture  in  the  Territory  and  for  the  founding  of  per- 
manent homes  thruout  the  country.  It  was  further  the  purpose  of  the  organization  to 
have  the  society  become  the  head  of  a  movement  in  the  Territc)ry  to  give  aid  to  all  the 
farming  districts  of  the  islands  in  every  possible  way  and  to  encourage  the  promotion 
of  local  organizations  for  the  study  of  local  conditions  and  problems. 

An  organization  was  effected  and  the  following  offices  were  created  and  tilled  by  the 
following  persons:  President,  Jared  G.  Smith;  vice-president,  T.  F.  Sedgwick,  and 
secretary-treasurer,  D.  L.  Van  Dine. 

The  president  was  empowered  to  appoint  all  committees  necessary  to  further  the 
work  of  the  institute,  to  act  in  the  organization  and  work  of  branch  or  local  institutes, 
to  make  arrangements  for  the  regular  meetings  of  the  institute,  to  appoint  committees 
on  the  nomination  of  officers,  to  have  charge  of  the  work  of  getting  up  the  programs 
of  the  meetings,  and  to  be  a  member,  ex  officio,  of  all  such  committees.  The  regular 
meeting  was  to  be  called  once  in  three  months,  the  date  and  place  of  meeting  to  be 
decided  by  the  president.     It  was  further  decided  that  at  all  such  meetings  a  paper 
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should  1)('  read  <>n  subjects  dcaliiiu;  willi  nuiltcrs  ol'  iiup<iiian(('  to  llu'  dcvi'lopnu'iit  of 
agriculturi'  in  Hawaii  l)y  iikmi  thoroly  coinpetent  by  c-xperience  and  training  to 
l)resent  such  information,  and  that  such  papers  should  be  followed  by  discussions,  the 
discussions  to  form  an  important  part  of  the  program. 

The  farmers'  institute  began  with  a  membership  of  15.  At  the  present  tinu>  (1904) 
there  are  72  active  members  enrolled  and  2  honorary  members— the  governor  of  the 
Territory  and  the  superintendent  of  public  instruction.  Six  regular  meetings  of  the 
institute  were  held  during  the  year— fovu-  on  the  island  of  Oahu  and  two  on  the  island 
of  Hawaii.  On  Hawaii  a  V)ranch  organization  was  fornu-d  which  is  to  meet  once  a 
month  during  the  year. 

There  are  no  salaries  connected  with  the  society.  The  money  has  l)een  ])ro\  ided  by 
the  officers  of  the  institute  with  the  aid  of  some  of  its  members. 

The  following  extract  from  a  letter  addrest  to  the  president  of  the  farmers'  insti- 
tute by  Sanford  B.  Dole,  governor  of  Hawaii,  under  date  of  January  24,  1902,  shows  the 
interest  that  the  Territorial  government  has  manifested  in  the  organization  of  the  insti- 
tute work.     The  governor  writes: 

It  is  with  great  pleasure  that  I  have  learned  of  your  intention  to  organize  a  farmers' 
institute  upon  a  permanent  basis.  It  is  an  enterprise  which  if  pers<>\eringly  conducted 
can  not  fail  to  be  of  great  benefit  to  the  fanning  interests  of  the  Ti>rritory.  *  *  *  I 
recognize  the  probability  that  general  fanning  here  must  develop  slowly.  Individuals 
here  and  there  will  succeed  because  of  intelligent  and  skillful  cultivation  of  the  soil  and 
a  careful  study  of  the  markets.  Farmers'  institutes  will  pronujte  such  cultivation 
and  such  study  of  the  markets  amongst  the  whole  farming  fraternity. 

During  the  year  ended  June  30,  1904,  four  institutes  were  held,  consisting  of  eight 
sessions,  having  an  attendance  of  200.  All  of  the  meetings  were  conducted  by  mem- 
l)ers  of  the  experiment  station  staff.  A  report  of  the  proceedings  was  published  and 
1,000  copies  distributed  among  the  farmers  of  the  Territory.  The  present  director  of 
institutes  is  Jared  G.  Smith,  special  agent  in  charge  of  the  agricultural  experiment 
station,  Honolulu. 

IDAHO. 

Prior  to  1898  very  little  had  been  done  in  conducting  institutes  in  Idaho.  A  few 
meetings  were  held  under  the  supervision  of  Charles  Fox,  director  of  the  experiment 
station.  The  work  was  again  taken  up  in  the  fall  and  winter  of  1898,  and  several 
institutes  were  organized  in  southern  Idaho  and  a  few  in  the  northern  part  of  the 
State.  These  meetings,  the  first  of  which  was  at  Moreland  in  December,  1898,  were 
well  attended,  considering  the  fact  that  they  were  the  first  institutes  ever  held  in  the 
localities  visited.  Local  committees  were  appointed  in  each  of  the  towns  where 
meetings  were  held  and  work  was  fairly  begun.  From  that  date  the  work  has  been 
kept  up  and  has  grown  in  interest  until  in  many  localities  it  is  not  easy  to  secure 
rooms  large  enough  to  accommodate  the  people.  The  number  of  meetings  held 
yearly  has  increased  from  ten  or  fifteen  the  first  year  to  more  than  thirty  during  the 
present  year. 

In  1900  the  legislature  made  a  biennial  appropriation  of  $2,000  for  institute  work, 
and  this  has  been  maintained  at  each  of  the  biennial  sessions  since.  An  effort  was 
made  to  increase  the  amount  at  a  recent  session,  but  failed  on  the  ground  of  economy 
in  State  affairs. 

The  director  of  the  State  experiment  station  is  superintendent  of  institutes  in  the 
State  and  conducts  all  correspondence  regarding  the  meetings.  The  dates  are  arranged 
by  the  superintendent  and  programs  are  made  out  in  cooperation  with  a  local  com- 
mittee, which  is  known  as  the  institute  committee  of  the  locality.  No  county  organi- 
zations have  been  made,  owing  to  the  difficulty  of  communication  and  transportation. 
The  plan  followed  seems  to  work  very  satisfactorily  and  the  interest  is  steadily  increas- 
ing.    It  is  becoming  a  question  of  how  to  meet  the  demands  for  more  meetings  and 
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to  secure  a  greater  number  of  instructors.  The  last  demand  is  partially  solving  itself 
in  that  men  are  developing  a  capacity  for  this  work  in  various  sections  of  the  State 
and  many  will  no  doubt  soon  be  able  to  render  assistance  on  the  lecture  platform. 

ILLINOIS. 

The  iirst  farmers'  institute  held  in  Illinois  of  which  record  appears  to  have  been 
made  was  held  under  the  auspices  of  the  Illinois  Industrial  University  at  Champaign, 
January  12  to  22,  1869." 

In  the  announcement  of  this  meeting  it  was  stated  that  the  course  would  continue 
for  eleven  days,  with  three  sessions  each  day;  that  there  would  be  no  charge  for  admis- 
sion, and  that  each  lecture  would  be  followed  l)y  a  discussion  in  which  all  were 
expected  to  participate. 

The  topics  discust  included:  Agricultural  Facts  and  Theories,  by  J.  M.  Gregory, 
regent  of  the  university;  The  Natural  Sciences  in  Agriculture,  by  Prof.  A.  P.  S. 
Stuart;  The  Soils  of  Illinois,  by  H.  C.  Freeman,  of  the  State  geological  survey;  Man- 
agement of  Soils,  by  Dr.  John  A.  Warder;  Grass,  l)y  Dr.  L.  D.  Morse,  editor  of  Journal 
of  Agriculture;  Corn,  by  M.  L.  Dunlap,  agricultural  correspondent,  Chicago  Tribune; 
Wheat,  by  W.  C.  Flagg;  Potatoes,  by  Jonathan  Periam,  superintendent  practical 
agriculture;  Root  Crops,  by  Jonathan  Periam;  Agricultural  Bookkeeping,  by  Capt. 
Ed.  Snyder,  instructor  in  bookkeeping;  Orchard  Fruits,  by  Dr.  E.  S.  Hull,  of  Alton; 
Grapes,  by  Hon.  George  Husmann,  of  Herman,  Mo. ;  Small  Fruits,  by  Samuel  Edwards, 
Lamoille;  Breeds  of  Cattle,  by  Sanford  Howard,  secretary,  Michigan  State  Board  of 
Agriculture;  Horses,  by  Col.  N.  J.  Coleman,  editor  of  Rural  World;  Swine,  by  Hon. 
Elmer  Baldwin;  Sheep,  by  A.  M.  Garland,  president  of  Sheep  Growers'  Association; 
Agricultural  Botany,  by  Assistant  Professor  Albert  J.  Burrill;  Vegetable  Physiology 
and  Economy,  by  John  H.  Tice,  secretary  of  Missouri  Board  of  Agriculture;  Rural 
Economy  and  Rural  Life,  by  Dr.  J.  M.  Gregory;  Fences  and  Hedges,  by  Dr.  John  A. 
Warder;  and  Timl^er  Growing,  by  O.  B.  Galusha. 

The  papers  and  discussions  were  published  in  full  in  the  above  named  university 
report. 

Dr.  L.  D.  Morse,  St.  Louis,  editor  of  Journal  of  Agriculture  and  secretary  of  the 
Missouri  Agricultural  Society,  published  most  of  these  papers  in  the  Missouri  Agri- 
cultural Report  for  1868.     He  said  of  this  meeting: 

Thus  was  inaugurated  a  new  and  prol^ably  important  movement  in  western  agri- 
cultural education  and  improvement.  Regarding  it  as  an  experiment,  it  may  safely 
be  recorded  as  resulting  successfully.  The  lectures  and  discussions  were  attended  by 
the  students  of  the  university,  seventy  or  more  in  number,  quite  largely  attended  by 
the  citizens  of  Champaign  and  vicinity,  and  there  was  a  goodly  niunber  from  various 
parts  of  the  State.  The'lectures  were,  most  of  them,  of  an  eminently  practical  char- 
acter and  the  discussions  lively  and  interesting. 

It  is  very  significant  that  the  early  promoters  of  industrial  education,  the  advocates 
of  the  agricultural  college,  should  also  have  been  the  prime  movers  in  developing  the 
farmers'  institute  idea. 

In  1870  three  farmers'  institutes  were  held  under  the  auspices  of  the  industrial  uni- 
versity. In  1871  four  institutes,  in  1872  five  institutes,  and  in  1873  eight  institutes, 
which  appears  to  have  been  the  supreme  and  last  effort  of  the  industrial  university  to 
hold  farmers'  institutes  at  other  places  than  at  the  university. 

The  expenditures  for  these  institutes  had  been  limited  to  al)out  $500  per  annum. 
No  mention  of  institutes  was  made  in  the  university  report  for  1874.  In  1875  the 
following  resolution  was  adopted  by  the  board  of  institutes: 

Rrsolred,  That  the  corresponding  secretary  be  authorized  to  arrange  for  farmers' 
institutes  without  expense  to  the  university  and  to  call  upon  professors  of  the  uni- 
versity for  such  services  as  lecturers  as  they  may  be  able  to  render  without  detriment 

a  Ann.  Rpt.  111.  Indus.  Univ..  1868-69,  p.  120. 
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to  thoir  work  witli  their  classes:  Provickd,  That  tlie  traveling  expenses  of  such  pro- 
fessors and  lecturers  shall  he  paid  by  the  localities  benefited  by  such  institutes  or 
without  charge  to  the  university." 

In  this  early  effort  to  conduct  farmers'  institutes  and  l)uild  up  an  agricultural  col- 
lege the  farmers  and  the  university  people  mutually  faileil  to  understand  each  other's 
conditions  and  needs,  and  the  effort  was  short-livi'd  and  a  comparative  failure.  The 
university  authorities  directed  their  enthusiasm,  energy,  and  money  to  other  educa- 
tional lines  to  the  neglect  of  agriculture,  and  the  farmers'  institutes,  so  far  as  the  uni- 
versity was  concerned,  were  thrown  upon  their  own  resources.  The  institute  idea, 
however,  siuvived,  being  kept  alive  by  the  annual  meetings  of  the  Illinois  Horticul- 
tural .Society,  Dairymen's  Association,  Wool  Growers'  Association,  Swine  Breeders' 
Association,  and  the  Tile-makers'  Association,  all  of  them  strong  organizations,  well 
equipped  with  practical,  experienced  men  and  competent  instructors  in  their  several 
special  lines  of  industry. 

The  decade  of  1870  to  1880  was  one  of  great  activity  in  organizations  of  farmers,  the 
common  purpose  being  redress  from  the  extortions  of  railroads  atul  regulation  of  freight 
rates.  Granges  and  farmers'  clubs  and  associaticms,  State,  county,  and  local,  were  in 
evidence  everywhere. 

About  1880  the  Illinois  State  Board  of  Agriculture  began,  officially,  to  recognize  the 
value  of  the  farmers'  institutes,  and  took  up  the  work  where  the  industrial  university 
abandcmed  it,  by  cooperating  with  local  organizations  in  the  arrangement  of  programs 
and  in  the  payment  of  the  expenses  of  speakers.  The  attitude  of  the  board  of  agri- 
culture toward  farmers'  institutes  is  expressed  in  an  address  by  J.  R.  Scott  to  the 
board  January  3,  1882. 

In  the  coiu-se  of  his  address  President  Scott,  in  speaking  of  the  farmers'  institutes 
and  their  value  in  improving  the  condition  of  the  farmers  of  the  State,  said:  "It  is  rec- 
ommended that  the  board  provide  for  the  holding,  dining  the  present  year,  at  least  one 
institute  meeting  in  each  Congressional  district  of  the  State.  It  is  further  recom- 
mended that  a  reasonable  appropriation  be  madi-  by  the  board  for  the  holding  of  insti- 
tute meetings."'' 

The  board  of  agriculture  approved  the  president's  recommendations  in  regard  to 
farmers'  institutes  and  advised  the  holding  of  at  least  one  farmers'  institute  in  each 
Congressional  district  during  the  year  1882. 

Two  institutes  were  held  in  1882  under  the  direction  of  the  State  board  of  agriculture. 
Several  of  the  papers  read  at  these  institutes  were  published  in  Transactions,  Depart- 
ment of  Agriculture  of  Illinois,  vol.  20. 

The  number  of  institutes  held  under  the  auspices  of  the  board  of  agriculture  and  by 
private  enterprise  in  the  several  counties  increased  from  year  to  year,  but  no  record 
of  the  number  of  these  institutes  seems  to  have  been  made  till  the  publication  of  Trans- 
actions, Department  of  Agriculture  of  Illinois,  vol.  25,  wherein  it  is  stated,  giving  place 
and  date  of  meeting,  that  9  Congressional  district  and  33  county  farmers'  institutes 
were  held  in  1887. 

The  first  appropriation  for  farmers'  institutes  by  the  State  of  Illinois  was  made  in  1889, 
$100  for  each  Congressional  district,  to  be  expended  under  the  direction  of  the  State 
board  of  agriculture. 

In  1891  an  appropriation  of  |50  was  made  to  each  county  farmers'  institute  and  the 
management  of  such  institute  placed  entirely  in  charge  of  the  county  organization, 
which  reported  to  and  drew  the  fund  thru  the  State  auditor.  This  plan  and  appropria- 
tion of  $50  to  each  county  was  continued  till  1897;  the  number  of  counties  holding 
institutes  and  drawing  in  whole  or  in  part  the  $50  ranged  from  35  to  64  in  number  each 
year. 

In  1895  the  Illinois  Farmers'  Institute  was  created,  providing  for  a  State  round-up 
institute  meeting,  a  director  for  each  Congressional  district,  officers  of  the  board,  and 
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the  publication  of  10,000  annual  reports.  No  appropriation  was  made  for  this  State 
organization.  Two  State  institutes,  however,  were  held  and  annual  reports  of  the 
same  published  in  ]  896  and  1897.  a 

In  1897  an  appropriation  of  $7,000  per  annum  was  made  for  the  use  of  the  Illinois 
Farmers'  Institute  and  $50  per  annum  additional  for  each  county  institute,  the  work 
to  be  carried  on  jointly  by  the  State  and  county  organizations  without  destroying  the 
autonomy  of  the  county  institute.  6 

Thcee  amounts  were  increased  in  1899  to  18,000  jjci-  annum  for  the  State  and  $75  per 
annum  to  each  county  institute,  c 

In  1901  an  additional  appropriation  of  $2,500  per  annum  was  made  to  the  State  insti- 
tute for  the  purchase  of  books  for  and  the  maintenance  and  management  of  the  Illinois 
Farmers'  Institute  free  libraries.  These  libraries  consist  of  collections  of  about  45 
volumes,  each  set  being  put  up  in  a  sulistantial  case,  and  are  for  the  free  use  of  rural 
communities.  The  community  securing  a  library  pays  the  express  charges  to  and 
from  the  central  office  in  Springfield  and  has  the  use  of  a  library  for  six  months. 
These  libraries  have  proved  very  valualile  adjuncts  to  the  institute  work.  Two  hun- 
dred libraries  are  now  in  use  and  more  are  Ijeing  equipped. 

In  1901  the  number  of  annual  reports  published  was  increased  from  10,000  to  20,000 
per  annum,  d 

The  general  assembly  of  1903  renewed  the  appropriation  of  $75  per  annum  to  each 
county  institute,  $2,500  per  annum  for  free  libraries,  provided  for  the  salary  of  secre- 
tary of  $2,000  per  annum,  and  $7,500  for  general  expenses,  a  total  of  $19,650  per  annum 
for  farmers'  institutes,  c 

During  the  year  ended  June  30,  1904,  105  institute  meetings  were  held;  of  these,  63 
were  two-day  institutes,  with  from  four  to  six  sessions  each,  and  42  were  three-day  insti- 
tutes, with  from  six  to  eight  sessions  each.  The  total  attendance  was  84,681.  an  average 
of  806  for  each  institute.  The  total  cost,  not  including  the  expenses  of  the  State  insti- 
tute, officers,  and  directors,  was  $10,673.79.  Average  cost  per  institute,  $101.65.  Of 
the  above  cost,  $7,874.97  was  paid  from  State  funds  and  $2,798.82  by  local  and  county 
contributions.  Total  number  of  days  on  which  institutes  were  h-eld,  248.  Total  num- 
ber of  sessions,  609. 

A  characteristic  feature  of  the  work  of  the  farmers'  institute  is  the  cooperation  of  the 
Illinois  Association  of  Domestic  Science,  which  organizes  clubs  and  associations  in  the 
several  counties  and  cooperates  with  the  State  and  county  institutes  in  supplying  num- 
bers on  the  programs  relating  especially  to  home  making  and  home  keeping. 

With  the  inauguration  of  the  State  institute  began  a  campaign  for  the  development 
of  the  Illinois  College  of  Agriculture.  It  was  largely  thru  the  influence  of  the  farmers' 
institute  that  an  appropriation  of  $150,000  was  secured  for  the  college  of  agriculture 
building  and  a  bill  ])ast  requiring  the  trustees  of  the  University  of  Illinois  to  devote 
one-half  of  the  funds  derived  from  the  United  States. appropriations  for  industrial  edu- 
cation to  the  maintenance  of  the  college  of  agriculture. 

After  being  divorced  for  over  twenty-five  years,  the  farmers'  institute  and  the  College 
of  Agriculture  were  again  united  and  liegan  anew  the  development  of  an  educational 
system  on  agricultinul  liiu's. 

INDIANA. 

The  earliest  mention  of  farmers'  institutes  in  Indiana  is  found  in  the  annual  report 
of  the  State  board  of  agriculture  for  1881.     This  report  covers  the  latter  part  of  1881  and 

aRpt.  Illinois  Farmers'  Inst.,  vols.  I  and  II.  dLaws  of  lU.,  1901,  p.  3. 
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the  I'arlicr  ])art  of  1882.     At  th(>  January  ineoting  of  the  Indiana  Delegate  and  State 
Board  of  Agriculture,  1882,  Allen  Furnas,  of  Hendricks  County,  offered  (he  following: 

Resolved,  That  it  is  the  sense  of  this  delegate  body  that  the  Stale  l)oard  should  create 
an  agricultural  institute,  to  meet  once  a  year,  to  remain  in  session  from  ten  days  to  a 
fortnight,  for  the  discussion  of  matters  pertaining  to  agriculture  and  kindred  sulijects. 

This  resolution  was  referred  to  a  committee  consisting  of  Aaron  Jones,  W.  B.  Seward, 
of  Blooniington,  and  Mr.  Sutherland,  of  Laporte.  The  committee  reported  on  January 
4  as  follows: 

We  ununiniously  recommend: 

(1)  The  holding  of  four  institutes  as  a  trial  in  this  State,  two  to  be  held  this  winter 
and  two  in  the  month  of  December,  this  year. 

(2)  That  the  secretary  of  this  board  l)e  authorized  to  receive  proposals  fmin  dilferent 
localities  in  the  State  for  such  institute  and  have  the  power  to  make  api)t)iiitni('nts. 

(;^)  That  the  town  or  locality  exix-cting  such  institute  must  pledge  itself  to  defray 
the  expenses  of  such  institute, "including  the  providing  of  a  suital)l('  hall,  wanned  and 
lighted:  and  further,  that  the  locality  furnish  at  least  one-half  the  i)apers  on  the  pro- 
gram. ,       ^,   .         .        , 

(4)  That  the  State  board  of  agriculture  ask  of  the  trustees  of  Purdue  L niversity  that 
they  send  at  least  two  of  tin-  faculty  of  that  institution  to  attend  each  institute  and 
lecture  or  read  {)ap<>is. 

(5)  That  such  institute  hold  two  days  wiili  four  ir  live  sessions,  as  circumstances 
may  seem  to  dictate.  j.  ,    ,  ,• 

(6)  That  the  secretary  of  this  l)oar(l,  with  a  local  committee  at  the  place  of  holding 
such  institute,  l)e  empowered  to  make  up  the  ])r<)gram  for  tliat  special  occasion. 

(7)  We  further  recommend  that  the  legislature  be  memorialized  for  a  special  annual 
appropriation  of  >;iOO  for  the  holding  of  agricultural  institutes  for  the  education  of  the 
farmers  of  our  State. 

In  accordance  with  these  resolutions  two  meetings  were  held  in  the  spring  of  1882, 
the  first  at  Columbus,  Bartholomew  County,  March  S  and  0,  and  the  second  at  Craw- 
fordsville,  Montgomery  County,  March  22  and  23. 

The  board  made  an  effort  to  locate  and  hold  the  two  other  institutes,  but  failed  owing 
to  the  excitennnit  occasioned  liy  the  political  campaign  of  that  year. 

At  the  annual  meeting  of  the  State  board  of  agriculture  in  January,  188:;,  the  presi- 
dent of  the  board,  in  his  annual  address,  advised  the  holding  of  farmers'  institutes 
during  the  year,  and  the  board  of  agriculture  agreed  to  memorialize  the  legislature  for 
an  annual  appropriation  of  .?1,000  for  defraying  the  expenses  of  the  institutes.  This 
application  was  not  made  by  the  committee  of  the  board,  as  they  '•  feared  that  it  might 
jeopardize  the  appropriation  for  the  interest  on  their  bonds." 

The  next  reference  to  the  institutes  by  the  board  is  in  the  minutes  of  the  meeting  of 
February,  1886.  In  these  minutes  this  statement  is  found :  ' '  The  executive  committee 
in  connection  with  the  president  was  directed  to  outline  a  system  for  gathering  crop 
reports  and  forming  farmers'  institutes  thruout  the  State." 

The  next  reference  is  found  in  the  proceedings  of  the  annual  meeting  of  the  State 
board  of  agriculture  January  4,  1887.  The  committee,  to  whom  the  president's 
addr(>ss  of  that  board  had  been  referred,  reported  that  they  were  of  the  opinion  that 
the  legislature  should  appropriate  a  sum  of  money  each  year  to  be  used  by  the  State 
board  for  the  purpose  of  sending  a  competent  person  out  thru  the  State  to  work  up 
what  are  called  farmers'  institutes.  This  was  followed  by  a  general  discussion  which 
terminated  by  passing  the  following  resolution: 

Resolved,  That  all  that  portion  of  the  president's  address  and  the  report  of  the  com- 
mittee to  whom  it  was  referred  on  the  subject  of  farmers'  institutes  be  refen-ed  to  the 
State  board,  with  the  request  that  they  formulate  a  full  set  of  rules  for  the  organization 
of  such  institutes,  and  that  the  members  of  the  State  board  shall  take  such  steps  as  they 
may  deem.best  to  secure  an  organization  in  the  counties  and  townships  of  their  several 
districts. 

Messrs.  Seward,  Mitchell,  Simonton,  and  Lockhart  were  appointed  a  committee  to 
formulate  a  system  covering  county  institute  s.  This  committee  made  its  report  at  the 
January  meeting  in  1888.     They  stated  that  they  had  corresponded  with  officers  and 
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managers  of  farmers'  institutes  in  the  States  i)f  Illinois,  Ohio,  and  Wisconsin,  and  after 
considering  the  institute  work  of  these  T'tates  were  of  the  opinion  that  Indiana  was  in  as 
good  a  shape  to  commence  the  work  of  holding  farmers'  institutes  as  some  of  these  States 
were  when  they  began  their  work,  and  they  advised  the  holding  of  at  least  one  institute 
in  each  county  in  the  State  between  the  date  of  their  report  (January,  1888)  and 
March  1,  and  advised  that  the  members  of  the  State  board  of  agriculture  take  charge  of 
the  work  in  their  several  districts  and  see  that  institutes  are  held.  The  recommenda- 
tions of  the  committee  were  adopted  and  the  l)oard  was  instructed  "to  provide  for  a 
series  of  farmers'  institutes  to  be  held  during  the  coming  year,  one  such  meeting  to  be 
held  in  each  member's  district." 

At  the  annual  meeting  of  the  State  board  in  January,  1889,  R.  M.  Lockhart,  chair- 
man of  a  special  committee  of  three  appointed  for  the  purpose  of  formulating  a  plan  l)y 
which  the  work  could  be  started  in  different  parts  of  the  State,  reported  that  the  com- 
mittee had  prepared  what  they  conceived  to  be  the  best  plan  for  immediate  work  and 
had  it  pulilished  in  the  Indiana  Farmer,  advising  that  at  least  one  institute  be  held 
in  each  district  between  January,  the  date  of  the  board  meeting,  and  the  fu-st  of  the 
following  April.  He  also  stated  for  the  committee,  "We  are  glad  to  be  able  to  report 
that  a  number  of  very  interesting  institutes  have  been  held  in  the  State." 

In  the  report  of  1888  the  secretary  of  the  State  board,  in  speaking  of  the  farmers' 
institutes  in  Indiana,  stated  that — 

Several  institutes  were  held  in  different  parts  of  the  State  during  1887  which,  from 
reports  sul)mitted  to  the  l)oard  of  agriculture,  were  failures  thruout  as  regards  attend- 
ance. During  the  year  1888  just  closed,  however,  success  has  crowned  the  efforts  of 
workers  in  this  field  and  notably  different  results  have  obtained  in  a  very  large  number 
of  places  where  institutes  have  been  held.  In  many  instances  the  institute  has  been 
maintained  thruout  the  two  days  set  apart  for  holding  these  meetings,  and  large  crowds 
have  come  together  in  response  to  the  call  to  hear  addresses  l^y  learned  gentlemen 
selected  to  conduct  these  institutes.  *  *  *  Among  the  institutes  held  programs 
were  received  at  the  office  by  the  secretary  of  the  board  of  agriculture  from  Rockville, 
Parke  County;  Peru,  Miami  County;  Princeton,  Gibson  County;  Laporte,  Laporte 
County;  Plainfield,  Hendricks  County;  Franklin,  Johnson  County,  and  Anderson, 
Madison  County. 

The  annual  reports  of  the  State  board  of  agriculture  contain  accounts  of  but  four 
institutes  up  to  this  time — the  meetings  at  Columbus  and  Crawfordsville  in  1882,  and 
at  Franklin  and  Anderson  in  1888.  The  two  first  institutes  were  held  under  the 
direct  control  of  the  State  board  of  agriculture.  The  Johnson  County  institute  and 
the  Madison  County  institute  were  under  the  joint  auspices  of  the  State  board  and 
local  agricultural  associations. 

In  1887  a  number  of  district  meetings  were  held  under  the  direction  of  R.  M.  Lock- 
hart — one  at  La  Grange  February  14,  another  the  next  day  (Wednesday)  at  Sycamore 
Corners,  on  Thursday  at  Kendallville,  on  Friday  at  Angolia,  and  at  Waterloo  on  Sat- 
urday. The  speakers  at  these  metings  were  Professor  Webster,  of  Purdue  L^niversity, 
John  B.  Conner,  editor  of  the  Indiana  Farmer,  and  Judge  Robert  W.  McBride. 

Mr.  Lockhart  reports  that  during  1887  he  aided  in  organizing  the  institutes  in  twenty- 
two  counties.  In  addition  to  these  there  were  eleven  others  held  at  the  following 
points:  Goshen,  South  Bend,  Laporte,  Warsaw,  Columl)ia  City,  Fort  Wayne,  Peru, 
Kokomo,  Anderson,  Muncie,  and  Richmond. 

These  early  institutes  were  less  like  schools  than  farmers'  institutes  of  the  present 
day.  Altho  held  in  an  irregular,  somewhat  spasmodic  and  very  incomplete  way,  they 
doubtless  did  much  to  interest  the  people  of  the  State  in  practical  discussions  on  topics 
of  everyday  interest  to  farmers.  \\'ith  no  public  funds  to  draw  upon,  with  no  author- 
ized and  centralized  control  of  the  work,  and  dependent  almost  wholly  upon  local 
initiative,  only  a  few  favored  localities  could  be  expected  to  take  an  interest,  and  con- 
sequently receive  the  Ix'nefits  of  the  work.  The  seed,  however,  was  l^eing  sown  in 
fruitful  soil,  as  the  later  developments  of  the  institutes  revealed. 


33 

In  consiHiuonco  of  the  work  that  had  Ix'on  begun  in  1882  the  general  assem])ly  of 
1889  past  an  act  which  had  been  presented  liy  Hon.  W.  W.  Rol)ins,  representative 
from  Miami,  known  as  house  bill  No.  430,  organizing  the  fanners'  institute  under 
State  control  and  appropriating  $5,000  per  year  for  institute  support.  The  l)ill  was 
approved  by  the  governor  Maich  9,  1889.a 

In  the  autumn  of  that  same  year,  1889,  the  farmers'  institute  work  was  begun  under 
State  control.  In  order  to  comply  with  the  institute  act  which  required  the  holding 
of  an  institute  annually  in  each  county  of  the  State,  an  effort  was  made  to  get  the  work 
oi-ganized  in  all  of  the  counties  the  fii-st  year.  This  Wius  found  to  be  impossible,  owing 
to  lack  of  information  and  indifference  on  the  part  of  the  people  in  many  localities. 
Institutes,  however,  were  held  in  50  counties  the  first  seitson,  1889-90;  in  41  of  the 
remaining  42  counties  the  second  season;  in  the  third  season,  1891-92,  institutes  were 
held  in  90  counties,  and  in  the  fourth  year  in  89.  Beginning  with  the  fifth  season, 
1893-94,  and  continuing  since,  at  least  one  institute  has  been  held  annually  in  each 
of  the  92  counties  of  the  State.  At  first  the  institutes  were  held  almost  exclusively 
at  the  county  seats,  altho  in  a  few  counties  the  plan  has  been  from  the  first  to  hold 
the  meetings  successively  at  different  points. 

Beginning  with  1898  a  conference  of  in.stitute  oflicers  and  workers  has  been  hekl  in 
October  of  each  year.  In  1901  the  general  assembly  increased  the  appropriation  for 
farmers'  institutes  from  $5,000  to  $10,000  per  annum.  In  the  autumn  of  the  same 
year,  1901,  a  women's  conference  was  held  for  the  purpose  of  considering  what  farmers' 
institutes  might  do  for  the  women  of  the  farm. 

Beginning  with  1901  two-day  district  farmers'  institutes  have  been  held  annually 
in  the  month  of  August.  The  increased  appropriation  which  became  available  in 
1901  added  largely  to  the  number  of  institutes  that  were  held,  and  from  that  time 
approximately  half  of  the  meetings  have  l)een  held  at  outlying  points  near  county 
l)oundaries. 

For  the  purpose  of  carrying  out  the  provisions  of  the  institute  act  the  board  of  trus- 
tees appointed  a  joint  committee  on  institutes  consisting  of  the  president  of  the  univer- 
sity, the  director  of  the  State  experiment  station,  and  the  professor  of  agriculture  of 
the  university.  This  committee  has  direct  charge  of  the  institute  work.  The  last- 
mentioned  officer  is  the  superintendent  of  institutes,  and  formulates  plans  for  the 
approval  of  the  committee  and  has  immediate  supervision  of  the  work. 

When  the  work  was  first  organized  under  State  control  the  members  of  the  State 
board  of  agriculture  were  invited  to  take  charge  of  the  institute  arrangements  in  their 
respective  districts.  Those  who  were  willing  to  act  were  appointed  to  assist  the  general 
management  in  holding  meetings  in  the  several  counties  in  their  respective  districts. 
Altho  several  members  of  the  board  of  agriculture  cooperated  acceptably  and 
effectively  it  was  Soon  found  desirable  to  appoint  a  suitable  person  within  each  county 
to  take  the  local  supervision  of  the  work  in  charge.  It  became  apparent  that  some 
form  of  local  organization  within  each  county  was  necessary  to  give  standing  and  per- 
manence to  the  work.  Accordingly  granges,  agricultural  societies,  farmers'  clubs, 
etc.,  were  invited  to  take  local  supervision  of  the  institute.  Further  experience  demon- 
strated the  necessity  for  having  some  form  of  local  organization  for  the  single  purpose 
of  holding  farmers'  institutes.  Each  institute  was  therefore  requested  to  elect  a  chair- 
man, who  might  be  recognized  by  the  general  committee  as  the  one  having  charge  of 
the  work  in  the  county.  A  secretary  was  also  elected  and  a  little  later  a  number  of 
the  counties  elected  or  appointed  vice-presidents  for  the  several  townships. 

These  local  organizations,  varying  in  character  and  not  well  knit  together  and  often 
with  no  written  or  definite  constitution,  nevertheless  answered  the  purpose  very  well 
for  a  number  of  years.     With  the  increased  appropriation  of  1901  and  the  consequent 
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managoment  of  the  work  it  soon  became  apparent  to  the  general  committee  that  a  com- 
pact, uniform,  county  system  of  organization  would  secure  more  effective  local  cooper- 
ation in  carrying  forward  the  work  thruout  the  State.  A  form  of  constitution  for  the 
government  of  the  local  associations  was  therefore  submitted  to  the  annual  conference  of 
institute  workers,  which  met  in  October,  1903.  With  some  slight  changes  the  proposed 
constitution  was  unanimously  approved  by  the  conference.  It  was  then  sent  out  to  the 
several  counties  for  adoption.  During  the  season  just  closing,  1903-4,  one-half  of  the 
counties  have  adopted  the  constitution  substantially  as  presented.  It  is  believed 
that  within  a  year  or  two  more  when  the  purpose  of  the  proposed  constitution  is  better 
understood  and  its  necessity  becomes  more  apparent  to  the  local  societies  it  will  be 
generally  adopted  as  the  working  plan  for  conducting  farmers'  institutes  thruout  the 
State. 

The  aim  of  the  institute  in  Indiana  is,  largely — 

(1)  To  give  instruction  that  will  be  practically  helpful  to  all  classes  of  farmers  and 
their  wives  in  the  performance  of  the  everyday  work  of  the  farm  and  the  farm  home; 

(2)  To  awaken  a  greater  interest  in  the  promotion  of  agriculture,  betterment  of  the 
farm  home,  improvement  of  the  highways,  and  advancement  of  the  rural  schools;  and 

(3)  To  heighten  the  attractions  of  farm  life  and  interest  the  young  people  of  the 
country  to  seek  adequate  preparation  for  the  successful  pursuit  of  agriculture. 

The  general  plan  is  to  hold  one  or  more  institutes  in  each  county  of  the  State  during 
the  institute  season,  November  1  to  April  1.  The  county  institute  chairmen  in  the 
spring  of  each  year  advise  the  superintendent  of  institutes  as  to  the  dates  and  places 
desirable  for  meetings  the  subsequent  year  and  the  general  theme  which  they  deem 
proper  to  be  discust.  The  superintendent  then  arranges  the  schedule  of  meetings 
and  assigns  speakers  to  each.  The  meetings  are  thrown  into  groups,  usually  three 
in  each  group,  with  two  days  of  five  sessions  allotted  to  each  meeting.  Two  State 
speakers  attend  each  institute.  The  list  of  speakers  and  the  schedule  of  the  institutes 
are  printed  and  sent  out  to  officers  and  speakers  before  the  opening  of  the  institute 
season. 

Three  classes  of  meetings  are  held:  (1)  Local  institutes  in  the  several  counties, 
usually  two-day  meetings;  (2)  two-day  district  institutes  for  a  group  of  counties;  and 
(3)  a  two  or  three  day  annual  conference  of  institute  officers  and  workers  for  the  entire 
State. 

The  details  of  arrangements  for  the  local  institutes  are  left  largely  to  the  county 
chairmen  and  their  associates.  The  district  institutes  are  arranged  for  by  the  State 
superintendent  in  connection  with  the  local  committee  of  farmers  and  business  men 
at  the  places  where  the  meetings  are  to  be  held.  The  annual  conference  of  institute 
officers  and  speakers  is  arranged  for  l)y  the  joint  committee  of  institutes. 

Indiana  has  no  institute  conductors.  The  county  institute  chairman  is,  as  a  gen- 
eral rule,  the  presiding  officer  and  is  in  charge  of  the  details  of  opening  and  closing 
the  meetings,  conducting  the  discussions,  preserving  order,  etc. 

Two  official  reports  of  each  meeting  are  required— (1)  from  the  secretary  and  (2) 
from  the  assigned  speakers.  These  reports  contain  such  matter  as  will  inform  the 
superintendent  as  to  the  character  of  the  work  done  and  aid  him  in  planning  for 
future  work  in  the  locality. 

The  securing  of  effective  institute  speakers  is  one  of  the  difficulties  that  Indiana 
has  endeavored  to  solve.  In  doing  this  it  has  l)een  the  aim  to  discover  and  develop 
practical  workers  from  the  ranks  of  the  everyday  farmers.  The  best  possil)le  workers 
in  the  State  have  been  developed  by  means  of  the  opportunities  that  have  l)een  given 
by  the  State  director  to  acquire  experience  in  the  presentation  of  the  particular  sub- 
ject with  which  they  have  had  most  experience.  Specialists,  agricultural  experiment 
station  workers,  and  the  faculty  of  the  school  of  agriculture  are  drawn  upon  to  sup- 
plement the  force  of  practical  workers. 
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Two  c'Uu^sc'8  of  local  institutes  in  the  counties  have  hitherto  been  held — (1)  annual 
meetings,  usually  at  the  county  seats,  and  (2)  supplementary  meetings  at  outlying 
points  near  county  boundaries.  By  this  means  meetings  have  been  much  more 
equally  distributed  thruout  the  State  than  heretofore. 

During  the  coming  season  the  meetings  will  be  apportioned  in  the  counties  in  pro- 
portion to  area.  Each  coimty  having  less  than  200  square  miles  will  be  entitled  to  two 
days  of  institute  work;  each  county  ranging  in  area  from  200  to  350  square  miles  will 
be  apportioned  three  days  of  institute  work;  each  county  having  over  350  and  less 
than  500  square  miles  will  be  allowed  four  days  of  institute  work,  and  each  county 
having  over  500  square  miles  will  be  granted  five  days  of  institute  work. 

The  following  table  shows  the  number  of  counties  holding  meetings  and  the  total 
number  of  meetings  held  each  year;  also  the  average  and  aggregate  attendance  since 
1894,  prior  to  which  time  no  record  of  attendance  was  kept: 


Count])  institute  meetings  in  Indiana. 


Year. 

Number 
counties 
holding 
insti- 
tutes. 

Total 
number 
insti- 
tutes 
held. 

Attendance. 

Average. 

Aggregate. 

1889  90 

50 
41 
90 
89 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 
92 

50 
41 
102 
95 
95 
97 
103 
104 
108 
102 
104 
104 
197 
179 
175 

1890-91 

1891-92 

1892  93 

1893  94 

1894-95 

1895-96 

1896-97 

118 
272 
232 
272 
250 
2C9 
279 
191 
192 
338 

11,446 
28,016 
24, 128' 
29,375 
25,500 
27,976 
29,016 
37,003 
34,226 
59, 189 

1897-98 

1898-99 

1899-00. 

1900-01 

1901-02 

1902-03.       .   . 

1903-04. 

Beginning  with  1901,  when  the  increased  appropriation  for  farmers'  institutes 
became  available,  a  few  district  institutes  of  two  days  each  have  been  held  in  the 
late  summer  of  each  year.  The  management  has  three  purposes  in  holding  these 
district'meetings — (1)  to  promote  some  special  line  of  agriculture  in  a  section  of  the 
State  specially  suited  to  its  pursuit;  (2)  to  afford  high-class  instruction  that  would 
prove  helpful  to  the  most  intelligent  and  progressive  men  engaged  in  special  agri- 
cultural pursuits,  and  i^)  to  awaken  a  wider  interest  in  the  subjects  considered  and  to 
stimulate  the  workers  in  attendance  to  more  earnest  effort  in  behalf  of  the  local  insti- 
tutes to  be  held  during  the  winter  months. 

Beginning  with  1898  an  annual  conference  of  institute  officers  and  workers  has  been 
held  at  the  university  in  the  month  of  October.  In  holding  these  annual  conferences 
several  purposes  have  been  kept  steadily  in  view.  The  more  important  of  these  are: 
(1)  To  inform  all  the  workers  more  fully  as  to  the  nature,  scope,  needs,  and  importance 
of  the  institute  work;  (2)  to  consider  carefully  the  lines  of  work  that  should  be  under- 
taken; (3)  to  discover  and  adopt  the  best  methods  of  advertising,  conducting,  and 
reporting  the  institutes;  (4)  to  acquaint  the  workers  with  each  other  and  thus  develop 
and  foster  a  spirit  of  good-fellowship  and  mutual  helpfulness;  (5)  to  give  to  the  workers 
a  higher  and  broader  conception  of  the  dignity  and  importance  of  the  institute  work 
and  to  inspire  them  to  more  diligent  effort  to  accomplish  the  ends  in  view;  (6)  to  enable 
the  workers  to  meet  from  time  to  time  prominent  and  widely  useful  men  in  the  field 
of  agricultural  education  and  thereby  acquire  broader  and  truer  conceptions  of  the 
importance  and  relations  of  the  farmer;  (7)  to  inspire  a  deeper  love  for  agricultural 
pursuits  and  a  more  earnest  desire  for  the  betterment  of  agricultural  conditions,  and 
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(8)  to  arouse  a  deeper  and  more  intelligent  interest  in  the  improvement  nf  ihc  niral 
home,  the  rural  schools,  and  the  rural  highways  as  means  for  agricultural  improve- 
ment and  progress. 

In  August,  190] ,  a  women's  conference  was  held  at  the  university.  As  a  result  of 
this  conference  women's  auxiliaries  to  the  farmers'  institutes  have  been  organized 
in  a  number  of  counties.  In  several  of  the  counties  these  auxilialies  held  inde- 
pendent sessions  for  home  makers  usually  at  the  time  of  the  annual  institutes.  In 
other  cases  these  auxiliaries  took  charge  of  one  or  more  sessions  of  the  regular  institute. 

Exhibits  of  culinary,  dairy,  and  cereal  products  are  becoming  increasingly  common 
features  of  the  farmers'  institutes.  When  properly  conducted  these  exhibits  have 
been  made  educational  in  character  and  added  greatly  to  the  interest. 

At  the  institute  conference  held  in  1904  the  question  of  interesting  and  enlisting 
the  young  folks  of  the  farm  in  the  institute  work  received  earnest  consideration. 
Systematic  measures  are  now  on  foot  in  several  counties  of  the  State  to  awaken  an 
abiding  interest  on  the  part  of  the  young  people  in  the  institute  work.  One  method 
that  has  been  adopted  is  the  awarding  of  prizes  to  young  people  for  exhibits  of  products 
grown  or  made  by  them,  these  exhibits  to  be  made  first  at  the  county  fair  and  later  at 
the  institute  the  following  winter. 

The  support  rendered  to  the  institute  work  by  Purdue  University  is  deserving  of 
special  mention.  The  president  of  the  university  has  served  as  chairman  of  the  joint 
committee  on  institutes  during  the  entire  period  since  the  work  has  been  placed  in 
charge  of  the  institution,  and  the  director  of  the  experiment  station  has  also  served 
as  a  member  of  the  committee.  The  bills  presented  against  the  institute  fund  by 
county  chairman  and  institute  speakers,  aggregating  several  thousand  dollars  each 
year,  have  been  registered  and  audited  by  the  officers  of  the  university  free  of  charge. 
In  addition  to  this  all  the  members  of  the  agricultural  faculty  and  several  of  the 
general  faculty  of  the  university  have  attended  a  large  number  of  the  institutes  and 
taken  an  active  part,  making  no  charge  whatever  for  their  services,  altho  their 
duties  have  been  materially  increased  by  this  gratuitous  work. 

The  local  expenses  of  the  meetings  are  met  by  an  appropriation  of  $25,  which  is  appor- 
tioned to  each  county  for  this  purpose.  In  addition  to  this,  two  speakers  are  assigned  by 
the  State  whose  expenses  are  met  by  the  general  committee.  About  $1,000  has  been 
annually  expended  upon  the  several  district  institutes  and  in  holding  the  annual  con- 
ference of  institute  officers  and  workers.  The  balance  of  the  institute  fund  is  used  to  pay 
the  salaries  of  the  superintendent  and  clerks,  and  to  defray  the  expenses  of  the  superin- 
tendent's office,  including  postage,  printing,  stationery,  traveling  expenses,  etc. 

Some  of  the  results  of  the  institute  work  are  more  intelligent  and  better  care  of  the  soil; 
greater  attention  to  prevent  the  introduction  of  noxious  weeds;  better  culture  of  crops; 
increased  area  devoted  to  clover  and  leguminous  crops;  improvement  in  seed  corn; 
better  kept  farms;  improvement  in  live  stock;  greater  interest  in  dairying  and  horticul- 
ture; greater  interest  and  pride  in  the  calling  of  the  farmer;  improvement  of  the  rural 
highways;  improvement  of  rural  schools;  improvement  in  home  reading;  higher  appre- 
ciation of  the  natural  advantages  of  Indiana  as  an  agricultural  State;  and  a  greater  rec- 
ognition of  the  necessity  and  value  of  agricultural  education  as  a  means  of  continued 
progress  in  agriculture. 

IOWA. 

In  the  winter  of  1870-71  a  numljcr  of  farmers'  institutes  were  held  in  Iowa,  organized 
l)y  Dr.  A.  S.  Welsh,  the  president  of  the  Iowa  Agricultural  College.  Among  those  who 
were  lecturers  at  these  institutes  were  President  Welsh,  Professors  Jones,  Matthews 
Bessey  and  Berry,  of  the  faculty  of  the  college.  These  were  the  first  farmers'  institutes 
held  in  the  State. 
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Tlic  fdllowing  report  by  President  Welsh  to  the  board  of  trustees  of  (lie  college,  taken 
from  the  I'oUege  Annual,  dated  February  1,  1871,  giving  the  work  of  the  institutes  for 
1870,  shows  the  method  that  was  pursued  in  conducting  the  farmers'  institute  Avork: 

Many  of  the  trustees  will  remember  that  last  fall  an  urgent  demand  was  made  outside 
the  institution  for  a  winter  session.  Such  a  session,  however,  was  for  reasons  well  known 
to  you  found  to  be  impracticable.  It  is  now  thought  to  promise  better  results  to  the 
farmers,  that  farmers'  institutes,  somewhat  similar  in  method  to  the  teachers'  institutes, 
should  be  held  by  a  few  of  the  older  members  of  the  faculty  in  different  sections  of  the 
State.  We  jjropose  that  each  institute  .shall  last  five  days,  and  that  its  program  shall 
consist  of  lectures  for  day  and  evening  sessions,  on  stock  breeding  and  management, 
fruit  cultur(\  farm  accounts,  and  kindred  topics.  The  first  farmers'  institute  is  already 
appointed  in  Cedar  Falls,  to  open  on  the  L'Oth  instant  (Deceml)er,  1870);  the  second  is 
to  commence  on  January  o,  at  Council  Bluffs,  in  respon.se  to  an  earnest  invitation  from 
the  farmers  of  that  county:  an<l  the  third  will  l)e  held  in  Muscatine,  by  desire  of  its  citi- 
zens; time  not  fixed.  A  fourth  may  be  held  in  Boonesboro  or  Ames.  Now  it  is  desir- 
able that  this  new  experiment  should  be  tried  without  much  expense  to  the  farmers  in 
attendance,  and  if  the  trustees  should  see  fit  to  appropriate  a  moderate  sum  for  traveling 
expenses  it  would,  I  have  no  doubt,  be  wisely  expended.  Professor  Jones,  Professor 
Matthews,  and  my.self  will  conduct  the  exercises. 

The  attitude  of  the  board  is  shown  In'  the  following  extract  from  the  action  of  a  com- 
mittee to  which  was  referred  the  president's  report: 

In  regard  to  the  farmers'  institutes,  without  hesitation  we  entirely  coincide  with  the 
president's  i)lans,  and  l>elieve  tliat  great  good  will  residt  therefrom,  and  most  earnestly 
desire  that  a  sufficient  amount  may  be  appropriated  to  defray  the  necessary  expenses 
thereof. 

The  following  prospectus  w:as  published  by  the  college  in  February,  1871: 

Farmers''  institutes. — At  least  three  farmers'  institutes  will  be  held  in  different  parts 
of  the  State  during  the  winter  vacation. 

First  farmers'  institute  (jpens  December  19,  1871;  second  farmers'  institute  opens 
January  2,  1872;  and  third  farmers'  institute  opens  January  16,  1872. 

These  institutes  will  open  on  Tuesday  evening  and  continue  to  Friday  evening  of  the 
same  week. 

The  sessions  during  the  day  will  be  occupied  with  lectures  and  discussions  on  stock 
breeding  and  management,  fruits  and  fruit  growing,  farm  architecture,  farm  engineering, 
farm  accounts,  raising  of  crops,  etc. 

Public  addresses  on  subjects  connected  with  agriculture  will  l)e  given  in  the  evenings. 

A  farmers'  institute  may  be  secured  at  any  locality,  in  the  order  of  application,  by  for- 
warding a  written  request  to  the  president  of  the  college  signed  by  50  farmers  who  desire 
to  attend  all  the  meetings. 

It  is  expected  that  the  current  expenses  of  the  lecturers  will  be  paid  by  those  in  whose 
interest  the  institute  is  held. 

At  the  beginning  of  the  institute  work  in  Iowa,  and  for  a  number  of  years  thereafter,  the 
expenses  were  borne  by  local  contributions.  In  1890-91  the  station  and  agricultural 
college  and  the  State  agricultural  society  appropriated  a  small  sum  to  pay  the  expenses 
of  the  college  professors  and  other  competent  lecturers  at  these  institutes. 

The  Iowa  Improved  Stock  Breeders'  Association,  discerning  the  value  of  the  institute 
system,  took  action  at  an  early  date  to  secure  recognition  and  financial  aid  from  the  State. 
In  1889  that  association  past  the  following  resolution : 

Resolved,  That  we  ask  the  legislature  to  require  all  county  and  district  agricultural 
societies  receiving  money  from  the  State  (for  local  fairs)  to  hold  farmers'  institutes  within 
their  territory  every  winter,  and  we  also  ask  a  yearly  appropriation  of  $5,000  for  ex- 
penses of  such  institutes. 

This  association  reiterated  the  demand  for  State  aid  at  its  sessions  in  1890  and  1891. 
At  the  latter  session  the  Hon.  James  Wilson,  serving  as  chairman  of  the  committee  to 
which  the  measure  was  referred,  reported  a  resolution  favoring  legislative  action  and 
named  as  a  committee  to  frame  a  bill  for  submission  to  the  general  assembly  the  follow- 
ing gentlemen:  Senator  B.  R.  Vale,  Henry  Wallace,  and  J.  B.  Furrow,  president  of  the 
State  Farmers'  Alliance.     The  bill  prepared  by  this  committee  followed  closely  the 
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system  then  in  operation  in  a  number  of  States,  providing  for  a  centi-al  board  and  super- 
intendent of  insiitutes  under  whose  direction  the  money  appropriated  should  be  ex- 
pend eil  .  'Phe  legislative  committee,  composed  mainly  of  farmers,  adopted  a  substitute 
bill  which  was  finally  past,  and  which  provided  for  the  holding  of  county  institutes 
and  appropriated  $50  to  each  county  for  this  purpose. 

It  was  stated  that  the  object  cf  such  institute  should  be  ''the  dissemination  of 
practical  and  scientific  knowledge  pertaining  to  agriculture  in  all  its  various  branches." 

This  act  was  amended  by  the  general  assembly  in  1902,  increasing  the  appropriation 
for  each  county  institute  to  $75  per  annum,  and  further  providing  that  each  county 
institute  shall  be  entitled  to  representation  at  the  annual  sessions  of  the  State  board 
( f  agriculture.  Under  the  operation  cf  this  law  there  has  been  a  steady  advancement 
in  the  number  cf  institutes  and  public  interest  in  the  annual  sessions. 

There  is  no  central  organization  or  State  superintendent  cf  farmers'  institutes  in 
Iowa.  The  counties  act  independently  in  their  institute  work.  In  the  year  1903-4 
institutes  were  held  in  70  of  the  99  counties  cf  the  State.  The  attendance  for  that 
year  is  estimated  at  about  17,700  and  the  number  of  sessions  at  about  350. 

KANSAS. 

The  farmers'  institute  work  in  Kansas  began  in  1868.  The  honor  of  organizing  the 
first  meeting  seems  to  be  divided  between  the  board  of  regents  of  the  State  agricultural 
college  and  the  Union  Agricultural  Society,  which  was  organized  Jime6, 1868.  The 
fii-st  officers  cf  this  society  were:  President,  J.  S.  Hougham;  vice-president,  Elljridge 
Gale;  secretary,  R.  D.  Parker,  and  treasurer,  William  Wells.  The  directors  were 
C.  B.'  Lines,  Wabaunsee  County;  Samuel  Cutter,  Riley  County,  and  Orville  Huntress, 
Clay  County. 

This  society  arranged  in  its  constitution  to  meet  on  the  second  Saturday  of  each 
month,  and  its  object  was  stated  to  be  •  to  promote,  by  exhibits  and  l^y  exchange  of 
opinions  and  experiences,  the  pursuits  of  horticulture,  agriculture,  and  arboriculture." 

The  Manhattan  Standard,  in  its  issue  of  October  31,  1868,  referring  to  the  Union 
Agricultural  Society,  printed  the  following  item: 

"Agricultural  institute.— It  is  proposed  to  hold  an  agricultural  institute  in  connection 
with  the  Horticultural  Society  on  Saturday,  the  J 4th  cf  November." 

In  its  issue  of  November  7,  1868,  the  same  paper  contained  the  following  item: 

•'Farmers'  institute. — An-angements  have  been  made  to  hold  a  farmers'  institute  in 
connection  with  the  next  regular  meeting  of  the  Union  Agricultural  Association. 
The  exercises  will  occur  in  the  County  Hall  in  Manhattan,  November  14,  1868."  The 
subjects  to  be  discust  were  announced  as  f  )llows:  Tree  borers;  culture  of  fruit  trees; 
economy  on  the  farm. 

This  institute  was  held  according  to  announcement,  as  appears  from  a  statement  in 
the  Manhattan  Standard,  December  5,  1868: 

''Farmers'  institutes  .—The  Union  Agricultural  Society  met  in  the  County  Hall, 
Manhattan,  November  14,  1868,  at  10  a.  m.,  and  was  called  to  order  by  President 
Hougham .  The  first  lousiness  was  an  address  by  President  Denison ,  of  the  agricultural 
college.  His  theme  was  "The  Relation  cf  the  College  to  the  Agricultural  Interests  of 
the  State."     This  was  followed  by  discussion. 

The  next  was  a  lecture  l)y  Professor  Mudge  on  tree  borers,  followed  by  discussion. 
In  the  afternoon  there  was  an  address  by  Rev.  Mr.  Gale  on  fruit-tree  culture,  fol- 
lowed by  a  lecture  on  economy  on  the  farm,  by  Professor  Hciigham.  This  appears 
to  have  been  the  first  farmers'  institute  held  in  Kansas. 

But  about  the  same  time  that  the  Union  Agi-icidtural  Society  took  action  looking 
to  the  establishing  of  farmers'  institutes  in  Kansas  the  board  (f  regents  (.f  the  State 
agricultural  college,  al  Manhattan,  took  up  the  same  subject.  The  college  records 
show  that  at  a  meeting  of  the  board  tjf  regents  of  the  college,  .fane  23,  1868,  at  which 
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1^.  (ialc,  vice-president  of  ihc  lH>anl,  presided,  the  matter  uf  fanners'  institutes  was 
suggested  l)y  Mr.  Gale,  and  al  the  ensuing  session  the  subjeet  was  formulated  into  a 
set  (if  resolutions  presented  l>y  Charles  Reynolds,  a  member  of  the  board.  The  reso- 
lutions, after  n  ferring  to  the  desirability  (f  extending  the  benefits  of  the  institution 
to  the  people  of  the  State  at  large,  provided  that  '•  the  president  and  pn.fessors  be 
r»'quired  to  visit  the  more  populous  settlements  <i  the  State  and  ])y  free  converse,  as 
well  as  by  formal  lectures,  make  known  the  character  and  aims  of  the  State  agricultural 
college." 

Before  adjournment  Hon.  G.  W.  Glick,  a  member  uf  the  boanl  of  visitors,  who  had 
l)een  invited  to  meet  with  the  board  <.f  regents,  presented  the  following  resolution: 

Resolved,  That  a  system  (,f  lecturing  on  agricultural  subjects  at  this  college  and  in 
the  populous  settlements  of  the  several  counties  of  the  State  should  be  continued,  so 
that  the  benefits  cf  farming  according  to  correct  agricultural  principles  may  be  dissemi- 
nated throughout  the  State. 

In  compliance  with  this  resolution  a  farmers'  institute  was  ajjpointed  for  November 
20  and  21,  18(58,  to  be  held  at  Wabaunsee,  to  be  addrest  by  President  J.  Denison, 
Professors  Mudge  and  Hougham,  Hon.  ('.  B.  Lewis,  and  others.  (Manhattan  Sentinel, 
November  14,  1808.) 

This  same  paper,  in  its  issue  i^f  Xovember  28,  refers  to  the  Wal)aunsee  institute  in 

the  following  manner: 

There  was  a  large  attendance  and  the  interest  of  the  fanners  was  manifest.  Several 
topics  t.f  practical  value  were  discussed,  and  altogether  this  second  of  the  series  cf  insti- 
tutes in  agriculture  by  the  faculty  <  f  the  agricultural  college  was  a  decided  success. 

An  account  cf  the  institute  held  Novemljer  14  appeared  in  the  Kansas  Farmer  for 
December,  1868,  then  edited  by  George  T.  Anthony,  afterwards  governor  cf  the  State. 
In  commenting  upon  the  institute  the  editor  says:  "The  idea  of  agricultural  institutes 
is,  we  believe,  original  with  the  president  and  professors  <  f  our  State  agricultural 
college.  The  initial  step  in  this  enterprise  was  taken  Saturday,  November  14,  by  the 
holding  of  an  institute  in  the  court-house  at  Manhattan."  The  same  article,  in  giving 
an  abstract  of  President  Denison's  address,  reports  him  as  stating  that  he  believed  there 
existed  a  demand  for  such  concerted  action  among  the  tillers  ( f  the  soil  as  would  be 
afforded  by  the  system  of  agricultural  institutes  there  and  then  inaugurated. 

A  third  institute  was  held  at  the  agricultural  college  at  Manhattan,  beginning  January 
18,  1869,  and  continuing  thru  the  19th,  20th,  and  21st.  The  announcement  states 
that  •'  a  numlier  of  persons  will  unite  with  the  faculty  in  giving  lectures."  At  this 
institute  the  following  subjects  were  discust:  Cultivation  (f  land;  fences;  coopera- 
tion in  farming;  gypsum  as  a  fertilizer;  potato  growing;  progress  in  the  world;  weeds; 
small  fruits;  raising  fruit  trees;  Indian  corn;  raising  hedges  and  forest  trees;  cultivat- 
ing trees;  insects  injurious  to  vegetation;  birds,  their  habits  and  the  benefits  we 
receive  as  well  as  the  injury  that  is  done  by  them  to  crops;  the  dairy. 

The  Kansas  Farmer  for  February,  1869,  under  the  heading  "Agricultural  college 
lectures,"  gave  a  ten-column  account  of  this  institute,  which  concluded  as  follows: 
"Thus  cerminated  in  the  most  successful  manner  an  experimental  effort  to  inaugurate 
and  popularize  a  system  of  agricultural  institutes  under  the  auspices  of  the  State  agri- 
cultural college." 

In  1870  a  three-day  institute  was  held  at  the  college,  beginning  January  17.  A  full 
report  of  this  is  given  in  the  Manhattan  Standard  for  January  22  and  29,  1870.  In  1871 
a  similar  institute  was  held  at  the  college,  which  was  advertised  in  the  Manhattan 
Nationalist  for  January  13,  and  a  full  report  was  published  in  that  paper  in  its  issue  of 
January  27. 

The  next  institute  was  held  in  1872  at  the  agricultural  college,  with  a  reported  attend- 
ance of  428.  The  Kansas  Farmer  for  February  1, 1872,  in  its  account  of  the  institute, 
states  that  "it  was  originally  intended,  we  believe,  to  hold  these  institutes  under  the 
auspices  of  the  college  faculty  in  different  parts  of  the  State,  but  this  plan  seems  to  have 


40 

lx>eii  al)an(l()nod  for  the  one  of  holding  these  gatherings  annually  at  the  college  during 
the  winter  term.''  The  fifth  annual  institute  was  held  in  1873.  The  attendance  was 
referred  to  l)y  the  Kansas  Farmer  as  "surprisingly  large."  The  Nationalist  refers  to 
this  as  "  the  most  profitable  and  interesting  one  yet  held." 

The  institute  held  in  1874  was  the  last  one  of  this  series  under  the  special  patronage 
of  the  college.  Classes  were  dismissed,  and  students  were  expected  to  attend.  The 
board  of  regents  attended  some  of  the  sessions. 

Institutes,  however,  continued  to  be  held  under  the  auspices  of  the  Bluemont 
Farmers'  Club,  but  were  of  local  character.  This  club  held  institutes  in  nearly,  if  not 
quite,  all  of  the  years  up  to  and  as  late  as  1&88. 

The  present  system  of  farmers*  institutes  was  begun  by  President  Fairchild  in  1881. 
President  Fairchild  had  been  intimately  associated  with  the  farmers'  institute  work 
in  Micliigan  and  thoroly  appreciated  its  value  to  the  farming  population.  The  Indus- 
trialist in  its  issue  of  November  26,  1881,  states  that — 

It  is  proposed  to  organize  a  series  of  annual  institutes  thru  which  the  State  agri- 
cultural college  and  the  farmers  of  the  State  may  work  together  for  the  promotion  of 
agriculture.  The  professors  will,  under  the  direction  of  the  lioard  of  trustees,  take  part 
in  six  farmers'  institutes  in  as  many  portions  of  the  State  provided  sufficient  encour- 
agement is  given  by  application  from  local  organizations.  The  board  will  endeavor  to 
choose  among  the  applications  in  such  a  way  as  to  accommodate  the  greatest  numl)er 
this  winter,  with  a  view  to  reaching  all  parts  of  the  State  during  a  series  of  years. 
Applications  should  be  senc  to  President  Fairchild  at  as  early  a  date  as  possible. 

President  Fairchild,  in  an  article  published  in  the  Industrialist  March  25,  1882, 
speaking  of  the  system  of  farmers'  institutes,  states  that — 

Since  the  middle  of  January  members  of  the  faculty  have  taken  part  in  six  such 
gatherings,  besides  those  held  annually,  as  heretofore,  in  Manhattan.  In  this  way  we 
have  met  the  prominent  farmers  of  Clay,  Cloud,  Osage,  Barton,  Jackson,  and  Coffey 
counties.  *  *  *  por  the  next  winter  it  is  proposed  to  select  six  more  counties  from 
among  those  which  apply  first  and  can  be  readily  reached  and  to  hold  in  them  belter 
institutes  than  the  good  "ones  f>f  the  first  winter — better  Ix'cause  experience  will  help 
to  better  methods.  The  college  will  furnish,  as  in  the  past  winter,  three  or  more 
speakers  and  pay  their  expenses,  but  will  insist  that  each  institute  make  provision  for 
at  least  half  the  speakers  from  among  those  interested  in  the  immediate  locality. 

Up  to  1890  the  expense  of  farmers'  institutes  was  met  by  appropriatiohs  made  by  the 
board  of  regents  from  the  income  fund.  The  cost  varied  from  $123  to  $490  per  annum. 
In  1899  the  legislature  made  an  appropriation  of  $2,000  for  each  of  the  next  two  fiscal 
years,  and  this  has  been  repeated  by  the  two  legislatures  since  then.  The  first  two 
years  the  amounts  expended  exceeded  the  approiTriation,  while  for  the  other  years  a 
balance  has  reverted  to  the  treasury.  These  appropriations  have  greatly  increased  the 
number  of  institutes  assisted.  The  largest  numbers  were  held  in  the  fiscal  years  end- 
ing June  30,  1900,  and  June  30,  1901,  namely,  134  and  156,  respectively.  These  large 
numbers  were  made  possible  by  arranging  class  work  so  that  the  members  of  the  farm 
department  were  entirely  free  from  teaching  duties  during  the  fall  months,  and  speak- 
ing tours  were  arranged  for  them  largely  under  the  patronage  of  creamery  companies. 
In  this  way  more  meetings  were  held,  but  they  were  to  a  greater  extent  of  the  character 
in  which  the  local  population  did  not  contribute  to  the  program  excepting  by  partici- 
pation in  discussions.  In  the  latest  years  the  increase  in  students,  and  consequently 
in  the  number  of  classes  to  be  handled,  has  become  a  greater  burden  upon  the  teaching 
force,  and  this  has  reached  a  point  where  the  farmers'  institute  work  can  not  ])e 
extended  or  even  maintained  without  additions  to  the  teaching  force.  While  no 
requests  for  institutes  have  been  declined  where  the  people  themselves  were  prepar- 
ing a  program,  efforts  to  extend  the  work  and  encourage  the  organization  of  institutes 
have  not  been  made,  or  at  all  events  to  a  very  slight  extent.  If  the  college  and  station 
force  were  of  sufficient  numbers  to  permit  it,  there  is  no  doul)t  that  the  institute  work 
might  be  enormously  and  rapidly  extended,  especially  if  it  were  transformed  into  a 
series  of  speaking  tours  in  which  the  ])eople  of  the  localities  visited  participated  only 
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as  listeners  or  as  questioners.  There  can  l)e  no  iloul)t,  however,  that  an  institute  to 
do  the  most  goofl  must  be  one  which  trains  and  cU'velops  the  tah>nt  of  the  peoph'  of  the 
locality,  enabling  them  to  help  each  other.  However  capabli'  a  speaker  from  the 
college  may  be.  he  often  lacks  the  knowledge  of  local  conditions  neces.sary  to  make  his 
advice  of  the  highest  value. 

The  numbers  of  institutes  held  from  1881  to  1904  are  as  follows:  1881-82,  6;  1882-83, 
5;  1883-84,  7;  1884-85.  6;  1885-86, (i;  1880-87,  8;  1887-88,  8;  1888-89,  10;  1889-90,  8; 
1890-91,  11;  1891-92,  11;  1892-93,  10;  1893-94,  17;  1894-95.  22;  1895-96,  22;  1896-97, 
19;  1897-98,  29:  1898-99.  62;  1899-1900.  134;  1900-1901.  15<i:  1901-2,  102;  1902-3, 
88;  1903-4,  58:  1904-5,  55. 

KENTUCKY. 

The  commissioner  of  agriculture  of  Kentucky  in  1887,  in  his  report  to  the  governor, 
states  "that  farmers'  institutes  are  on  the  increase  in  Kentucky.  These  institutes,  like 
those  organized  by  the  educators  of  our  youth,  are  directly  in  line  of  rapid  and  sub- 
stantial progress." 

Previous  to  1895  the  commissioner  of  agriculture  of  Kentucky  was  appointed  by  the 
governor.  He  was  not  allowed  any  assistance  whatever  in  conducting  his  bureau 
and  only  $2,000  was  appropriated  for  all  of  the  expenses  of  the  department,  except 
salaries  and  the  printing  of  the  biennial  reports.  The  $2,000  as  well  as  the  salaries  and 
the  cost  of  printing  were  drawn  from  the  general  funds  of  the  State.  As  a  result  far- 
mers' institutes  as  separate  organizations  were  difficult  to  maintain.  The  commis- 
sioner accordingly  was  compelled  to  hold  his  institutes  in  connection  with  the  State 
fair  meetings  or  those  of  other  agricultural  and  horticultural  organizations.  The  work 
so  far  as  the  department  of  agriculture  was  concerned  was  therefore  necessarily  con- 
ducted under  difficulties  that  limited  its  extent  as  well  as  affected  its  efficiency. 

The  first  commissioner  of  agriculture  chosen  by  the  people  was  elected  in  November, 
1895.  Under  the  new  constitution  the  newly-elected  commissioner  was  allowed  an 
appropriation  of  $13,000  for  the  running  of  the  department,  and  an  assistant  was  fur- 
nished at  a  salary  of  $1,200  a  year.  All  salaries  of  the  department,  however,  and  the 
cost  of  printing  the  biennial  reports,  as  well  as  all  other  exi:)enses  of  the  bureau,  came 
out  of  this  fund.  Mr.  Moore,  who  was  the  first  commissioner  elected  by  the  people, 
was  enabled  from  this  increased  appropriation  to  widen  the  scope  of  the  work  of  the 
dej^artment  by  holding  farmers'  institutes.  Institutes  accordingly  were  held  in  sev- 
eral of  the  counties  of  the  State  that  year  and  a  considerable  number  of  farmers'  clubs 
were  organized.  The  work  thus  begun  would  no  doubt  have  proved  very  fruitful,  as 
the  people  were  just  beginning  to  manifest  an  interest  in  it,  but  during  the  latter  part 
of  that  administration  there  occurred  a  political  upheaval  that  practically  destroyed 
all  the  work  of  institute  organization  that  had  been  accomplished.  The  farmers'  clubs 
went  to  pieces  and  the  farmers  of  the  State  generally  lost  interest  in  agricultural 
improvement. 

This  state  of  affairs  continued  up  to  the  beginning  of  the  next  administration,  Sep- 
tember, 1900,  when  Colonel  Nail,  the  new  commissioner,  using  the  remnants  of  the 
clubs  as  a  nucleus,  began  the  work  of  reorganization.  Some  difficulty  was  encountered 
in  securing  the  interest  of  the  people  in  the  movement,  but  after  a  good  deal  of  effort 
more  than  twenty  clubs  were  organized  and  the  holding  of  institutes  was  begun.  Some 
very  successful  meetings  were  held  in  the  various  counties  and  they  were  attended 
with  good  results.  During  the  session  of  the  legislature  of  1902  the  law  governing  this 
bureau  was  changed,  but,  fortunately,  the  change  did  not  materially  affect  the  institute 
work.  By  this  act  a  labor  inspector,  with  an  assistant,  were  added  to  the  department, 
as  well  as  the  administration  of  the  child-labor  law.  The  salaries  of  these  inspectors 
were  directed  to  be  paid  from  the  annual  ai^propriation  of  $13,000,  but  to  offset  this  the 
legislature  had  the  cost  of  j^rinting  the  biennial  reports  removed  from  this  appropria- 
tion and  charged  to  the  general  fund,  thus  preserving  the  amount  that  had  annually 
been  appropriated  to  the  farmers'  institute  work  unimpaired. 
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The  int'thods  employed  at  present  in  this  State  are  somewhat  different  from  those  of 
many  iilhcr  Slates.  There  is  no  such  thing  as  a  "State  farmers'  institute"  in  Ken- 
lucky.  The  method  of  organization  l)egins  with  the  county  club,  which  is  organized 
under  rules  laid  down  by  the  department  of  agriculture.  No  club  is  recognized  with 
a  membership  of  less  than  20,  and  after  its  organization  the  secretary  is  required  to  lile 
a  list  of  all  of  the  officers  and  members  of  the  club  with  this  bureau.  A  State  lecturer 
and  organizer  is  constantly  engagedjn  forming  these  clubs.  After  their  organization 
he  explains  what  is  expected  of  the  club  and  suggests  a  line  of  work  for  it.  The  club 
is  then  in  a  position  to  apply  for  a  date  for  a  farmers'  institute.  It  becomes  the  duty 
of  the  club  to  make  out  its  own  local  program,  sample  programs  having  been  furnished 
by  the  bureau  at  Frankfort.  This  is  in  order  to  arouse  local  interest  thruout  the  com- 
munity and  to  bring  out  and  develop  local  talent.  After  the  local  speakers  have  been 
assigned  the  program  is  forwarded  to  the  State  commissioner  of  agriculture,  who  adds 
such  other  lecturers  as  he  wishes.  The  experiment  station  at  Lexington  aims  to  send 
one  or  more  representatives  to  each  institute,  and  as  their  lectures  are  thoroly  practical 
as  well  as  scientific  they  are  appreciated  by  the  farmers  and  their  questions  and  dis- 
cussion of  the  points  presented  are  always  interesting  and  instructive. 

For  the  first  time  in  the  history  of  the  department  an  effort  will  be  made  the  coming 
year  (1905)  to  hold  meetings  in  series,  using  as  far  as  practicable  the  same  corps  of 
special  lecturers  in  each  serie^.  The  State  is  much  in  need  of  more  institutes  and  is 
■prepared  to  give  greater  attention  to  their  development  than  has  been  done  hereto- 
fore. Many  farmers  are  loth  to  give  up  antiquated  ideas  of  farming  and  hesitate  about 
trying  new  crops  even  when  it  is  clear  that  the  old  crops  do  not  pay,  and  are  slow  to 
take  up  new  and  scientific  methods  notwithstanding  the  fact  that  the  old  methods  have 
proved  failures. 

While  farmers'  institute  work  in  this  State  is  comparatively  new,  the  citizens  are 
o-radually  becoming  interested.  One  noticeable  feature  is  the  willingness  on  the  part 
of  the  farmers  to  take  an  active  part  in  the  meetings.  Where  a  few  years  ago  it  was 
difficult  to  secure  local  lecturers  there  now  is  not  a  county  in  the  State  where  a  farmers' 
club  has  been  organized  and  where  the  farmers  have  learned  the  value  of  cooperating 
with  the  department  of  agriculture,  in  which  there  is  experienced  any  difficulty  in 
securing  persons  to  read  papers  or  make  extemporaneous  talks  at  the  institutes. 

LOUISIANA. 

The  first  successful  effort  to  organize  farmers'  institutes  in  Louisiana  was  made 
immediately  after  the  creation  of  the  board  of  institute  managers,  December  10,  189(). 
In  a  report  of  the  bureau  of  agriculture  for  December,  1896,  the  commissioner  states: 

At  a  recent  meeting  of  the  bureau  of  agriculture  and  immigration  it  was  determined 
to  inaugurate  during  the  year  an  active  system  of  farmers'  institutes.  Thomas  D. 
Boyd,  president  of  the  Louisiana  State  University  and  Agricultural  and  Mechanical 
College;  W.  C.  Stubbs,  director  of  the  Louisiana  expetiment  stations,  and  J.  G.  Lee. 
commissioner  of  agriculture  and  immigration,  are  named  as  the  lioard  of  institute 
managers,  the  commissioner  being  named  as  institute  conductor. 

During  the  following  year  (1897)  27  institutes  were  held  thruout  the  parishes  of 
southwest  and  north  Louisiana.  These  institutes,  altho  the  first  ever  held  in  the 
State,  were  well  received,  and  much  interest  was  manifested,  as  is  shown  by  the 
attendance  which  amounted  to  something  over  3,000  that  year.  The  teaching  in 
the  institutes  was  performed  ])y  a  corps  of  experienced  instructors  drawn  from  the 
University  and  the  Agricultural  and  Mechancial  College,  and  from  the  State  experi- 
ment stations,  assisted  by  some  of  the  most  successful  farmers.  There  were  also  a 
number  of  lecturers  from  other  States. 

The  meetings  were  strictly  agricultural,  th(>  papers  and  discussions  being  confined 
as  far  as  possible  to  matters  relating  directly  to  the  interests  of  farming  people.  The 
work  thus  begun  under  most  encouraging  and  favorable  auspices  promised  from  its 
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iiicipicncy  to  become  an  important  factor  in  bringing  about  a  change  I'roni  the  old  imr- 
crop  method  tliat  had  prevaih'd  to  lliat  of  diveraiiied  agriculture. 

The  second  year  of  the  farmers'  institutes  was  equally  encouraging.  Twenty-eight 
were  held,  and  every  institute  was  well  attended.  In  many  places  where  the  insti- 
tutes had  planned  for  but  a  single  day  they  were  continued  for  two  days  at  the  urgent 
solicitation  of  the  people  of  the  community  in  which  they  were  held.  The  legisla- 
ture from  the  first  responded  with  considerable  generosity  by  making  an  appropria- 
tion of  §1,500  per  annum  in  support  of  the  work,  and  as  it  developed  in  interest  and 
value  increased  the  amount  to  §2,000  per  annum.  Bulletins  containing  the  pro- 
ceedings of  the  various  institutes  are  annually  published  and  distributed.  These 
pul)lications  have  been  found  to  be  valuable  aids  in  educating  the  farmers  as  well  as 
in  encouraging  them  to  adopt  better  methods  in  cultivation  and  in  increasing  thcnr 
appreciation  of  the  institute  work. 

That  the  institute  is  not  a  passing  fad  or  mere  temporary  excitement  is  evidenced 
not  only  by  the  steady  annual  increase  in  attendance,  and  the  frequent  calls  that  come 
from  all  ])arts  of  the  State  for  the  appointment  of  more  meetings,  but  also  by  the 
practical  demonstrations  which  the  farmers  themselves  furnish,  exhibited  in  the 
numerous  instances  of  the  successful  growing  of  a  variety  of  crops  thru  systematic 
rotation,  in  the  employment  of  better  methods  of  culture,  and  in  the  planting  and 
growing  of  more  "food"  crops  for  home  use. 

The  outlook  for  the  continued  success  of  the  work  is  very  encouraging.  The  legis- 
lature at  its  next  session  will  in  all  prol)ability  increase  the  appropriation  for  insti- 
tute purposes  sufficiently  to  enable  the  State  director  to  broaden  and  extend  his 
institutes  so  as  to  carry  meetings  into  all  of  the  parishes  of  the  State. 

MAINE. 

The  first  movement  looking  toward  concerted  action  for  the  improvement  of  agri- 
culture in  Maine  was  in  1787,  but  it  was  not  until  1832  that  the  industry  was  recog- 
nized by  act  of  assembly  framed  specially  to  encourage  farm  life  and  work.  The  act 
referred  to  provided  for  the  payment  of  premiums  to  the  various  agricultural  societies 
"for  the  introducing  or  improvement  of  any  breed  of  cattle  useful  to  the  State  or  any 
tools  or  implements  of  husbandry  or  manufacture,  introducing  or  preserving  any 
valuable  trees,  shrubs,  or  plants,  or  in  any  way  encouraging  or  advancing  any  of  the 
departments  of  agriculture,  horticulture,  or  manufacture." 

The  leaders  of  that  early  period  realized  not  only  that  agriculture  was  an  important 
industry,  l)ut  they  also  were  convinced  that  the  best  way  of  developing  it  was  by 
encouraging  the  individual  farmers,  and  thus  premiums  for  superiority  in  production 
were  awarded  by'  the  State.  The  payment  of  the  premiums,  however,  were  condi- 
tioned upon  the  exhibitor  first  delivering  to  the  society  a  statement  in  writing  specify- 
ing in  detail  "the  kind  and  quality  of  dressing  used  upon  the  land,  the  course  pursued 
in  using  same,  the  kind  of  soil  cultivated,  with  such  other  facts  as  may  be  deemed 
useful." 

These  reports  by  exhibitors  were  gathered  and  preserved,  and  many  of  them  were 
published  in  the  columns  of  the  Maine  Farmer,  the  agricultural  and  home  paper  of 
the  State,  founded  in  1833  by  Ezekiel  Holmes,  of  Winthrop,  the  first  secretary  of  the 
board  of  agriculture  and  a  man  of  rare  insight  and  profound  learning,  who  devoted  his 
life  to  arousing  love  for  the  farm  and  a  desire  for  education  in  agriculture. 

Thruout  the  State  these  statements  were  taken  up  by  farmers'  clubs,  then  quite 
common,  and  discust  by  men  trained  to  think  for  themselves  in  the  hard  school  of 
daily  experience.  The  enthusiasm  for  agriculture  then  kindled  has  never  been 
extinguished . 

In  1852,  chiefly  thru  the  influence  of  Doctor  Holmes,  then  a  member  of  the  legisla- 
ture, the  State  board  of  agriculture  was  established,  but  it  was  not  until  1880  that  the 
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legislature  made  provision  for  llic  holding  of  farmers'  institutes.  The  sum  appro- 
priated, however,  was  so  small,  §1,400  annually,  that  the  work  planned  could  not 
have  been  carried  forward  but  for  the  self-sacrificing  labor  and  devotion  of  those  who 
literally  "went  about  doing  good,"  with  no  thought  of  recompense.  These  earlier 
lectures  by  the  leaders  constitute  to-day  the  best  agricultural  literature  of  the  State. 
Prior  to  this  date  summer  meetings  for  farmers  had  l)(>en  held  and  much  individual 
work  done,  without  compensation,  so  that  when  the  regular  institute  came  the  State 
was  ready  for  the  movement,  and  from  the  beginning  good  audiences  greeted  the 
speakers. 

From  the  first  the  secretary  of  the  State  board  of  agriculture  has  been  the  captain 
in  command,  directing  the  lines  of  work  by  personal  contact  with  the  farmers  of 
the  State.  Both  day  and  evening  sessions  were  planned  for,  and  as  the  State  law 
requires,  at  least  two  institutes  have  been  held  yearly  in  each  of  the  counties  of 
the  State.  These  meetings  have  gradually  grown  to  be  among  the  most  important  of 
any  held  within  our  borders. 

The  annual  reports  of  the  board  of  agriculture  from  1855  to  1902,  and  of  the  depart- 
ment of  agriculture  since  that  date,  5,000  copies  of  which  are  distributed  yearly  among 
the  farmers  of  Maine,  have  given  those  who  have  preserved  the  volumes  an  agricul- 
tural library  of  inestimable  value,  and  also  a  complete  history  of  the  growth  of  the 
industry.  The  papers  and  addresses  which  they  contain  are  by  the  most  able  and 
conscientious  men  of  the  State,  and  for  breadth  of  thought,  clearness  of  expression, 
and  spirit  of  loyalty  to  the  agricultural  interests  are  unsurpassed. 

In  1901  a  complete  change  occurred  in  the  administration  of  the  agricultural  affairs 
of  the  State.  The  legislature  abolished  the  old  board  and  created  a  department  of 
agriculture,  with  a  commissioner  in  charge.  The  new  department  was  given  perma- 
nent quarters  in  the  statehouse,  the  salary  of  the  commissioner  was  increased  from 
$600  annually  to  $1,500,  and  his  entire  time  was  expected  to  be  given  to  the  duties  of 
his  office.  Along  with  this,  the  sum  appropriated  for  farmers'  institutes  was  increased 
to  $3,000  per  year.  For  awhile  instead  of  but  two  institutes  being  held  yearly  in  each 
county,  as  the  law  prescribed,  an  attempt  was  made  to  multiply  the  number  by  hold- 
ing single  sessions  in  adjoining  towns  at  the  same  time  that  the  main  institute  was  in 
progress.  This  was  soon  abandoned.  The  dividing  of  the  lecture  force,  which  this 
new  method  required,  weakened  the  central  meeting  and  did  not  correspondingly  aid 
the  other  localities  visited. 

About  fifty  institutes  are  held  each  year.  The  past  few  years  show  an  annual 
increase  of  over  20  per  cent  in  the  attendance,  and  the  year  1904  just  closed  shows  an 
increase  of  10  per  cent  over  any  previous  year.  The  general  custom  has  been  to  employ 
on  the  lecture  corps  one  speaker  from  out  of  the  State  and  two  practical,  experienced 
men,  of  recognized  ability  and  standing,  in  the  State.  These,  with  the  commissioner, 
constitute  the  teaching  force,  the  commissioner  personally  taking  charge  and  directing 
every  session.  Institutes  are  held  consecutively,  county  after  county  being  visited 
until  the  entire  State  has  been  covered.  The  dates  and  subjects  to  be  discust  are 
fixt  by  the  commissioner,  after  consultation  with  representative  farmers  in  each 
locality. 

During  recent  years  the  Grange  in  Maine  has  been  growing  rapidly,  erecting  commo- 
dious and  attractive  halls  in  every  part  of  the  State,  and  devoting  itself  largely  to  edu- 
cational work  with  special  reference  to  the  improvement  of  rural  life  and  to  the  general 
upbuilding  of  agriculture.  The  result  has  been  that  greater  interest  is  being  mani- 
fested in  the  institutes  than  formerly,  and  the  institute  lecturers  now  find  themselves 
compelled  to  make  more  thoro  preparation  for  their  work  than  was  necessary  in  the 
past,  in  order  that  their  audiences  may  he  satisfied  with  the  teaching  and  the  high 
level  of  the  institutes  be  maintained.  Many  of  the  meetings  are  held  in  Grange  hads. 
These  buildings  are  all  equipped  with  dining  rooms  and  kitchens.  There  are  also 
stables  for  horses,  so  that  man  and  team  are  provided  for  and  made  comfortable.     The 
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lecturer,  therefore,  at  one  of  these  Grange  centers  is  sure  to  have  a  comfortable  place 
in  which  to  speak  and  to  have  a  wide-awake  and  intelligent  audience,  prompt  to  dis- 
cuss his  statements  and  ready  to  question. 

The  interest  now  manifested  by  country  people  in  all  lines  of  agricultural  j^roduc- 
tion,  as  stock  husbandry,  orcharding,  small-fruit  culture,  etc.,  as  well  as  relating  to 
the  subjects  of  good  roads  and  agricultural  education,  will  require  that  the  institutes 
1)0  further  developed  to  meet  the  expanding  needs  of  farmers  in  these  and  other 
respects. 

More  institutes.  l)etter  teaching,  accompanied  by  practical  demonstration  in  stable 
and  field,  is  the  demand  tif  the  farmer  for  the  years  to  come. 

MARYLAND. 

The  history  of  the  farmers'  institute  work  in  Maryland  begins  with  an  organization 
of  farmers  effected  at  Brooke  Grove,  March  0, 1844,  at  the  residence  of  George  E.  Brooke, 
and  known  as  the  Farmers'  Club  of  Sandy  Spring.  Two  farmers,  Benjamin  Hallo- 
well  and  Richard  T.  Bentley,  both  of  Sandy  Spring,  Montgomery  County,  imprest 
with  the  need  of  i)eriodical  meetings  where  neighboring  farmers  might  exchange  views 
and  report  the  result  of  their  experience  and  observation  in  their  farm  practise,  agreed 
to  invite  the  farmers  of  their  community  to  meet  for  the  purpose  of  forming  an  associ- 
ation which  should  hold  stated  meetings  for  the  discussion  of  agricultural  subjects  and 
operations  in  which  they  were  interested.  The  result  was  the  meeting  referred  to  and 
the  organization  of  the  Farmers'  Club,  with  Henry  Farquhar  as  secretary.  The  mem- 
bership included  the  most  prominent  and  successful  farmers  of  that  community. 

It  is  remarkable  that  from  1844,  the  date  of  its  organization,  to  1905  the  club  has  met 
at  the  regularly  appointed  times,  with  only  six  omissions.  Full  minutes,  showing  the 
transactions  of  each  meeting,  have  been  faithfully  kept  during  this  period  of  over  sixty 
years.  The  following  constitution  and  by-laws  of  this  club  are  unique  in  being  models 
of  brevity  and  comprehensiveness:  "We  adopt  for  our  government  no  rules  or  regu- 
lations other  than  those  which  should  always  prevail  in  good  society." 

H.  J.  Patterson,  director  of  the  Maryland  Experiment  Station,  in  a  paper  read  before 
the  Vansville  Club  of  Prince  George  County,  quotes  the  text  of  a  bill  by  S.  D.  Coad, 
of  St.  Mary  County,  introduced  in  the  general  assembly  in  1847,  making  provision 
for  a  State  laboratory,  and  which  past  that  body  December  18,  1847.  The  bill,  in 
prescribing  the  duties  of  a  chemist,  provides,  section  5: 

That  it  shall  be  his  further  duty  to  deliver  one  public  lecture  after  having  given 
timely  notice  thereof  in  each  election  district  in  each  county,  and  then  to  deliver  a 
course  of  public  lectures  at  each  county  town  and  at  some  central  place  in  Baltimore 
County,  having  given  also  sufficient  notice  thereof  in  each  election  district;  and  he 
shall  permit  the  clerk  of  the  levy  court,  or  the  commissioners  of  the  tax,  as  the  case 
may  be,  to  take  a  copy  of  such  course  of  lectures  to  be  retained  and  kept  for  the  use 
and  benefit  of  the  county,  and  published  l^y  said  levy  court  or  commissioners  of  the 
tax,  if  to  them  it  shall  seem  expedient. 

In  January,  1866,  the  Enterprise  Farmers'  Club  and  in  1872  the  Montgomery  Farm- 
ers' Club  were  also  orgainzed  in  this  same  community.  With  the  cooj^eration  and  sup- 
port of  these  clubs  the  farmers'  convention  of  Sandy  Spring  holds  annually  a  meeting 
at  which  there  are  present  hundreds  of  citizens  from  all  parts  of  the  State.  These  clubs, 
aided  by  the  influence  of  the  anrual  convention  referred  to,  have  done  much  for  the 
securing  of  legislation  in  aid  of  the  agricultural  interests  of  the  State. 

It  is  a  disputed  question  as  to  which  particular  club  or  Grange  organization  is 
entitled  to  the  honor  of  first  suggesting  the  formation  of  a  State  department  of  farmers' 
institutes,  Init  the  credit  for  having  a  bill  enacted  and  approved  by  the  governor 
unquestionably  belongs  to  the  Vansville  Farmers'  Club  of  Prince  George  County. 
This  act  was  past  March  27,  1896,  and  creates  a  department  of  farmers'  institutes  in 
the  Maryland  Agricultural  College. 
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When  the  draft  of  the  law  was  first  discust  before  the  Vansville  Hub  there  was  a 
difference  of  opinion  as  to  the  form  which  it  should  assume.  Mr.  George  E.  Lowrey 
made  a  strong  plea  for  the  establishing  of  a  department  of  agriculture  for  the  State 
and  committing  the  institute  work  to  it.  This  was  opposed  l)y  President  Silvester, 
of  the  Maryland  Agricultural  College,  who  maintained  that  the  agricultural  interests 
of  the  State  should  be  vested  in  its  agricultural  college  and  experiment  station. 

The  act  of  legislature  finally  agreed  upon  and  afterwards  enacted  is  sul)stantially  as 
follows : 

That  one  institute  shall  1)e  held  each  year  in  each  county  of  the  State  and  an  addi- 
tional one  if  deemed  necessary  and  desirable. 

That  the  institutes  shall  be  under  the  direction  of  a  director  apj^ointed  by  the  trus- 
tees of  the  Maryland  Agricultural  College.  The  salary  of  the  director  is  to  be  fi.xt 
and  his  duties  defined  liy  the  said  board. 

That  the  institute  shall  be  a  department  of  the  college  and  that  the  salary  of  the 
'director  and  the  expense  of  the  institutes  shall  be  paid  out  of  the  annual  appropriation 
of  13,000,  which  the  act  provid  es.a 

Altho  this  act  was  not  approved  until  March  27,  189(),  there  was  held  at  Annapolis, 
January  14,  1896,  under  the  auspices  of  the  Vansville  Farmers'  Clul),  an  institute  which 
was  the  first  farmers'  institute,  as  that  term  is  now  understood,  held  in  the  State  of  Mary- 
land. Since  that  time  the  work  has  expanded  until  it  now  extends  to  every  county  in 
the  State. 

At  a  meeting  of  the  board  of  trustees  of  the  Maryland  Agricultural  College,  held  June. 
1896,  William  Lee  Amoss,  of  Harford  County,  Md.,  who  had  for  nine  years  acted  as  secre- 
tary for  the  Harford  County  Farmers'  Convention,  an  offspring  of  the  Montgomery 
County  Convention,  was  elected  director  of  farmers'  institutes  under  authority  of  the 
act  of  assembly  of  March  27,  1896.  Mr.  Amoss  is  still  director  of  farmers'  institutes  for  the 
State. 

Farmers'  institute  work  in  Maryland  has  steadily  grown  in  favor,  altho  at  first  it  was 
regarded  by  some  of  the  counties  as  a  doubtful  acquisition  to  the  existing  system  of  edu- 
cation. At  present  the  opposition  has  been  overcome  and  the  institutes  are  welcomed 
by  the  farmers  as  affording  a  means  of  instruction  that  has  been  found  to  be  of  great  serv- 
ice in  aiding  them  to  a  better  understanding  of  their  art.  The  high  plane  on  which  the 
work  began  has  never  been  lowered,  but  has  been  fully  maintained,  and  the  movement 
has  secured  the  active  cooperation  of  the  leaders  in  agricultm'e  in  every  county  of  the 
State. 

MASSACHUSETTS. 

In  telling  the  story  of  the  farmers'  institute  movement  in  Massachusetts  justice  would 
not  be  d(me  to  the  sterling  record  of  that  Commonwealth  in  this  line  of  work  if  the  account 
did  not  go  back  of  the  actual  establishment  of  the  farmers'  institutes,  denominated  as 
such,  and  pay  some  attention  to  the  first  stirrings  of  thought  and  awakening  of  effort 
among  the  farmers  and  agricultural  organizations  of  the  State. 

At  the  first  meeting  of  the  trustees  of  the  Massachusetts  Society  for  Promoting  Agricul- 
ture, the  fourth  agricultural  society  to  be  organized  in  this  country,  held  August  3,  1792, 
a  vote  was  past  recommending  that  members  of  the  society  in  different  parts  of  the 
State  should  meet  from  time  to  time,  inviting  their  neighbors  to  join  them,  for  consulta- 
tion and  discussions  relating  to  agriculture,  with  a  view  to  the  gathering  of  information 
useful  in  the  work  of  the  society.  Presumaljly  such  meetings  were  held,  altho  the  early 
records,  from  the  nature  of  the  case,  are  meager  in  the  extreme,  and  I  can  find  no  con- 
firmation of  that  opinion.  Certain  it  is  that  here  was  the  germ  of  the  farmers'  institute 
rnoveraent  and  there  are  but  few,  if  any,  earlier  recorded  expressions  of  opinion  or  rec 
ommendations  for  action  that  look  toward  meetings  for  agricultural  discussion. 

An  interesting  secondary  phase  in  the  development  of  the  movement  for  agricultural 
instruction,  by  lectures  and  discussions  is  that  of  the  lectures  or  addresses  on  agricultural 

«See  (J.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  135  (Revised),  p.  18, 
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topics  which  were  delivered  l)efore  the  agricultunil  societies  at  their  anmial  exhil)itiont^. 
The  first  ])riiited  lecture  of  which  record  has  been  found  was  that  delivered  before  the 
Massachusetts  Society  for  Promoting  Agriculture,  at  the  Brighton  Cattle  Show,  October 
13,  1818,  by  J.  Lowell,  which  is  about  twenty  pages  in  length  and  very  agricultural  in 
its  nature.  Many  such  addresses  of  later  date  are  found  on  record,  and  while  these 
meetings  were  not  called  farmers'  institutes  it  was  ])erhaps  becausi^  that  term  had  not  yet 
been  hit  upon  as  a  means  of  designation. 

The  Massachusetts  State  Board  of  Agriculture  was  established  in  April,  1852,  and  at  its 
third  meeting,  held  on  September  7  of  that  year,  a  committee  was  appointed  on  the  best 
means  of  promoting  agriculture  in  the  State  by  means  of  public  lectures.  At  a  subse- 
quent meeting,  held  December  1,  1852,  this  committee  submitted  a  report  favoring  the 
calling  of  the  attention  of  the  people  to  the  importance  of  having  lectures  on  agriculture 
form  a  part  of  the  course  of  all  lyceums  and  similar  associations  in  the  rural  districts  of  the 
Commonwealth.  This  report  was  accepted  and  a  committee  appointed,  which  later, 
thru  the  agricultural  papers,  issued  a  notici'  calling  the  attention  of  those  interested  in 
agriculture  to  the  subject. 

At  the  next  meeting  of  the  board,  January  12, 1853,  Doctor  Hitchcock,  of  Amherst  Col- 
lege, having  been  previously  requested  to  present  his  views  on  some  topic  connected 
with  the  improvement  of  agriculture,  read  a  paper  on  "Farmers'  institutes."  In  this 
paper  he  said  that  he  had  attended  teachers'  institutes  and  had  been  imprest  with  the 
influence  which  they  exert  and  suggested  that  we  should  have  farmers'  institutes  as 
well,  outlining  some  subjects  which  they  might  very  profitalily  consider. 

The  matter  seems  to  have  been  dropt  there  foi  the  time.  l)ut  in  1859  a  committee 
was  appointed  to  consider  and  report  upon  the  ])ropri('ty  of  instituting  meetings  similar  to 
teachers'  institutes. 

In  the  autumn  of  1863  the  first  three-day  meeting  of  the  State  board  of  agriculture  for 
lectures  and  discussions  was  held,  and  these  meetings  have  been  a  yearly  feature  of  the 
work  of  this  board  down  to  the  present  day.  They  fill  the  place  to  a  certain  degree 
which  is  occupied  in  many  States  by  the  annual  or  "round-up"  institute,  so  called,  but 
have  no  connection  with  the  farmers'  institutes  themselves,  which  are  held  by  the  agri- 
cultural societies  and  the  expenses  of  which  are  paid  from  other  appropriations.  The 
lectures  and  discussions  at  these  meetings  are  printed  in  the  annual  report  of  the  board, 
and  every  effort  is  made  to  have  speakers  of  the  highest  rank  and  authority  on  their 
various  subjects. 

The  next  action  of  the  board  was  at  the  annual  meeting  in  1878,  when  it  was  voted  that 
societies  receiving  bounty  from  the  Commonwealth  be  requested  to  arrange  one  or  more 
farmers'  institutes  each  year  within  their  limits,  and  that  they  be  informed  that  the 
board  will  render  all  the  assistance  in  their  power  to  make  such  institutes  interesting 
and  instructive. 

The  Hingham  Agricultural  and  Horticultimil  Society  had  already  begun  to  hold  such 
meetings,  the  first  being  held  on  November  17.  1858,  the  subject  being  "The  present 
condition  of  agriculture  in  Hingham  and  the  V)est  means  of  awakening  a  greater  interest 
in  the  same."  It  would  seem  as  if  such  a  discussion  might  be  of  benefit  in  many  sections 
even  in  this  year  of  the  twentieth  century. 

On  February  6, 1879,  the  previous  vote  of  the  board  was  amended  so  that  the  societies 
were  "required"  instead  of  "requested"  to  hold  these  institutes,  and  the  number  was 
changed  from  one  to  three  each.  These  early  meetings  were  addrest  by  members  of 
the  board,  whose  traveling  and  necessary  expenses  were  paid  by  the  State,  no  appro- 
priation being  available  for  the  payment  of  institute  workers  until  1888.  It  appears 
from  the  statements  of  the  representatives  of  the  societies  the  following  year  that  every 
society  in  the  State  had  held  at  least  three  institutes,  while  many  had  greatly  exceeded 
the  required  number,  but  they  appear  to  have  been  allowed  to  lapse,  for  in  1887  it  was 
moved  that  the  rule  requiring  them  to  lie  held  ])e  enforced.     This  motion  was  adopted 
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after  discussion  and  a  committee  appointed  to  consider  the  whole  su])ject  and  report  at 
the  county  meeting  of  the  hoard  in  December. 

This  committee  subsequently  sul^mitted  a  lengthy  report,  the  most  important 
feature  of  which  was  the  recommendation  that  the  secretary  of  the  board  ask  of  the 
State  an  appropriation  of  $1,000,  to  be  expended  under  the  permission  of  the  statute 
giving  the  secretary  of  the  board  of  agriculture  authority  to  employ  lecturers  and 
agents  to  speak  tojhe  farmers  and  organize  farmers'  clubs.  The  general  court  of  the 
following  year  granted  an  appropriation  of  §1,000  for  this  purpose,  thus  placing  the 
institute  work  on  a  stable  basis.  From  that  time  to  the  present  day  the  work  has 
continued,  increasing  in  importance  and  broadening  in  scope  from  year  to  year,  and  in 
no  year  has  any  society  been  allowed  to  evade  the  requirement  of  the  board  that  at 
least  three  farmers'  institutes  shall  l>e  held. 

The  appropriation  for  the  work  has  been  increased  from  time  to  time  as  circum- 
stances seemed  to  call  for  it,  and  the  legislattire  was  moved  with  the  spirit  of  liberality 
toward  the  farming  interests  until  it  is  now  fixt  at  the  sum  of  $2,700  per  annum. 
Only  a  part  of  this  appropriation  is  used  for  th(>  institute  work,  however,  it  being  made 
for  the  "dissemination  of  useful  information  in  agriculture,"  and  a  considerable  por- 
tion of  it  being  devoted  to  the  issuing  of  crop  reports,  special  bulletins,  nature  leaflets, 
etc.  Generally  speaking,  about  $1,800  is  expended  in  institute  work.  .  When  the 
appropriation  was  materially  increased  two  years  ago,  it  was  hoped  that  a  greater  num- 
ber of  institutes  might  l)e  held,  but  a  new  contract  with  the  State  printers  increased 
the  cost  of  printing  by  about  20  per  cent,  which  left  the  appropriation  available  for 
institute  work  at  about  the  former  rate,  so  that  while  the  work  has  not  decreased  in 
importance  it  has  not  been  broadened  or  increased  to  the  degree  that  was  planned  for. 

The  farmers'  institutes  of  Massachusetts,  as  above  indicated,  are  based  on  the  agri- 
cultural societies  and  held  by  them,  these  societies  being  required  to  pay  the  expenses 
of  advertising  the  meetings  and  to  pay  for  the  hall,  where  payment  is  necessary,  and 
for  heating  and  lighting  the  same.  The  State  thru  the  board  of  agriculture  pays 
for  the  compensation  and  expenses  of  the  speaker,  §10  having  lieen  fixt  as  compen- 
sation for  each  lecture.  Many  of  the  societies  hold  all-day  meetings,  with  two  sessions 
and  two  lectures,  the  second  one  sometimes  from  a  local  speaker  and  sometimes  by 
the  speaker  furnished  by  the  State,  the  speaker  donating  his  services  or  the  society 
giving  him  extra  compensation,  as  the  kindness  of  the  sjieaker  or  the  financial  con- 
dition of  the  society  may  allow. 

The  institutes  are  not  entirely  confined  to  the  agricultural  societies,  the  secretary  of 
the  board  being  empowered  to  give  institutes  to  other  associations  of  an  agricultural 
nature  where  the  section  is  not  properly  covered  by  one  of  the  incorporated  agricul- 
tural societies,  of  which  power  he  avails  himself  to  a  considerable  extent,  so  that  no 
section  of  the  State  where  meetings  of  this  character  are  desired  need  go  unprovided  for. 

Upward  of  100  institutes  are  held  each  year,  with  an  average  attendance  of  about 
100  persons  at  each  meeting.  Probably  there  is  no  State  in  the  Union  where  so  many 
meetings  are  held  in  proportion  to  the  area  of  the  State,  tho  that  assertion  can  not 
be  made  absolute  without  a  more  careful  investigation.  The  system  seems  the  one 
best  adapted  to  the  needs  of  the  people  of  this  State,  as  it  combines  home  rule  with 
central  supervision.  A  list  of  speakers,  with  their  subjects,  is  printed  each  year,  from 
which  the  societies  are  expected  to  make  their  selections,  no  speaker  not  upon  that 
list  being  engaged  for  a  meeting  until  the  secretary  of  the  board  is  fully  satisfied  as  to 
his  fitness  for  the  work.  On  this  list  are  the  professors  at  the  agricultural  colleges  and 
the  workers  at  the  experiment  stations  of  this  and  neighboring  States,  together  with 
practical  farmers  of  proven  excellence  as  speakers  and  instructors.  No  person  is 
admitted  to  the  list  until  the  committee  in  charge  of  the  work  is  satisfied  as  to  his  or 
her  fitness  to  address  such  meetings,  l)oth  as  to  subject-matter  and  method  of  delivery. 

^^^lether  the  future  will  bring  a  closer  departmental  control  of  the  institutes  is  a 
question  for  future  consideration.     There  are  certain  obvious  advantages  in  more  rigid 
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control,  but  such  control  would  call  for  largely  increased  appropriations  and  might 
possibly  also  result  in  a  falling  off  of  interest  by  offending  the  conservatism  of  the 
farmers  who  have  a  sturdy  independence  which  calls  for  a  large  voice  in  the  manage- 
ment of  all  matters  connected  witii  their  interests. 

MICHIGAN. 

The  farmers'  institute  movement  started  in  Michigan  in  1875,  as  a  result  of  con- 
ference of  members  of  the  faculty  of  the  Michigan  Agricultural  College.  President 
T.  C.  Abbot,  Robert  C.  Kedzie,  W.  J.  Beal,  A.  J.  Cook,  and  R.  C.  Carpenter  were 
among  those  present.  Believing  that  it  would  be  to  the  interest  both  of  the  college 
and  of  the  farmers  to  establish  closer  relations  and  to  come  together  for  the  discussion 
of  topics  of  mutual  interest,  a  request  was  made  of  the  State  board  of  agriculture  for  an 
appropriation  to  pay  for  the  expenses  of  such  a  series  of  meetings.  The  appropriation 
was  granted  and  the  first  meetings  were  held  at  Allegan  and  Romeo  in  January,  1876. 

The  speakei"s  were  supplied  from  the  faculty  of  the  college,  and  the  attendance  and 
interest  were  so  satisfactory  that  similar  meetings  have  been  held  each  year  since  that 
date.  For  some  twelve  years  the  number  of  regular  institutes  numbered  only  six 
annually,  and  each  member  of  the  college  faculty  was  expected  to  attend  two  institutes. 
The  calls  for  institutes  increased  until  it  was  determined  to  hold  a  larger  number  each 
year,  and  about  1891  the  number  was  increased  to  twenty-two.  Previous  to  that  time 
the  work  of  arranging  institutes  has  been  attended  to  by  the  secretary  of  the  college 
and  by  members  of  the  faculty.  The  preliminary  correspondence  was  carried  on  by 
the  secretary,  and  after  the  places  for  the  meetings  had  been  determined  each  of  the 
institutes  was  placed  in  the  hands  of  a  member  of  the  college  faculty,  whose  duty  it 
became  to  "work  up"  the  meeting.  As  a  rule,  the  places  were  visited,  and  at  a  pre- 
liminary meeting  a  local  committee  was  appointed  to  take  charge  of  the  arrangements 
for  the  meeting.  Topics  were  selected  for  the  State  speakers,  and  local  talent  enlisted 
to  furnish  one  or  more  papers  for  each  session,  as  well  as  music  and  recitations.  The 
conductor  also  looked  after  the  itinerary  of  the  State  speakers  and  saw  that  hotel 
accommodations  were  secured  and  that  proper  local  arrangements  were  made. 

When  the  number  of  institutes  was  increased  the  general  charge  of  the  work  was 
placed  in  the  hands  of  A.  C.  Glidden,  who  was  at  the  time  a  member  of  the  State 
board  of  agriculture.  The  interest  in  institute  work  increased  until  in  1895  the  State 
made  an  appropriation  of  $5,000  annually  for  farmers'  institutes,  and  the  State  board  of 
agriculture  deemed  it  wise  to  appoint  a  special  superintendent  of  institutes  and  selected 
Kenyon  L.  Butterfield  for  the  purpose.  Mr.  Butterfield  was  also  given  charge  of  the 
college-extension  work  and  advertising.  The  law  under  which  the  appropriation  was 
made  provided  that  a  two-day  institute  should  be  held  in  each  of  the  counties  which 
requested  one  and  which  organized  an  institute  society.  It  also  gave  the  board  of 
agriculture  authority  to  hold  a  number  of  one-day  institutes.  As  originally  past,  the 
law  provided  that  in  case  a  county  institute  society  did  not  care  to  accept  the 
speakers  furnished  by  the  board  of  agriculture  an  allowance  of  |25  should  be  made  for 
the  payment  of  the  expenses  of  an  institute  to  be  held  in  the  county.  This  was 
repealed  hj  the  next  legislature,  however,  and  at  the  present  time  only  the  per  diem 
and  traveling  expenses  of  the  State  speakers  who  attend  the  institutes  are  paid. 

WTien  the  number  of  institutes  was  increased,  the  faculty  of  the  college  was  no 
longer  able  to  carry  on  the  institute  work  without  assistance,  especially  as  in  1895,  the 
college  year,  which  previously  provided  for  a  winter  vacation,  was  changed  so  that  the 
long  vacation  came  in  the  summer.  It  therefore  became  necessary  to  secure  a  con- 
siderable number  of  speakers  in  addition  to  the  assistance  that  could  be  furnished  by 
the  members  of  the  faculty.  For  the  most  part,  the  speakers  chosen  were  successful 
farmers  and  fruit  growers.  In  order  that  he  might  be  sure  that  the  speakers  carried 
out  in  practise  what  they  advocated  in  their  addresses,  the  superintendent  visited 
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them  in  their  homes  and  looked  into  the  methods  used  by  them.  It  was  also  found 
possible  to  enlist  in  the  work  a  number  of  the  faculty  of  the  State  University  and  normal 
schools.  For  the  first  year  the  per  diem  of  the  regular  speakers  was  §3,  in  addition  to 
railroad  and  hotel  Ijills,  but  one  year  later  tlae  sum  was  increased  to  $4  per  day  for  those 
who  acted  as  conductors  of  institutes,  and  it  has  since  been  increased  to  $5  after  a  speaker 
has  spent  one  season  in  institute  work.  Contrary  to  the  custom  in  many  other  States, 
no  one  who  is  in  the  regular  employ  of  the  State  of  Michigan  can  draw  a  per  diem  for 
institute  work. 

The  increased  appropriation  made  it  possible  to  hold  some  50  institutes  annually,  in 
addition  to  a  four-day  round-up.  Several  one-day  institutes  were  also  held.  These 
were  attended  by  but  one  speaker  and  were  frequently  arranged  in  connection  with  a 
farmers'  picnic  during  the  summer  months.  Finally,  in  1899,  the  annual  appropria- 
tion was  increased  to  $7,500,  and  this  made  it  possible  to  still  further  increase  the  num- 
ber of  one-day  institutes.  In  1903-4  some  70  two-day  institutes  and  221  one-day 
meetings  were  held.  For  the  most  part  the  two-day  institutes  were  held  in  some  town 
near  the  center  of  the  county  or  at  some  point  that  could  be  readily  reached  by  the 
railroads.  In  some  counties  it  has  been  thought  advisable  to  hold  a  meeting  at  the 
same  point  year  after  year,  but  in  others  it  has  been  found  better  to  change  the  meeting 
point  each  year.  The  one-day  institutes  are  held  in  the  smaller  towns,  frequently  in  a 
Grange  hall  or  schoolhouse,  and  as  they  are  usually  held  two  or  three  weeks  in  advance 
of  the  two-day  institute,  they  act  as  feeders  for  it,  and  serve  to  bring  out  many  persons 
who  would  not  be  able  to  attend  the  two-day  meeting. 

For  the  two-day  institutes  the  smallest  number  of  persons  furnished  is  three,  one  of 
whom  is  a  woman,  who  speaks  in  the  general  sessions  of  the  meeting  upon  topics  relating 
to  poultry  raising,  butter  making,  education,  and  other  topics  that  would  be  of  general 
interest,  and  who  acts  as  conductor  and  speaks  at  a  special  woman's  section,  which  is 
generally  held  the  second  afternoon  of  the  institute.  These  women's  sections  have 
met  with  much  favor,  and  in  very  few  cases  does  it  happen  that  when  they  have  once 
been  held  in  a  county  it  is  voted  to  discontinue  them.  It  is  found  advisable  in  some 
instances,  and  especially  in  counties  in  the  southern  part  of  the  State,  to  furnish  lec- 
turers upon  topics  relating  to  good  roads,  farm  law,  veterinary  science,  education,  and 
other  topics  that  can  not  be  treated  by  the  average  institute  worker. 

Unlike  the  custom  in  many  of  the  States,  an  endeavor  is  made  to  make  the  people  feel 
that  it  is  "their  "  institute.  The  local  arrangements  are  made  by  the  executive  officers 
of  the  county  institute  society,  and  the  county  secretary  attends  to  securing  local  talent 
for  the  program  and  looks  after  the  advertising.  As  a  rule,  the  time  is  about  equally 
divided  between  the  State  and  local  speakers,  and  ample  opportunity  is  afforded  after 
each  paper  for  questions  and  discussion. 

The  interest  in  institute  work  in  Michigan  is  on  the  increase;  and  altho  the  funds  will 
only  permit  the  holding  of  an  average  of  3  one-day  institutes  in  each  county,  a  large 
number  of  counties  ask  for  from  8  to  10,  and  others  would  hold  from  12  to  20  could  a 
State  speaker  be  furnished  them.  The  success  of  an  institute  in  almost  any  of  the 
counties  depends  to  a  large  extent  on  the  thoroness  with  which  it  has  been  advertised 
and  "worked  up."  As  this  is  in  the  hands  of  the  county  secretary,  it  can  be  said  that 
the  success  of  the  institutes  in  the  given  county  will  depend  to  a  large  extent  upon  the 
efficiency  of  the  man  selected  to  act  as  secretary  of  th(>  institute  society  for  that  county. 

At. the  close  of  the  institute  season  a  report  is  published  giving  the  organization  of  the 
various  institute  societies  and  a  report  of  the  work  for  the  year.  The  proceedings  of  the 
round-up  institute  are  usually  published  in  full,  and  frequently  space  is  given  for 
printing  some  of  the  papers  read  at  county  institutes.  These  reports  are  mailed  to  all 
who  have  become  members  of  the  county  institute  societies,  as  well  as  to  libraries, 
newspapers,  and  to  farmers  who  may  apply  for  them. 

It  may  be  further  stated  that,  altho  they  were  not  called  farmers'  institutes,  the 
Michigan  legislature  in  1861  past  a  law  providing  for  lecturers  upon  farm  topics  to  others 
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than  the  students  of  the  agricultural  college.  Michigan  was  also  the  first  to  make  an 
appropriation  for  farmers'  institutes,  as  well  as  the  first  to  establish  a  permanent  insti- 
tute system.  It  is  also  the  only  State  that  has  held  farmers'  institutes  continuously 
for  the  past  twenty-eight  years. 

MINNESOTA. 

Farmers'  institutes  were  not  held  in  the  State  under  the  auspices  of  any  governing 
board  nor  were  they  .-supported  ])y  State  funds  until  the  year  1880.  Prior  to  that  date 
the  efforts  that  had  been  made  to  l)ring  the  farmers  in  touch  with  a  higher  agriculturd 
education  and  with  improved  methods  of  farming  had  not  been  successful  in  any 
marked  degree.  They  looked  at  such  an  educat  ion  and  at  such  methods  with  suspicion 
and  kept  themselves  and  their  sons  at  what  they  considered  a  safe  distance  from  it. 
The  agricultural  branch  of  the  university  languished.  Overshadowed  l>y  the  luxuri- 
ance of  the  other  branches,  it  could  scarcely  be  seen.  The  university  was  virtually  with- 
out agricultural  students.  The  farmers  were  not  only  not  in  sympathy  with  such  an 
institution,  but  a  majority  of  them  were  hostile  to  it.  In  a  word,  a  great  gulf  existed 
between  them  and  the  higher  education  offered  to  their  sons  by  the  university.  Before 
anything  could  l)e  done  this  gulf  nnist  be  bridged  over.  The  necessity  for  such  a 
bridge  had  much  to  do  with  the  origination  of  the  farmers'  institute  in  Minnesota. 

Hon.  H.  E.  Hoard,  of  Montevideo,  was  among  the  first  to  agitate  in  favor  of  farmers' 
institutes  in  the  State.  In  1883  the  annual  meeting  of  the  Xorthwestern  Dairyman's 
Association  was  held  in  Mankato.  It  was  at  that  meeting  that  Mr.  Hoard,  A.  H.  Reid, 
of  Glencoe,  and  P.  B.  Netlleton,  of  Montevideo,  became  imbued  with  the  idea  that 
farmers'  meetings  of  some  kind  should  be  called  occasionally  in  various  parts  of  the 
State  for  the  discussion  of  topics  relating  to  the  farm.  Meetings  were  held  at  Monte- 
video and  Glencoe,  respectively,  in  188J.  1885,  and  1886.  A  bill  was  introduced  into 
tlie  legislature  of  1885  to  appropriate  §5,000  annually  to  sustain  the  institutes,  but  it 
failed  to  pass.  In  1886  a  series  of  farmers'  institutes  was  inaugurated  by  the  agricul- 
tural committee  of  the  board  of  regents.  Profs.  E.  Porter  and  O.  C.  Gregg  were  the 
chief  speakers  at  these  meenngs.  As  the  students  had  failed  to  attend  the  agricultural 
classes  at  the  university.  Professor  Porter  concei-Ted  the  idea  of  going  out  among  the 
farmers  and  holding  meetings  in  their  midst.  It  was  in  support  of  this  idea  that  an 
appropriation  of  $1,000  was  made  by  the  agricultural  committee  of  the  university  board 
of  regents  to  defray  the  expenses  of  the  thirty-one  institutes  held  in  1886.  Many  of 
these  meetings  were  in  connection  with  county  fairs,  a  most  unsuitable  place  for  hold- 
ing institutes,  as  has  since  been  proved  by  experience.  Meanwhile  Mr.  Gregg  had 
been  accustomed  to  hold  what  may  be  termed  little  institutes  of  his  own  at  certain 
fairs  which  he  chanced  to  attend.  They  were  convened  in  the  open  air,  somewhere 
near  the  cattle  sheds.  The  theme  was  dairying,  and  more  especially  the  dairy  cow. 
Ex-Governor  Pillsbury,  endeavoring  to  solve  the  problem  of  interesting  the  farmers 
in  higher  education  in  agriculture,  heard  of  this  work  and  after  a  conference  with 
Mr.  Gregg,  requested  his  assistance  in  the  work  of  establishing  farmers'  institutes  in 
the  State. 

In  February,  1887,  Hon.  H.  E.  Hoard,  at  that  time  a  State  senator,  introduced  intc 
the  legislature  a  bill  providing  for  the  continuance  and  maintenance  of  the  farmers' 
institute.  The  bill  was  championed  in  the  house  by  the  Hon.  W.  R.  Estes,  of  Madelia. 
The  bill,  as  finally  past,  provided  that  §7.500  per  annum  should  be  devoted  to  farmers' 
institute  work. 

In  1889  the  annual  appropriation  for  institutes  was  increased  to  $10,000;  in  1895  \>> 
$12,500;  later  to  $1,'^,500;  then  to  $16,500;  and  in  1901  it  was  made  $18,000  per  year. 

The  members  of  the  first  board  of  control  were  H.  H.  Sibley,  president  board  of 
regents;  D.  L.  Kiehle,  secretary  board  of  regents;  W.  R.  Merriam,  president  State 
Agricultural  Society;  W.  H.  Denny,  secretary  State  Agricultural  Society;  S.  M. 
Emery,  president  State  Dairy  Association;  Frank  D.  Holmes,  secretary  State  Dairy 
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Association;  E.  H.  Atwood,  president  State  Farmers'  Alliance;  Eric  Olson,  secretary- 
State  Farmers'  Alliance;  Wyman  Elliott,  president  State  Horticultural  Society. 

The  membership  of  the  board  was  subsequently  modified,  so  that  it  now  consists  of 
three  members  chosen  from  the  State  board  of  regents,  and  of  the  presiding  officers  of 
the  State  Agricultural  Society,  of  the  State  Horticultural  Society,  and  of  the  State 
Dairy  Association.  The  regents  on  the  board  are  appointed  by  the  president  of  the 
board  of  regents.  This  board  of  administration  appoints  the  superintendent  and 
assistant  superintendent  of  institutes  from  year  to  year  and  defines  their  duties.  They 
map  out  the  course  and  location  of  the  meetings  that  shall  be  held  during  the  season. 
The  details  of  this  work  are  left  with  the  superintendent. 

In  April,  1887,  Mr.  Gregg  was  chosen  superintendent  and  was  given  entire  charge  of 
the  work.  The  only  restrictions  put  upon  him  were  to  counsel  in  a  general  way  with 
the  board  of  control  then  established,  as  to  when  the  institutes  would  be  held,  to  report 
progress  at  stated  times,  and  to  account  in  the  customary  way  for  the  money  used. 

In  determining  where  institutes  shall  be  held  due  regard  is  had,  first,  to  the  needs  of 
the  locality;  second,  to  convenience  and  economy  in  money  and  time  when  traveling 
from  one  institute  to  another;  third,  to  the  response  on  the  part  of  the  farmers  at  pre- 
vious institutes  that  have  been  held  there;  and,  fourth,  to  the  urgency  of  the  requests 
for  institutes  that  have  been  made  liy  letter  or  otherwise  to  the  proper  parties.  These 
requests  should  be  addrest  to  the  superintendent  or  to  the  chairman  of  the  board  of 
administration. 

The  winter  circuit  of  the  institutes  usually  begins  with  December  and  ends  with 
March.  The  summer  circuit  commonly  begins  in  the  closing  days  of  May  and  termi- 
nates with  July.  As  there  are  more  than  eighty  counties  in  the  State,  it  is  not  possible, 
as  at  present  conducted,  to  hold  an  institute  in  each  county  every  year. 

The  superintendent  maps  out,  for  submission  to  the  board  of  administration,  the 
institute  circuit  for  the  season  and  arranges  the  details  of  the  institute  meetings.  He 
edits  the  Institute  Annual,  signs  all  checks  for  institute  expenses,  and  reports  to  the 
board  of  administration  from  time  to  time  the  condition  and  progress  of  the  institute 
work. 

The  institutes  are  advertised  by  means  of  posters,  handbills,  and  fly  sheets.  Prior 
to  the  issuing  of  these  an  advance  agent  is  sent  out  to  visit  the  various  localities  desiring 
institutes.  If  the  way  is  clear  for  the  locating  of  the  institute  at  a  given  point,  the 
advance  agent  selects  a  suitable  hall  and  secures  the  cooperation  of  the  business  men 
of  the  locality  in  advertising  the  meetings. 

The  institute  teaching  force  is  selected  with  great  care.  Only  those  who  have 
shown  capacity  to  instruct  are  permitted  to  lecture.  Charts,  models,  a  cooking  outfit, 
dairy  apparatus,  portable  blackboard,  etc.,  for  illustrative  purposes  are  provided  by 
the  superintendent. 

The  sessions  of  the  winter  institutes  were  formerly  continued  for  two  days.  This  has 
been  modified  until  now  by  far  the  largest  number  are  one-day  institutes.  The  sum- 
mer meetings  usually  begin  about  May  20  and  extend  thru  June.  These  are  all  one- 
day  meetings  and  are  made  up  of  two  sessions. 

A  feature  of  the  institute  in  Minnesota  is  the  use  of  the  living  animal  on  the  platform 
for  illustrative  purposes  in  lecturing  upon  animal-husbandry  topics.  In  summer  these 
demonstrations  are  frequently  held  in  the  street. 

The  attendance  at  the  Minnesota  meetings  has  always  been  very  large.  As  many  as 
1,200  persons  have  been  present  in  a  single  day.  The  total  ruiuIxt  for  the  year  1904, 
present  at  the  154  institutes  held  was  over  46,000. 

A  great  deal  of  attention  has  been  paid  by  the  institute  board  to  giving  instruction  in 
the  breeding,  feeding,  and  handling  of  dairy  herds,  as  well  as  in  the  manufacture  of 
dairy  products. 

In  1890  a  cooking  school  was  made  an  adjunct  of  the  institut(>  work.  Good  cooking 
is  now  taught  in  the  Minnesota  institutes  as  regularly  as  good  farming.     Charts,  show- 
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ing  the  composition  of  foods,  are  used  by  the  demonstrators  to  show  how  balanced  food 
rations  may  be  constructed. 

At  every  institute  held  in  Minnesota  there  is  at  least  one  address  given  on  the  work 
of  the  college  of  agriculture  of  the  State.  The  college  is  thus  brought  to  the  attention 
of  farming  people  in  a  way  that  interests  and  informs  them  and  enables  them  to  become 
personally  acquainted  with  many  of  the  professors  who  are  engaged  in  giving  instruc- 
tion in  agriculture  in  the  institution.  The  work  of  the  agricultural  experiment  station 
is  likewise  referred  to  and  the  main  features  of  its  operations  explained. 

The  Institute  Annual  is  an  important  educational  feature  of  the  Minnesota  institutes. 
It  is  a  book  of  about  300  pages,  composed  of  addresses  by  the  institute  lecturers  and 
articles  contributed  bj'  experts  upon  various  agricultural  subjects.  The  book  is 
edited  by  the  superintendent  of  institutes  and  copies  are  distributed  at  the  institute 
meetings  of  the  succeeding  season.     The  edition  numbers  30,000. 

MISSISSIPPI. 

The  first  appropriation  for  farmers'  institute  work  in  Mississippi  was  made  in  1900, 
when  the  legislature  appropriated  $1,000  for  the  years  1900  and  1901.  When  this 
appropriation  was  made  the  institute  work  was  well  established.  In  1899,  28  institutes 
were  held,  in  1895,  18  institutes  were  held,  and  in  1897,  15.  Prior  to  this  time  only 
4  to  5  institutes  were  held  each  year,  ])eginning  in  1884. 

Where  an  institute  was  held  without  any  other  attraction — such,  for  example,  as  a 
barbecue  or  picnic — 50  to  100  farmers  were  usually  in  attendance,  but  in  some  cases, 
especially  for  the  first  institute,  as  many  as  400  or  500  people  would  attend.  As  an 
average  result  each  institute  reached  about  75  or  80  farmers,  and  where  some  social 
feature  was  associated  with  the  meeting  the  total  attendance  was  from  200  to  500  and, 
in  a  few  cases,  perhaps  1,000.  The  few  institutes  that  were  held  from  1884  to  1888 
were  usually  accompanied  by  some  social  feature,  such  as  a  barbecue  or  picnic.  They 
were  largely  attended,  and  the  expenses  of  such  speakers  as  went  from  the  college  were 
paid  out  of  college  funds, 

After  the  establishment  of  the  experiment  station  in  1888  station  funds  were  used 
to  defray  the  expenses  incurred  for  holding  institutes  until  the  legislature  made  the 
first  appropriation,  referred  to  above. 

Up  to  1904  the  legislature  has  made  three  appropriations  for  holding  farmers'  insti- 
tutes, covering  a  period  of  six  years.  The  second  appropriation  was  $3,000  and  the 
third  $6,000.  The  latter  appropriation  is  still  available  for  the  work  of  the  next  two 
seasons. 

With  increased  appropriations  more  institutes  have  been  held  each  season,  and  the 
average  attendance  has  increased  to  some  extent.  In  1903,  107  institutes  were  held, 
and  the  estimated  attendance  was  11,326.  Forty  institutes  were  held  in  1901  and  58 
in  1902. 

At  first  the  institutes  were  very  often  continued  for  three  days.  Two-day  institutes, 
however,  were  most  common  until  1898,  since  which  time  one-day  meetings  have  been 
regarded  as  better,  tho  a  number  of  communities  continue  to  express  a  desire  for 
two-day  sessions.  Most  of  the  institutes  have  been  held  during  July  and  August. 
The  work  is  under  the  immediate  direction  of  the  president  of  the  Agricultural  and 
Mechanical  College. 

Institute  work  in  Mississippi  has  accomplished  great  good.  It  is  causing  the  farmer 
to  think,  observe,  and,  to  some  extent,  to  read.  It  has  brought  the  college,  the  station, 
and  the  farmers  closer  together,  so  that  they  know  each  other  better.  As  the  attend- 
ance at  the  institutes  has  increased  so  the  number  of  students  at  the  college  has  multi- 
plied, and  the  bulletin  mailing  list  has  grown  larger. 
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MISSOURI. 

The  farmers'  institute  as  an  organized  educational  institution,  as  well  as  all  other 
organized  agencies  for  the  advancement  of  agricultural  development  and  education 
in  Missouri,  are  so  closely  identified  with  and  have  been  so  largely  promoted  and 
developed  by  the  State  board  of  agriculture  that  in  recording  the  history  of  farmers' 
institutes  in  this  State  it  is  necessary  to  consider  the  board  of  agriculture  and  the  insti- 
tute organization  together. 

The  Ih-st  State  agricultural  society  receiving  patronage  from  the  State  was  incorpo- 
rated ])y  the  legislature  by  an  act  approved  February  24,  1853. a  In  the  same  year  an 
agricultural  fair  was  held  by  this  society  at  Boonville,  and  the  most  prominent  feature 
of  this  fair  was  a  public  address  by  Hon.  Uriah  Wright,  of  St.  Louis,  in  which  he  made 
a  master  argument  in  favor  of  agricultural  education.  Mr.  Wright's  address  shows  that 
the  importance  of  special  education  for  the  farmer  was  at  least  thought  of  in  Missouri 
more  than  forty  years  ago  and  at  a  time  when  much  of  the  State  was  yet  a  vast 
wilderness. 

During  the  winter  of  1864-65  the  legislature  incorporated  the  Missouri  State  Board  of 
Agriculture.  The  board  was  organized  under  this  act  at  its  first  meeting  held  March 
13,  1865.  The  work  of  the  board  for  the  first  few  years  of  its  existence  consisted  mainly 
in  exploiting  the  resources  of  the  State  and  in  gathering  useful  information  on  crops, 
improved  breeds  of  live  stock,  new  inventions  of  farm  machinery,  etc.  This  infor- 
mation was  published  in  the  annual  report  and  distributed  among  the  farmers  of  the 
State  and  no  doubt  had  a  considerable  influence  in  opening  up  the  way  for  the  future 
work  of  the  board. 

The  annual  meetings  of  the  board  held  for  the  purpose  of  transacting  routine  busi- 
ness soon  developed  into  what  was  practically  a  State  institute  meeting.  At  these 
meetings  the  most  intelligent  and  successful  farmers  and  prominent  scientists  would 
meet  with  the  board,  and  papers  were  read  and  addresses  delivered  on  current  farm 
topics  in  as  able  a  manner,  considering  the  state  of  progress  of  science  at  that  time,  as 
are  the  subjects  now  handled  at  one  of  our  present-day  State  institute  meetings. 

The  first  effort  of  the  board  of  agriculture  toward  the  establishment  of  farmers'  insti- 
tute meetings  was  made  at  the  annual  meeting  held  in  St.  Louis,  September  9,  1869. b 
A  resolution  drawn  by  Norman  J.  Colman  was  unanimously  adopted  at  that  meeting 
pledging  the  support  of  the  members  of  the  board  to  the  organization  of  institute  work 
and  promising  their  assistance  and  attendance  as  far  as  practicable  whenever  possible. 
No  meetings  were  held,  however,  under  this  resolution,  for  lack  of  availal^le  funds. 

The  second  and  successful  move  toward  the  estal:)lishment  of  organized  institute 
work  was  made  at  the  annual  meeting  of  the  board  of  agriculture,  held  November  1, 
1882,  c  by  Prof.  J.  W.  Sanborn,  who  at  the  time  was  filling  the  position  of  secretary  of 
the  board  of  agriculture  as  well  as  that  of  dean  of  the  agricultural  college.  Upon  the 
suggestion  of  Professor  Sanborn  a  committee  was  appointed  to  report  on  the  organiza- 
tion of  farmers'  institutes.  The  committee  after  deliberation  reported  resolutions, 
which  were  adopted  by  the  board,  setting  forth  the  desirability  of  holding  farmers' 
institute  meetings  during  the  coming  winter  and  requesting  the  secretary  of  the  board 
to  notify  the  farming  communities  thru  the  press  of  the  desire  of  the  board  to  coop- 
erate with  them  in  holding  institutes  and  that  the  board  would  defray  the  expenses, 
except  that  the  counties  must  furnish  hall  for  the  meeting  and  heat  and  light  it  free  of 
expense  to  the  board.  The  secretary  was  also  requested  to  arrange  with  not  less  than 
three  nor  more  than  five  members  of  the  board  for  the  delivering  of  addresses  upon 
some  farm  topic. 


a  First  Ann.  Rpt.  Bd.  Agr.,  1865.  ''Ann.  Rpt.  Bd.  Agr.,  1882. 

bAnn.  Rpt.  Bd.  Agr.,  1869. 
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This  Avius  undoubtedly  tho  boginnins^  of  a  now  ora  for  tho  board,  for  from  this  time  on 
we  find  that  its  work  was  extendod  and  it  came  into  favor  witli  tlic  farmers  of  the  State. 
Under  the  authority  of  the  above  regulations  the  first  regularly  organized  farmers' 
institute  meeting  was  held  at  Independence,  Mo.,  on  December  18  and  19,  1882.  The 
subjects  discust  at  this  meeting  were  small  fruits,  stock  feeding,  corn  culture,  the 
double  tree,  butter  production,  farm  experiments  at  the  college  farm,  animal  growth 
and  nutrition,  sorglium  as  a  source  of  sugar,  and  pork  pointers. 

For  the  season  of  1883-84  two  meetings  were  held,  and  from  that  time  on  the  num- 
ber was  yearly  increased  until  during  the  .'«?ason  of  1888-89  fourteen  meetings  were  held. 
These  meetings  were  conducted  by  the  secretary  of  the  board  of  agriculture,  assisted 
by  members  of  the  board  and  successful  farmers  who  could  be  induced  to  take  part  in 
the  work,  and  also  members  of  the  faculty  of  the  agricultural  college.  No  salaries  were 
paid  the  lecturers,  but  only  traveling  and  hotel  expenses,  which  expense  was  paid 
out  of  the  very  small  contingent  fund  of  the  board  of  agriculture.  Up  to  this  date  the 
largest  amount  of  funds  used  in  one  year  in  institute  work  was  about  $500  expended 
on  the  meetings  for  the  season  of  1888-89.  The  first  appropriation  made  by  the 
legislature  explicitly  for  use  in  institute  work  was  during  the  session  of  1891,  and  dur- 
ing the  same  session  the  duties  of  the  board  of  agriculture  were  greatly  enlarged  and 
more  liberal  appropriations  given  than  had  hitherto  been  made  for  the  support  of  the 
board.  The  total  appropriations,  however,  were  yet  very  modest  considering  the 
extent  of  territory  and  the  scope  of  the  work.  The  biennial  appropriations  made  for 
institute  work  from  the  first  appropriation  in  1891  until  the  present  time  are  as  follows: 
1891-92,  .$10,000;  1893-94,  .$8,000;  1895-96,  $6,000;  1897-98,16,000;  1899-1900,  .$4,000; 
1901-2,  $8,000;  1903-4,  $10,000.     Total  for  fourteen  years,  $52,000. 

Out  of  the  above  appropriations  all  expenses  for  advertising,  printing,  postage,  per 
diem,  and  expenses  of  lecturers  have  been  paid. 

That  the  work  is  making  a  reasonably  good  progress  is  shown  l>y  the  following  state- 
ments for  the  sea.son  of  1903-4.  There  were  147  meetings  held  with  a  total  attendance 
of  30,220.  Twenty-eight  lecturers  were  on  the  institute  staff,  13  of  whom  were  fur- 
nished by  the  State  agricultural  college  and  whose  expenses  only  were  paid,  while  15 
others  were  employed  at  a  stijiulated  per  diem  and  expenses. 

Thru  all  these  years  the  progress  has  been  slow  but  permanent.  A  great  many 
obstacles  have  been  in  the  way.  The  greatest  hindrance  perhaps  has  been  (1)  a  lack 
of  information  among  some  of  the  farmers  as  to  the  real  object  of  the  institute  work,  and 
(2)  their  prejudices  against  "book  farming"  caused,  no  doubt,  by  impracticable 
methods  advocated  by  some  so-called  agricultural  writers  and  teachers.  These  hin- 
drances, however,  are  no  longer  in  our  way,  for  thru  the  practical  work  that  is  being 
done  by  the  institute  lecturer  hundreds  of  farmers  have  been  benefited  and  are  now 
earnest  in  their  efforts  to  promote  the  work.  The  only  difficulties  we  find  in  our  way 
now  are  first  to  secure  sufficient  funds  and  second  to  find  plenty  of  competent  help. 

MONTANA. 

Farmers'  institute  meetings  in  Montana  started  practically  with  the  organization  of 
the  agricultural  college  and  experiment  station,  the  first  institute  meetings  being  held 
during  the  year  1893,  the  year  the  college  was  organized.  Meetings  were  held  this 
year  in  some  49  places,  scattered  in  most  of  the  counties  of  the  State.  The  experiment 
station  staff,  of  which  at  that  time  Prof.  S.  M.  Emery  was  director,  were  the  principal 
speakers  at  the  meetings. 

These  meetings  were  conducted  with  the  understanding  that  the  various  districts 
visited  raise  funds  sufficient  to  pay  the  expenses  of  the  institute  workers.  The  lec- 
turers, being  mainly  members  of  the  college  and  experiment  station  staffs,  served  with- 
out extra  compensation.  The  large  interest  taken  in  these  meetings  under  the  cir- 
cumstances is  worthy  of  note  and  shows  that  the  Montana  farmers  and  business  men 
were  alive  to  the  importance  of  the  work. 
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From  the  first  year  the  railroads  of  the  State  gave  free  transportation  to  the  institute 
■workers.  After  that  this  favor  was  withdrawn,  and  this  large  addition  to  the  expense 
cut  down  the  number  of  meetings  at  the  smaller  settlements  for  succeeding  years.  A 
few  meetings  were  held,  however,  in  various  parts  of  the  State  nearly  every  year  up 
to  the  enactment  of  the  present  farmers'  institute  law,  which  was  past  during  the 
winter  of  1901.     The  law  is  as  follows: 

Section  1.  The  board  of  administration  of  farmers'  institutes  as  provided  for  in  this 
act  shall  consist  as  follows:  The  governor  of  the  State  and  the  director  of  the  Montana 
Experiment  Station,  both  of  whom  shall  be  ex  officio  members,  and  the  president 
of  the  following  named  organizations,  the  Montana  Wool  Growers'  Association,  the 
Montana  Live  Stock  Association,  the  Montana  Horticultural  Society,  the  Montana 
Agricultural  Association,  and  the  Montana  Dairymen's  Association,  when  these  last 
two  shall  have  been  duly  organized.  Members  of  such  l)oard  of  administration  shall 
be  designated  the  "directors  of  the  Montana  farmers'  institutes,"  and  shall  be  author- 
ized to  hold  such  institutes  for  the  instruction  of  the  citizens  of  this  State  in  the 
various  branches  of  agriculture,  and  shall  prescribe  such  rules  and  regulations  as  they 
may  deem  best  for  organizing  and  conducting  the  same.  Such  institutes  shall  be  held 
at  least  once  in  each  county  in  each  year  and  at  such  times  and  places  as  the  directors 
may  designate.  The  directors  may  employ  an  agent  or  agents  to  perform  such  work 
in  organizing  and  conducting  said  institutes  as  they  may  deem  best.  The  course  of 
instruction  at  such  institutes  shall  b*e  so  arranged  as  to  present  to  those  in  attendance 
the  results  of  the  recent  investigations  in  theoretical  and  practical  agriculture. 

Sec.  2.  For  the  purpose  mentioned  in  this  act  the  directors  may  use  such  sum  of 
money  as  they  may  deem  proper,  not  exceeding  the  sum  of  $2,000  in  any  one  year, 
and  such  amount  is  hereby  annually  appropriated  for  that  purpose  out  of  the  moneys 
in  the  State  treasury  not  otherwise  appropriated.  Each  institute  held  under  the 
authority  of  this  act  shall  be  entitled  to  the  sum  of  not  exceeding  $50  from  the  amount 
appropriated  under  this  act. 

The  institutes  are  placed  under  the  direction  of  the  agricultural  organizations  of  the 
State,  and  thru  the  directors  of  the  experiment  station  are  kept  in  touch  with  the 
scientific  investigations  of  the  station.  In  the  organization  of  the  board  the  director 
of  the  station  was  made  secretary  of  the  board  and  later  superintendent  of  the  farmers' 
institutes,  with  immediate  charge  of  the  work  over  the  State.  During  the  first  and 
second  year  under  the  law  it  was  found  that  sufficient  funds  had  not  been  provided  to 
meet  the  needs  of  the  work,  and  so  but  a  part  of  the  State  was  covered  during  this 
time.  An  annual  report  of  nearly  300  pages  was  gotten  out,  however,  and  the  interest 
in  the  work  increased,  so  that  the  law  was  amended  during  the  winter  of  1903  and  the 
amount  of  funds  appropriated  increased  to  $4,000  per  year. 

While  the  station  and  college  staff  has  been  the  main  dep,endence  of  the  work,  yet  a 
large  number  of  practical  farmers  have  generously  contributed  freely  of  their  time  in 
visiting  various  parts  of  the  State  to  help  at  these  meetings.  Some  fifteen  or  twenty 
persons  have  signified  their  willingness  to  help.  This  will  make  it  possible  to  extend 
and  broaden  the  scope  of  the  work. 

The  State  has  been  divided  into  districts,  and  the  people  in  the  various  localities 
have  been  encouraged  to  organize  local  farmers'  institutes.  Some  ten  to  twelve  such 
organizations  are  now  in  existence,  and  a  live  interest  is  being  taken  in  the  meetings. 
During  the  past  year  every  county  in  the  State  has  been  visited,  and  a  marked  increase 
in  attendance  and  interest  was  shown  over  the  previous  year.  It  is  believed  that  the 
work  has  now  a  firm  place  in  the  educational  forces  of  the  State  and  in  the  confidence 
of  the  people. 

NEBRASKA. 

The  farmers'  institute  movement  in  Nebraska  began,  so  far  as  records  are  obtainable, 
with  meetings  held  at  Kearney  and  Gibbon,  Buffalo  County,  as  early  as  1877.  These 
meetings  were  attended  by  Profs.  S.  R.  Thompson  and  H.  C.  Culbertson,  from  the 
university,  on  invitation  of  the  local  institute  manager.  Other  institutes  were  held  at 
later  dates  without  regularity,  and  no  record  of  the  officers  in  charge  or  evidence  of  a 
permanent  organization  can  be  found. 
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A  farmers'  institute  was  held  in  Nemaha  County  February  7,  1882.  Mr.  W.  F. 
Wright  was  elected  president  and  Mr.  Benton  Aldrich  secretary.  Mr.  Wright  had 
met  Prof.  S.  R.  Thompson  at  Lincoln  to  talk  over  the  benefits  to  ho  derived  from  such  a 
meeting,  and  the  above-mentioned  date  was  selected.  The  meeting  was  attended  bj' 
S.  R.  Thompson,  professor  of  agriculture,  and  H.  C.  Culbertson,  professor  of  horticul- 
ture. The  Hon.  R.  W.  Furnas,  secretary  of  the  State  board  of  agriculture,  was  present 
at  this  meeting,  together  with  a  large  number  of  men  and  women  who  have  since  been 
prominent  in  Nemaha  and  Johnson  county  institutes.  This  meeting  was  held  20 
miles  from  the  nearest  railroad  station,  and  the  organization  formed  in  1882  is  still 
active. 

In  October,  1882,  a  second  organization  oi  the  same  nature  was  formed  at  Tecumseh, 
Johnson  County,  adjacent  to  Nemaha,  with  J.  W.  Hosic  president  and  W.  R.  Harris 
secretary.  This  organization  performed  exactly  the  same  work  as  that  done  by  the 
farmers'  institute.  It  continued  until  February,  1896,  when  it  was  merged  into  the 
Johnson  County  Horticultural  and  Agricultural  Society  for  one  year,  being  reorganized 
January  27,  1897,  .under  the  name  of  the  Johnson  County  Farmers'  Institute,  which 
organization  still  continues.  This  organization  has  held  annual  or  more  frequent 
meetings  since  1882,  holding  in  1905  a  four-day  institute  with  an  extensive  corn  show,  a 
good-roads  day,  and  with  several  sessions  of  the  institute  in  charge  of  the  women's 
branch  of  the  association. 

On  December  27,  1884,  there  was  a  meeting  of  the  Lancaster  Agricultural  Society, 
and  the  record  of  this  meeting  shows  that  Prof.  C.  E.  Bessey  was  present  and  addrest 
the  society  in  relation  to  holding  a  county  farmers'  institute.  Professor  Bessey  said 
that  heretofore  these  institutes  had  been  held  under  the  auspices  of  the  professors  of 
the  agricultural  college,  but  he  thought  that  it  would  be  better  for  the  county  agricul- 
tural society  to  hold  them  or  assume  the  control  of  them.  The  professors  would  attend 
and  give  lectures  and  do  whatever  they  could  to  make  such  institutes  a  success.  At 
the  close  of  Professor  Bessey's  talk  a  committee  was  appointed  to  consider  this  matter, 
which  named  the  first  Saturday  after  New  Year's  as  the  date  for  holding  the  firsts 
institute.  A  series  of  these  meetings  followed.  They  were  reported  in  the  papers 
under  the  title  of  "  Farmers'  Club  Meetings,"  and  this  organization  finally  divided  into 
the  North  and  South  Lancaster  Farmers'  Clubs,  which  have  continued  their  organiza- 
tions to  date. 

In  1887  Professor  of  Agriculture  H.  H.  Wing  read  a  paper  before  the  Nebraska 
Dairymen's  Association  on  "The  Benefit  of  Farmers'  Institutes."  This  paper  indi- 
cates a  general  interest  thruout  different  sections  of  the  State  in  the  farmefs'  institute 
movement,  which  resulted  in  the  formation  of  a  number  of  institute  organizations. 
This  paper  recites  the  fact  that  at  least  four  such  institutes  were  held  in  1887,  entirely 
by  the  efforts  of  farmers  in  their  several  localities. 

Somewhat  later,  perhaps  in  1888,  Dr.  Bessey  says: 

When  I  was  acting  chancellor  of  the  university,  I  took  the  matter  up  with  Governor 
Furnas  and  we  planned  a  series  of  farmers'  institutes  to  be  held  in  different  portions  of 
the  State.  He  volunteered  to  attend  as  many  as  he  could;  Mr.  Bassett  did  the  same. 
Mr.  Stephens  of  Crete,  Mr.  Youngers  of  Geneva,  Mr.  Dinsmore  and  others  volunteered, 
and  we  held  a  good  many  institutes  beginning  with  the  winter  of  1888-89.  The  plan 
was  that  the  locality  should  pay  the  expense  of  those  who  attended.  As  far  as  possible 
we  all  secured  transportation  and  simply  asked  the  people  of  the  locality  to  see  that  we 
did  not  have  to  pay  ho'tel  bills.  Where  the  people  failed  to  cover  our  expenses  we 
bore  them  ourselves.  This  work  went  on  with  increasing  success  for  a  number  of  years, 
up  to  the  time  when  Prof.  F.  W.  Taylor  was  appointed  to  look  after  the  matter.  Prof. 
C.  L.  Ingersoll  was  active  in  this  work  from  1891  to  1894. 

In  1889  a  three-day  farmers'  institute  was  held  at  Brokenbow,  Custer  County,  January 
22,  23,  and  24,  reported  in  the  annual  report  of  the  Nebraska  State  Board  of  Agriculture, 
1888. 
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As  a  result  of  this  agitation,  the  University  of  Nebraska,  in  April.  1896,  appointed 
Prof.  F.  W.  Taylor,  then  professor  of  horticulture,  superintendent  of  farmers'  insti- 
tutes, and  in  conjunction  with  the  several  agricultural  societies  of  the  State  an  organi- 
zation was  perfected  by  which  assistance. was  given  local  organizations  in  the  holding 
of  farmers'  institutes.  Among  the  .societies  which  thus  assisted  tliru  the  efforts  of 
their  officers  were  the  State  Board  of  Agriculture,  the  State  Horticultural  Society,  the 
State  Dairymen's  Association,  the  State  Poultry  Association,  the  Improved  Live  Stock 
Breeders'  Association,  and  the  State  Bee  Keepers'  Association.  "Small  contributions 
from  each  of  these  organizations  constituted  a  fund  for  incidental  expenses.  Each 
association  furnished  speakers,  who  attended  institutes  upon  request  without  any  com- 
pensation and  sometimes  paying  their  incidental  expenses  en  route.  The  railroads  in 
the  State  provided  free  transportation  for  speakers  who  were  recjuired  to  travel  to  fill 
institute  appointments." 

The  first  legislative  appropriation  was  made  in  1897,  $3,000  for  the  biennium  being 
appropriated  l^y  the  State  legislature  to  pay  the  expenses  of  farmers'  institute  work, 
which  fund  was  placed  in  charge  of  the  University  of  Nebraska.  In  1901  this  fund  wa.< 
increased  to  $8,000  for  the  biennium,  and  in  1903  it  was  further  increased  to  $12,000 
for  the  biennium,  which  rate  still  continues. 

For  the  season  of  1899-1900  51  institutes  were  held  in  33  counties,  reaching  from 
25,000  to  30,000  farmers,  at  an  expenditure  of  $1,593,  practically  all  transportation  for 
institute  speakers  being  fvu-nished  by  the  several  railroads  along  which  institutes  were 
held.  Thirty-eight  different  speakers  were  sent  out  by  the  central  office,  all  speakers 
from  the  university  staff  Ijeing  without  expense  to  the  institute  fund. 

The  season  of  1900-1901  opened  at  Somerset,  August  20,  1900,  and  closed  at  Thayer. 
August  8,  1901.  Sixty  institutes  were  held  in  46  counties,  21  of  these  institutes  being 
one-day  meetings  of  two  or  three  sessions,  and  39  institutes  being  two-day  meetings  hold- 
ing five  regular  sessions.  The  regular  institute  force  consisted  of  20  speakers,  of  which  7 
were  regular  members  of  the  experiment  station  staff,  the  balance  being  farmers  and 
institute  speakers  not  connected  with  the  university.  The  cost  of  these  institutes  was 
kept  within  $1,500  appropriated  for  institute  purposes  exclusive  of  the  salary  of  the 
superintendent  and  of  the  members  of  the  station  staff,  who  received  no  compensation 
from  the  farmers'  institute  fund.  The  attendance  for  the  year  was  probably  greater  than 
for  the  previous  year,  since  a  larger  number  of  institutes  were  held,  but  no  exact  record 
was  kept  to  determine  the  number  of  persons  attending  these  meetings. 

The  season  of  1901-2  began  October  1,  1901,  and  closed  March  29,  1902.  Eighty-six 
institutes \vere  held  in  62  counties.  The  appropriation  for  this  biennium  had  been 
increased  to  $4,000  per  year,  and  $3,882.69  was  expended  during  the  first  year  of  the 
biennium.  Twenty-seven  institute  speakers  were  employed,  11  of  which  were  con- 
nected with  the  experiment  station. 

The  institute  season  of  1902-3  commenced  at  Dorsey,  December  2.  1902,  and  closed  at 
Amelia  June  19,  1903.  Sixty-seven  institutes  were  held  in  43  different  counties  at  a 
cost  of  $4,000,  only  $500  of  which  was  paid  for  superintendence,  the  speakers  from  the 
experiment  station,  who  this  year  made  up  about  one-third  of  the  working  force,  serving 
without  compensation  other  than  actual  expenses. 

The  farmers'  institute  season  of  1903-4  began  November  23,  1903,  and  closed  March  24, 
1904.  Forty-three  one-day  institutes  and  49  two-day  institutes  were  held,  with  a  total  of 
330  sessions.  The  total  attendance  was  26,000,  figured  according  to  methods  advised  by 
the  Farmers'  Institute  Specialist  of  the  United  States  Department  of  Agriculture.  Insti- 
tutes were  held  in  57  counties. 

The  State  appropriation  had  been  increased  to  $6,000  per  year  at  the  beginning  of  the 
season  1903.  Ten  men  connected  with  the  experiment  station  did  institute  work. 
Fourteen  other  lecturers  were  employed  by  the  State,  these  giving  their  entire  time  dur- 
ing the  institute  season. 
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The  season  of  1904-5  began  November  18,  1904,  and  closed  March  30,  1905.  One 
hundred  and  fifty  institutes  were  held,  of  which  88  were  one-day  meetings,  56  were  two- 
day  meetings,  and  6  were  more  than  two  days.  Thirty-eight  speakers  were  on  the  regular 
force,  of  which  18  were  connected  with  the  experiment  station  or  the  university,  and  20 
were  employed  from  outside  the  university.  Institutes  were  held  in  68  counties.  Aver- 
age number  of  speakers  at  each  institute,  3.  Eighty-two  days'  time  was  given  by  univer- 
sity men  to  this  work  and  463  days  by  other  institute  speakers.  Four  hundred  and  eighty 
sessions  were  held,  with  an  average  of  140  people  at  each  session.  Sixty-seven  thousand, 
two  hundred  and  forty-one  people  attended  regular  farmers'  institutes.  In  addition  to 
this,  41,486  people  attended  the  various  pure-seed  specials  in  the  State  and  listened  to 
lectures  by  members  of  the  experiment  station  force  upon  seed  corn,  seed  potatoes,  and 
crops  adapted  to  the  western  portion  of  the  State.  Two  thousand  people  were  in  attend- 
ance at  Organized  Agriculture,  January  16-21,  inclusive,  which  was  virtually  a  round-up 
institute  session  altho  held  under  the  auspices  of  the  State  board  of  agriculture  and  asso- 
ciated agricultural  societies  in  connection  with  the  annual  meeting  of  that  board. 
Altho  but  $12,000  had  been  appropriated  for  the  biennium,  the  expenses  of  this  large 
number  of  iustitutes  somewhat  exceeded  the  balance  of  the  appropriation,  the  deficiency 
being  provided  for  by  the  payment  of  a  part  of  the  salary  of  the  superintendent  and 
assistant  superintendent  for  the  last  quarter  by  the  university  from  other  than  institute 
funds. 

During  the  seasons  of  1901-2  and  1902-3  such  notable  farmers'  institute  speakers 
as  Henry  Wallace,  of  Wallaces'  Farmer,  M.  F.  Greeley,  of  South  Dakota,  and  Mrs. 
Bertha  D.  Laws,  of  Minnesota,  took  part  in  the  work.  Joseph  E.  Wing  assisted  in  institute 
work  during  the  seasons  of  1902-3,  1903-4,  and  1904-5.  H.  P.  Miller,  of  Ohio,  assisted  in 
institute  work  during  the  season  of  1902-3;  D.  Ward  King  during  the  seasons  of  1902-3, 
1903-4,  and  1904-5.  Prof.  P.  G.  Holden,  of  Ames,  Iowa,  gave  two  or  three  lectures  on 
the  selection  of  seed  corn  before  the  farmers'  institutes  in  February,  1902,  starting  the 
seed-corn  movement  in  this  State. 

The  Nebraska  system  combines  local  and  central  organizations,  no  institute  Ix'ing  held 
except  on  request,  the  community  bearing  a  part  of  the  expenses,  generally  amounting 
to  hall  rent,  local  advertising,  and  local  entertainment  of  speakers  at  hotels.  For  the 
season  of  1904-5, 65  out  of  150  institute  points  reported  their  local  expense  to  be  $1,129.23, 
or  an  average  of  $17.37  each.  This  is  probably  too  high  for  the  average  local  expense  of 
institute  points,  especially  where  court-houses  or  free  hall  rent  is  secured. 

Institute  dates  are  made  at  least  six  weeks  in  advance,  and  the  institutes  are  arranged 
in  series  covering  at  least  one  week,  the  dates  overlapping  each  other,  so  that  a  speaker 
fills  his  appointment  and  goes  on  to  the  next  point,  not  necessarily  remaining  until  the 
close  of  the  institute. 

The  subjects  of  soil  tillage,  rotation  of  crops,  and  varieties  adapted  to  a  given  locality 
are  made  prominent.  Alfalfa  growing  and  feeding  is  a  leading  subject  in  most  locali- 
ties in  the  State.  The  breeding  and  selection  of  seed  corn  has  been  made  prominent 
for  the  last  two  years.  Many  exhibits  of  corn  are  judged  by  the  corn  specialist  on  the 
institute  force.  A  number  of  corn  contests  have  been  carried  on  under  institute  man- 
agement. At  some  institute  points  the  judging  of  live  stock  is  a  part  of  the  program. 
The  subject  of  feeding  is  one  of  paramount  importance  and  is  nearly  always  discust 
in  the  corn-belt  area.  Regular  speakers  have  been  employed  to  discuss  the  care  and 
management  of  poultry,  the  rearing  of  horses,  the  care  and  management  of  swine,  the 
subject  of  soil  fertility  and  crop  rotations,  and  the  subject  of  home  making.  Lady 
speakers  are  used,  but  practically  no  independent  women's  sessions  are  held,  except 
at  institutes  of  more  than  two  days'  duration. 

Local  organizations  have  a  president,  a  secretary,  and  treasm-er,  and  a  local  com- 
mittee to  look  after  expenses  and  program. 

The  central  office  prints  about  50  posters,  sends  out  special  notices  to  from  50  to  100 
farmers  by  postal  card,  lists  being  furnished  by  the  local  secretaries,  sends  notices  of 
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the  institutes  to  local  papers,  and  endeavors  to  stimulate  local  interest  by  making  sug- 
gestions regarding  methods  of  holding  a  successful  institute. 

No  round-up  institute  is  held,  on  account  of  the  large  and  popular  meetings  held  by 
Organized  Agriculture  at  the  school  of  agriculture  and  the  experiment  station  the 
third  week  in  January  each  year.  All  of  the  societies  for  the  promotion  of  different 
lines  of  agriculture  meet  at  this  time.  January  16-21,  1905,  these  societies  held  31 
different  sessions,  with  a  total  attendance  exceeding  2,000,  and  with  a  program  contain- 
ing many  notable  men  connected  with  the  development  of  agriculture  in  other  States. 
A  report  of  this  meeting  is  to  be  found  in  the  annual  report  of  the  Nebraska  State  Board 
of  Agi'icultm'c. 

The  farmers'  institute  movement  in  the  State  has  always  been  materially  assisted 
by  the  various  railroads,  which  furnish  transportation  for  farmers'  institute  speakers 
upon  request  of  the  central  office.  The  transportation  thus  received  amounts  to  about 
$2,000  per  annum  if  purchased  at  cuiTent  rates. 

In  addition  to  assisting  the  farmers'  institute  movement,  the  railroads  dming  the 
season  of  1905  ran  special  pure-seed  trains  over  several  thousand  miles  of  railroad, 
reaching  41,886  people  along  their  several  lines. 

The  director  of  the  experiment  station  is  superintendent  of  farmers'  institutes,  hav- 
ing in  charge  only  the  general  features  of  the  work.  The  superintendent  of  the  experi- 
ment substation  at  North  Platte,  Nebr.,  Mr.  W.  P.  Snyder,  is  assistant  superintendent 
of  institutes  in  charge  of  all  the  details  of  institute  work.  The  great  increase  in  the 
number  and  interest  in  farmers'  institutes  for  the  season  of  1904-5  is  due  to  his  personal 
efforts  and  energy  in  promoting  this  work.  It  is  apparent  that  the  farmers'  institute 
work  has  become  so  large  in  Nebraska  that  it  can  not  be  properly  carried  on  without 
the  continuous  time  aijd  energy  of  a  superintendent  being  given  to  this  work. 

The  legislature  appropriated  §12,000  for  farmers'  institutes  for  the  biennium,  which 
became  available  April,  1905.  For  the  first  time  this  appropriation  is  drawn  on  the 
general  fund  of  the  State  and  is  not  charged  against  the  university  appropriation,  altho 
it  remains  under  control  of  the  regents. 

The  legislatm-e  also  past  a  bill  which  became  operative  July  1,  1905,  authorizing 
the  board  of  county  commissioners  of  any  county  to  defray  the  local  expenses  con- 
nected with  farmers'  institutes  in  said  county  under  conditions  which  they  might 
prescribe. 

NEVADA. 

The  first  farmers'  institute  in  Nevada  was  held  December  13  and  14,  1901,  at  Elko, 
under  the  direction  of  the  staff  of  the  Nevada  Agi'icultm-al  Experiment  Station. 
Besides  the  members  of  the  staff  of  the  experiment  station  there  were  present  also,  as 
lecturers,  Miss  Kate  Bardenwerper,  of  the  department  of  domestic  science,  and  J.  M. 
Wilson,  of  the  University  of  California.  Dr.  W.  R.  Dennis,  Government  stock  inspector, 
was  also  on  the  program  of  speakers.  The  opening  address  was  given  by  George  S. 
Brown.  C.  B.  Henderson  delivered  an  address  on  agi'icultural  colleges.  Both  of  these 
lectures  were  of  exceptional  value. 

The  importance  of  having  the  first  institute  meeting  a  success  was  appreciated  by  the 
members  of  the  experiment  station.  The  weather  was  quite  cold,  and  there  was  fear 
that  it  would  prove  unfavorable  to  attendance.  Thanks  largely  to  the  efforts  of  Regent 
W.  W.  Booher,  of  the  university,  the  institute  was  fully  as  good  as  could  have  been 
expected.  Among  the  subjects  discust  were:  The  composition  of  feeds;  The  San 
Jos^  scale  and  the  codling  moth;  how  to  prevent  the  spread  of  infectious  cattle  dis- 
eases; the  value  of  domestic  science  in  education;  what  man  has  accomplished  with 
plants  and  animals;  the  alfalfa  cutworm;  irrigation;  beneficial  bacteria;  home  dairy- 
ing; methods  of  stock  inspection;  and  nature  study  in  home  and  school. 

There  were  about  forty  farmers  in  attendance  at  the  various  sessions  of  the  institute. 
The  lectures  upon  domestic  science,  given  by  Miss  Bardenwerper,  were  attended  by 
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about  sixty  ladies  from  Elko  and  vicinity.  The  evening  meetings  were  composed  of 
mixt  audiences,  numbering  about  one  hundred  and  twenty-five  persons.  At  the 
close  of  the  institute  the  members  of  the  station  staff  felt  gratified  at  the  interest  mani- 
fested and  were  confident  that  they  had  begun  a  work  that  would  increase  in  interest 
and  beneficial  effects  thruout  the  years  to  come. 

A  committee,  consisting  of  Z.  T.  Hardesty,  Thomas  Hunter,  George  Russell,  George 
S.  Brown,  and  William  Smiley,  made  up  a  report  of  the  meeting  expressive  of  their 
appreciation  of  what  had  been  undertaken,  congratulating  the  experiment  station 
staff  and  the  teaching  force  of  the  university  upon  the  excellent  work  that  they  had 
accomplished. 

During  the  winter  of  1902-3  institutes  were  held  at  Elko,  Lovelock,  and  Gardner- 
ville.  The  lecture  force  was  composed  of  members  of  the  agricultural  experiment 
station  staff  under  the  leadership  of  the  vice-director. 

Four  institute  sessions  were  held  at  Elko,  and  about  forty  people  were  in  regular 
attendance  during  the  day,  while  the  evening  session  numbered  about  one  hundred. 
The  interest  manifested  was  all  that  could  be  desired,  and  the  lectm-es  were  highly 
appreciated.  At  Lovelock  three  sessions  were  held,  with  an  attendance  of  about 
eighty  persons.  At  Gardnerville  three  sessions  were  also  held,  but  the  interest  mani- 
fested was  not  as  satisfactory  as  at  the  other  two  points.  The  attendance  averaged 
about  sixty  persons. 

Encouraged  by  their  experience  in  holding  farmers'  institutes  during  the  previous 
two  years,  the  experiment  station  staff  planned  to  hold  institute  meetings  during  the 
winter  of  1903-4  in  nine  different  sections  of  the  State.  Somewhat  to  their  disap- 
pointment, only  four  places  made  application  for  meetings— Elko,  Glendale,  Huffakers, 
and  Franktown.  Institutes  were  held  at  all  of  these  points  with  quite  encouraging 
results.  The  topics  discu.st  were  dairying,  irrigation,  injurious  insects,  diseases  of 
animals,  stock  judging,  how  to  grow  hothouse  plants,  and  how  to  cook  and  sew.  Three 
of  the  institutes  were  one-day  and  the  one  held  at  Elko  was  a  two-day  institute.  The 
lectures  were  given  by  the  members  of  the  station  staff,  except  that  Miss  Bardenwerper, 
of  the  agricultural  and  mechanical  college,  gave  a  number  of  lectures  on  domestic 
science.  The  advertising  was  by  means  of  newspapers  and  handbills,  notice  being 
given  of  the  institutes  from  two  to  four  weeks  in  advance. 

The  rich  mines  that  are  being  discovered  in  the  southern  part  of  the  State  are  adding 
thousands  to  its  population  each  year.  This  means  increased  demand  for  agricultural 
products  of  all  kinds.  The  institute  is  endeavoring  to  introduce  general  farming  among 
the  ranchmen  and  thus  provide  for  supplying  the  demand  in  the  home  markets  for 
agricultural  pi-oducts. 

Agriculture  in  Nevada  is,  for  the  most  part,  in  its  elementary  stage.  The  soil  is  still 
productive  and  the  farmers  and  ranchers,  as  a  rule,  have  not  yet  come  to  realize  the  need 
of  giving  special  attention  to  the  scientific  side  of  their  occupation.  The  institute,  it 
is  believed,  will  gradually  develop  increased  interest  in  advanced  agriculture  and 
bring  about  a  better  appreciation  of  the  work  of  the  university  and  of  the  experiment 
station  in  their  efforts  to  advance  the  agricultural  interests  of  the  State. 

NEW   HAMPSHIRE. 

The  public  statutes  of  New  Hampshire  require  the  secretary  of  the  board  of  agricul- 
ture "to  make  arrangements  for  giving  public  notice  of,  and,  if  possible,  personally 
attend,  the  farmers'  meetings  authorized  by  the  board."  Under  this  general  authority 
farmers'  institutes  have  been  organized  and  conducted. 

The  first  organized  agricultural  society  in  the  State  of  which  we  have  an  account 
originated  in  the  county  of  Rockingham  as  early  as  1814.  We  find  a  record  on  the  jour- 
nals of  the  legislature  of  that  year,  when  a  charter  was  granted.  It  probably  had  its  cen- 
tral point  at  the  then  important  town  of  Chester,  or  possibly  at  Exeter.     A  little  later 
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Cheshire  and  Rockingham  counties  formed  societies.  In  1817  a  small  appropriation  of 
$100  each  was  made  by  the  legislature  to  encourage  the  two  societies.  Hillsboro  and 
Strafford  counties  each  organized  and  received  charters  in  1817.  Grafton  and  Coos 
quickly  followed.  In  1819  and  1820  each  county  in  the  State  had  helped  to  form  agri- 
cultural societies,  held  fairs,  and  received  aid  from  the  State.  Up  to  1820  the  appro- 
priation varied  from  $100  to  $300  each,  and  in  all  $3,000  had  been  expended  by  the 
State. 

In  accordance  with  the  recommendation  of  Governor  Bell  in  1820  a  board  of  agricul- 
ture was  created  by  the  State,  consisting  of  a  president  and  a  delegate  from  each  society. 
In  1821  a  board  of  twelve  meml>ers  was  organized  and  William  Badger  was  chosen  presi- 
dent and  Matthew  Harvey  secretary.  Only  one  report  was  ever  written  and  that 
largelj-  by  Rev.  Humphrey  Moore,  of  Milford,  in  1822. 

About  1850  the  New  Hampshire  State  Agricultural  Society  was  formed,  its  purpose 
being  to  improve  the  agriculture  of  the  State,  and  for  ten  years  it  published  reports  at 
the  expense  of  the  State  and  held  agricultural  fairs  that  were  well  attended.  Such 
men  as  Daniel  Webster,  Hon.  Edward  Everett,  and  Marshall  P.  Wilder  were  orators  on 
those  occasions. 

It  was  not  until  August  23,  1870,  that  both  branches  of  the  legislature  by  unanimous 
vote  created  the  State  board  of  agriculture,  composed,  as  it  is  to-day,  of  one  member  from 
each  of  the  ten  counties.  The  governor  and  council  appointed  the  following  members: 
Merrimac  County,  Moses  Humphrey,  of  Concord;  Belknap  County,  Thomas  J.  Whip- 
ple, of  Laconia;  Hillsboro  County,  James  O.  Adams,  of  Manchester;  Cheshire  County, 
Sampson  W.  Buffum,  of  Winchester;  Carroll  County,  W.  H.  H.  Mason,  of  Moultonboro; 
Grafton  County,  Luther  B.  Hoskins,  of  Lyman;  Strafford  County,  Charles  Jones,  of 
Milton;  Rockingham  County,  Joseph  F.  Lawrence,  of  Epping;  Coos  County,  Nathan 
R.  Perkins,  of  Jefferson;  Sullivan  County,  Edward  H.  Brown,  of  Croydon.  The  first 
meeting  was  held  Tuesday,  August  23,  1870,  and  Hon.  Moses  Humphrey  was  chosen 
chairman  and  James  0.  Adams  secretary. 

The  first  public  meeting  or  farmers'  institute  held  by  the  State  board  was  at  Concord, 
November  29  and  30,  1870.  A  number  of  other  meetings  followed  at  various  points  in 
the  State  during  the  winter,  and  for  several  years  such  gatherings  held  by  the  State 
board  of  agriculture  were  called  "public  meetings,"  but  they  did  not  differ  materially 
from  the  meetings  which  are  now  generally  known  as  farmers'  institutes.  In  announc- 
ing these  meetings,  the  term  "institutes"  was  not  used  in  New  Hampshire  until  1887. 
Since  that  date  institutes  have  been  held  each  year  in  the  different  counties  and 
reports  of  their  proceedings  published  annually. 

During  1904  18  institutes  were  held,  composed  of  38  sessions;  3,400  people  were  in 
attendance,  and  16  lecturers  were  upon  the  State  corps  of  instructors,  four  of  whom 
were  from  the  faculty  of  the  agricultural  college  and  from  the  staff  of  the  agricultural 
experiment  station.  The  total  expense  was  $1,588,  all  of  which  was  appropriated  by 
the  State  board  of  agriculture  from  the  general  funds  received  from  the  State  for  inst '- 
tute  purposes.  Local  arrangements  for  holding  institutes  are  made  by  the  secretary  of 
the  board  with  Grange  organizations,  farmers'  clubs,  and  agricultural  and  horticultural 
societies.  The  reports  of  the  proceedings  are  annually  published.  During  1904,  2.000 
copies  of  these  reports  were  distributed. 

NEW   JERSEY. 

The  New  Jersey  State  Board  of  Agriculture  was  organized  and  established  by  a  law 
enacted  in  1872.  This  law,  with  its  later  amendments,  made  provision  for  auxiliary 
organizations,  such  as  county  boards  of  agriculture,  granges,  and  local  farmers'  clubs. 

The  last-named  organizations  have  been  in  the  habit  of  holding  a  number  of  meetings 
each  year  for  the  discussion  of  matters  relating  to  the  improvement  of  farm  stock,  culti- 
vation of  the  soil,  application  of  manure,  commercial  fertilizers  (their  composition 
and  use),  fruit  production,  etc. 
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Thus  these  meetings  assumed,  to  a  limited  degree,  something  of  the  institute  charac- 
ter. The  original  law  provided  for  lectures  before  the  State  board  at  its  annual  or  other 
meetings,  but  it  did  not  empower  the  executive  committee  to  provide  for  lectures  in 
the  counties  under  the  auspices  of  the  State  board  of  agriculture. 

In  1S90  Secretary  Dye  secured  an  amendment  to  the  old  law,  which  was  approved 
March  31  of  that  year,  empowering  the  executive  committee  to  employ  lecturers  in  the 
counties  of  the  State.  Under  that  enactment  and  from  that  date  to  the  present  a  series 
of  farmers'  institutes  for  each  year  has  been  arranged  and  conducted  thruout  the  State, 
beginning,  usually,  in  the  month  of  November  and  closing  in  February.  These 
annual  series  include  the  yearly  meeting  of  the  State  board,  which  occurs  about  the 
middle  of  January  and  covers  a  period  of  three  days  with  two  evening  sessions. 

While  lectures  on  agricultural  topics  had  been  given  in  a  number  of  the  counties  at 
the  county  boards  of  agriculture  and  farmers'  club  meetings  as  early  as  1875,  the  organ- 
ized lecture  work  under  the  name  of  farmers'  institutes  and  \inder  State  supervision 
was  not  inaugurated  until  1890.  as  stated  above. 

The  development  of  this  work  has  been  gradual,  but  prejudices  in  some  localities 
against  this  sort  of  agricultural  instruction  had  to  be  met  and  overcome.  The  true 
purpose  and  meaning  of  the  institute  must  be  clearly  set  forth  and  understood  and 
its  possible  value  to  the  farmer,  his  family,  and  his  business  demonstrated  beyond  a 
reasonable  doubt.  These  results  have  been  largely  attained,  but  further  develop- 
ment is  needful,  not  only  in  New  Jersey  but  elsewhere,  if  the  institute  is  to  meet  the 
new,  ever-recurring  questions  as  they  appear. 

In  New  Jersey  the  scientific  and  practical  are  placed  side  by  side  on  the  institute 
platform.  The  theories  and  teachings  of  the  scientist  that  have  been  applied  in 
practise  are  given  to  the  farmer  with  hi^!  methods  and  results. 

The  farmers'  institutes  in  New  Jersey  consist  of  three,  four,  and  five  sessions,  cover- 
ing one  and  two  days  in  a  given  locality,  as  occasion  seems  to  demand.  It  is  the  aim 
to  hold  at  least  one  institute  in  each  agricultural  county,  but  in  some  counties  three 
and  occasionally  four  have  been  held. 

The  amount  of  money  available  from  the  State  for  this  work  approximates  $2,000 
annually.  This  is  expended  for  printing  and  lectures.  Halls  for  meetings  must  be 
furnished  free  by  the  locality  requesting  an  institute. 

While  the  aim  is  to  secure  from  time  to  time  the  best  workers  from  adjacent 
States,  the  State  agricultural  college  and  experiment  station  force  is  also  freely  drawn 
on.  In  addition  to  these  are  a  number  of  progressive,  thinking  farmers  thruout  the 
State  who  study  their  business  and  can  state  with  clearness  their  experience  on  what- 
ever line  of  farming  they  may  be  following. 

By  such  a  selection  of  speakers  it  is  found  practicable  to  treat  most  subjects  of  im- 
portance with  a  comprehensiveness  not  otherwise  possible. 

There  is  not  much  machinery.  The  advertising  is  by  postal  card  and  press  notice 
first,  later  by  a  program  of  subjects,  directed  to  such  persons  as  are  specially  desired 
to  attend  the  meeting.  Two  weeks  before  the  institute  large  posters  are  put  up  in 
the  neighl:)orhood  by  the  local  committee. 

The  plan  is  to  reach  as  many  farmers  as  possible  with  the  money  at  the  disposal  of 
the  board,  and  to  adapt  the  addresses  and  discussions  to  such  matters  as  are  of  chief 
interest  to  the  farmers  in  localities  visited. 

Altho  New  Jersey  is  not  large  territorially,  her  agricultural  industries  vary  greatly. 
She  requires  a  larger  list  of  subjects  and  addresses  on  more  varied  lines  than  any 
other  area  of  similar  si^e. 

There  is  no  printed  report  of  the  institute  proceedings.  Occasionally  arrange- 
ments are  made  to  have  an  institute  speaker  recast  his  institute  addresses  into  a  single 
lecture  and  deliver  it  at  the  annual  State  meeting.  This  address  is  jDrinted  in  the 
annual  report  of  the  State  board  of  agriculture  and  has  wide  circulation,   » 
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While  the  old  branches  of  agriculture  are  discust,  attention  is  also  given  to  special 
industries  in  the  different  localities.  Some  general  questions  of  great  importance  to 
farmers  have  been  made  leading  topics  in  the  institutes — the  question  of  soils,  their 
origin,  constituents,  requirements,  adaptation  to  different  crops,  etc.;  then,  too,  the 
subject  of  forage  crops  for  the  dairy,  how  to  produce,  their  feeding  value,  when  and 
how  to  harvest,  etc. ;  the  cost  of  dairying  as  now  conducted  with  a  view  to  exposing 
defects  in  breeding,  feeding,  and  general  management,  where  they  may  be  found  to 
exist,  in  hope  of  showing  a  way  to  increase  the  profits. 

The  seed  has  taken  root  and  already  fruit  appears.  The  desire  is  that  the  work  may 
be  progressive,  practical,  and  helpful. 

NEW  MEXICO. 

The  first  institute  was  held  January  2-4,  1896,  at  the  agricultural  college,  Mesilla 
Park,  under  the  auspices  of  the  agricultural  experiment  station  staff,  with  Director 
S.  P.  McCrea  as  chairman.  Morning  and  afternoon  sessions  were  fully  occupied  with 
papers  and  discussions  by  the  station  staff  and  other  local  speakers.  Four  of  the 
papers  presented  were  by  ladies.  There  was  an  average  attendance  of  twenty-five  at 
each  session. 

A  second  and  similar  institute  was  held  at  the  college  January  4-6,  1897.  Director 
C.  T.  Jordan  presided.     The  average  attendance  at  each  session  was  about  thirty. 

No  more  institutes  were  held  until  the  spring  of  1903,  after  the  election  of  Luther 
Foster  as  director  of  the  station. 

During  January,  February,  and  March,  1903,  three  one-day  institutes  of  two  sessions 
each  were  held  at  Las  Cruces,  under  the  auspices  of  a  local  committee.  The  first  was 
devoted  to  alfalfa  and  irrigation  by  pumping;  the  second  to  fruit  growing,  small 
farming,  and  truck  gardening;  and  the  third  to  live  stock.  Director  Foster  pre- 
sided at  each  of  these  and  the  papers  were  presented  and  discust  by  members  of  the 
station  staff  and  other  local  speakers. 

On  March  3,  1903,  an  institute,  with  afternoon  and  evening  sessions,  was  held  at 
Carlsbad.  Three  members  of  the  experiment  station  staff  were  in  attendance  and 
presented  papers,  the  other  speakers  being  local.  This  institute  was  held  under  the 
auspices  of  a  local  committee. 

On  March  4  and  5  the  same  members  of  the  station  staff  attended  an  institute  of  five 
sessions  at  Roswell.  These  meetings  had  been  arranged  for  by  the  local  horticultural 
society. 

An  institute  was  held  at  Cloudcroft,  on  the  summit  of  the  Sacramento  Mountains, 
on  October  30  and  31,  1903.  The  station  was  represented  by  Director  Foster  and  two 
other  members  of  the  staff,  and  the  El  Paso  (Tex.)  Chamber  of  Commerce  was  also 
represented  by  its  president  and  two  members.  There  were  three  sessions  at  which 
papers  were  presented  and  discust  by  the  members  of  the  station  staff,  representa- 
tives of  the  chamber  of  commerce,  and  local  speakers.  Among  the  topics  discust, 
roads  and  markets  received  especial  attention.     A  local  institute  was  organized. 

Three  one-day  institutes,  of  two  sessions  each,  were  held  at  Las  Cruces  during  January 
and  February,  1904,  under  the  direction  of  the  Mesilla  Valley  Chamber  of  Commerce. 
All  members  of  the  station  staff  participated  and  a  number  of  other  local  speakers. 
At  one  of  these  institutes  the  Spanish  language  only  was  used. 

There  have  been  no  special  appropriations  for  institute  work  and  the  expenses  of 
the  station  men  engaged  in  this  work  have  been  paid  out  of  the  funds  of  the  institu- 
tion. It  is  hoped  that  the  next  legislature  will  make  a  special  appropriation  for 
institute  work,  so  that  it  can  be  extended  and  placed  on  a  permanent  basis. 

NEW   YOKK. 

The  farmers'  institutes  in  New  York  State  as  now  organized  grew  out  of  the  demand 
among  the  old  farmers'  clubs,  more  than  a  dozen  of  which  were  organized  over  one 
hundred  years  ago,  for  speakers  who  were  posted  on  the  science  of  agriculture.     For 
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something  over  fifty  years  such  speakers  had  been  furnished  by  the  State  agricultural 
society,  and  since  the  establishment  of  the  college  of  agriculture  at  Cornell  University 
in  1868  and  th(>  estal>lishment  of  the  State  agricultural  experiment  station  at  Geneva 
a  few  years  later  the  workers  at  these  two  institutions  have  been  heavily  called  upon. 

The  first  move  toward  the  establishment  of  the  present  system  of  institutes  was 
begun  in  1885,  when  Prof.  I.  P.  Roberts,  of  Cornell  University,  and  Mr.  J.  S.  Woodward, 
of  Lockport,  decided  that  it  was  possible  to  hold  a  meeting  of  farmers  from  all  parts  of 
the  State  to  consider  and  discuss  subjects  of  vital  interest  to  them.  After  consultation 
with  President  Adams,  of  Cornell  University,  such  a  meeting  was  called  to  be  held  in 
Morrill  Hall  February  16,  17,  and  18,  1886.  Both  Professor  Roberts  and  Mr.  Woodward 
were  tireless  in  their  efforts  to  advertise  this  meeting  thoroly  and  make  it  a  success, 
and  the  result  far  exceeded  their  most  sanguine  expectations.  Over  100  names 
appeared  on  the  register  of  persons  attending  the  institute,  not  only  from  New  York, 
l:)ut  from  adjoining  States,  and  at  most  of  the  sessions  between  200  and  300  people  were 
present,  so  that  after  the  first  session  the  meeting  had  to  adjourn  to  Library  Hall,  in 
Ithaca.  The  meeting  consisted  of  6  sessions  and  18  addresses,  "some  of  which  were 
longer  than  the  management  expected,"  which  seriously  interfered  with  the  time 
desired  for  discussion,  altho  the  audience  entered  into  the  spirit  of  the  meeting  and,  so  far 
as  time  allowed,  the  subjects  were  discust  very  freely.  At  the  close  of  the  meeting 
all  declared  that  the  first  institute  in  New  York  State  was  a  success,  and  it  was 
decided  that  such  a  meeting  "should  be  held  every  year." 

A  more  important  resolution  adopted,  however,  was  one  asking  the  New  York  State 
Agricultural  Society,  which  was  then  the  center  around  which  all  agricultural  work 
in  the  State  rotated,  "to  undertake  the  work  of  holding  a  limited  number  of  farmers' 
institutes  the  next  winter,  and,  in  case  they  refused,  to  petition  the  legislature  for  a 
State  department  of  agriculture  to  carry  on  this  work." 

Another  important  resolution  past  at  this  meeting  was  in  regard  to  the  establish- 
ment by  law  of  a  State  board  of  agriculture,  similar  to  such  boards  in  other  States, 
and  a  committee  of  ten  was  appointed  to  consider  this  subject.  This  idea,  however, 
was  never  accepted  by  the  State  legislature,  as  New  York's  policy  is  to  concentrate 
responsibility  in  one  central  head  instead  of  in  boards,  the  wisdom  of  which  has 
clearly  been  demonstrated  since  the  establishment  of  the  department  of  agriculture  in 
1893.' 

When  the  question  of  their  undertaking  to  hold  farmers'  institutes  was  first  presented 
to  the  State  agricultural  society,  a  large  number  of  the  most  influential  members 
were  strongly  opposed  to  attempting  the  experiment.  After  a  long  and  strenuous 
session,  however,  thru  the  zealous  efforts  of  a  few  who  saw  the  possibilities  of  the 
institute  movement,  the  majority  decided  to  make  the  trial,  and  at  a  meeting  of  the 
executive  board  held  in  Utica  in  September,  1886,  it  was  decided  to  hold  at  least 
three  institutes  that  winter,  and  $1,050  was  appropriated  from  the  funds  of  the  society 
for  this  purpose.  A  committee  consisting  of  James  McCann,  president  of  the  society; 
T.  S.  Harison,  secretary;  Maj.  Henry  E.  Alvord,  and  J.  S.  Woodward  was  appointed 
to  look  after  this  work. 

At  the  annual  meeting  of  the  society  in  1887,  largely  because  of  the  strong  advocacy 
of  the  institute  work  and  his  untiring  efforts  to  make  these  meetings  a  success,  J.  S. 
Woodward  was  elected  secretary,  and  from  that  time  until  1890  was  practically  director 
of  farmers'  institutes  in  New  York  State,  acting  under  the  direction  of  an  institute 
committee.  To  him  more  than  to  any  other  one  man  is  due  the  great  success  of  these 
early  institute  meetings. 

After  careful  planning  the  institute  committee  found  that  they  could  hold  five 
institutes  during  the  winter  of  1887  with  the  money  at  -their  disposal.  All  these 
meetings  were  very  largely  attended  and  great  interest  was  shown  in  the  addresses 
and  discussions.  At  the  first  one,  at  Lockport,  farmers  from  the  entire  western  por- 
tion of  the  State  were  present,  while  the  other  meetings  drew  from  as  large  a  territory. 
11797— No.  174—06 5 
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At  this  time  the  a'd  of  Josiah  K.  Brown,  the  first  dairy  commissioner  in  New  York 
State,  was  of  untold  value.  Thru  the  organization  of  the  dairy  department  local 
interest  was  awakened  and  a  close  connection  between  this  department  and  the 
institutes  gave  them  a  standing  with  the  State  administrators,  which  was  especially 
valuable  when  the  question  of  direct  ajjpropriations  came  up.  Among  others  who 
should  be  mentioned  as  lending  their  encouragement  at  this  time  are  James  McCann, 
of  Elmira;  Hezekiah  Bowen,  of  Medina;  F.  D.  Curtis,  of  Charlton,  who  perhaps  did  as 
much  as  any  other  man  to  popularize  the  meetings  with  the  masses;  Prof.  I.  P.  Roberts, 
of  Cornell  University;  Dr.  E.  Lewis  Sturtevant,  who  was  then  head  of  the  State  experi- 
ment station  at  Geneva;  Maj.  Henry  E.  Alvord,  who  was  at  that  time  located  at  Hough- 
ton farm,  in  Orange  County;  John  J.  Thomas,  of  Union  Springs;  W.  Judson  Smith  and 
E.  A.  Powell,  of  Syracuse,  beside  many  others  who  were  connected  with  the  State 
experiment  station  and  the  college  of  agriculture,  as  well  as  agricultural  workers 
from  adjoining  States.  The  influence  and  ability  of  these  men  had  much  to  do  in 
laying  the  foundation  of  the  present  success. 

The  great  demand  for  meetings  in  all  parts  of  the  State  and  the  great  success  of  this 
first  series  led  the  agricultural  society  to  petition  the  legislature  for  an  appropriation 
to  carry  on  this  work.  The  legislature  saw  the  reasonableness  of  the  request,  and  in 
March,  1887,  past  the  Wemple  bill,  appropriating  "  S6,000  to  be  used  by  the  New  York 
State  Agricultural  Society  in  holding  farmers'  institutes  in  various  parts  of  the  State." 
This  was  the  first  State  appropriation  for  farmers'  institutes  in  New  York,  and  it 
enabled  the  society  to  hold  20  institutes  during  the  winter  of  1887-88  and  about  40 
the  following  year. 

As  the  institutes  became  better  known  and  more  widely  distributed  over  the  State 
more  farmers  realized  the  benefit  to  be  derived  from  them,  and  it  was  soon  found  that 
the  $6,000  appropriated  was  wholly  inadequate  to  carry  on  the  work,  and  the  legis- 
lature of  1890  increased  the  appropriation  to  $10,000.  In  1892  it  was  again  increased 
to  $15,000  and  in  1898  to  $20,000.  Altho  the  demands  upon  the  director  have  increased 
continually  and  a  larger  number  of  applications  are  received  each  year,  no  request  for 
an  increased  appropriation  has  been  asked  for,  altho  the  number  of  meetings  could  be 
doubled  and  held  successfully. 

In  January,  1891,  Mr.  Woodward's  health  broke  under  the  strain  and  he  was  obliged 
to  give  up  the  institute  work.  The  agricultural  society  selected  George  T.  Powell  to 
have  charge  of  the  meetings  in  his  place.  Mr.  Powell  carried  on  the  work  most  sat- 
isfactorily until  the  organization  of  the  State  department  of  agriculture  in  1893. 
During  his  term  as  director  about  100  institutes  were  held  each  year.  He  introduced 
many  attractive  features,  among  them  being  special  horse-breeders'  meetings,  which 
were  largely  attended.  The  subject  of  introducing  the  study  of  natural  sciences  as 
applied  to  agriculture  m  our  public  schools  had  a  prominent  place  on  the  programs 
and  was  widely  discust.  In  many  places  it  was  not  received  graciously,  and  the 
change  in  the  attitude  of  people  toward  this  line  of  work  is  very  marked. 

In  April,  1893,  Governor  Flower  signed  what  is  known  as  "the  agricultiu-al  law,'' 
which  created  a  State  department  of  agriculture,  with  a  commissioner  of  agriculture 
appointed  by  the  governor  at  its  head,  this  taking -the  place  of  the  State  dairy  depart- 
ment and  to  a  very  great  extent  bringing  all  of  the  agricultural  work  of  the  State  under 
the  management  of  one  man.  Under  the  provisions  of  this  law  the  institutes,  which 
had  heretofore  been  in  charge  of  the  State  agricultural  society,  were  taken  from  it  and 
placed  in  the  department  of  agriculture,  the  law  providing  that  the  "  commissioner  of 
agriculture  may  appoint  a  director  of  farmers'  institutes."  There  was  also  an  item  in 
the  appropriation  bill  providing  "that  the  funds  should  be  paid  out  on  the  audit  of  the 
commissioner  of  agricultm^e."  While  the  wisdom  of  making  this  change  was  ques- 
tioned at  the  time,  results  have  shown  that  the  State's  action  was  wise. 

Under  the  provisions  of  this  law,  in  February,  1893,  Fred.  C.  Schraub,  then  commis- 
sioner of  agriculture,  appointed  George  A.  Smith,  who  was  one  of  the  State  cheese 
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inspectors  and  who  had  been  a  very  acceptable  lecturer  at  the  institutes  upon  dairy 
subjects,  as  director  of  institutes,  and  he  filled  the  office  for  three  years.  During  Mr. 
Smith's  term  of  office  the  number  of  meetings  was  largely  increased  thru  holding  what 
are  known  as  "lap-over"  meetings,  the  force  being  divided  between  two  institutes 
held  in  towns  easy  of  access.  While  this  system  allows  the  holding  of  many  more 
meetings,  it  is  not  as  successful  as  it  appears  on  its  face,  from  the  fact  that  the  speakers 
do  not  get  in  close  enough  touch  with  the  audiences  and  are  overworked  to  such  an 
extent  that  they  are  unable  to  do  their  best. 

In  1896  C.  A.  Wieting  appointed  F.  E.  Dawley,  the  present  director.  Mr.  Dawley 
had  been  connected  with  the  institute  work  since  1889,  and  was  thoroly  familiar 
with  the  agriculture  of  the  various  sections  of  the  State.  He  had  made  a  close  study 
of  the  soils  and  crops  in  the  different  counties,  and  with  his  large  acquaintance  was 
able  to  place  speakers  and  subjects  very  acceptably.  He  inaugurated  a  system  of 
advertising,  furnishing  not  only  printed  programs,  but  attractive  colored  posters,  and 
sent  out  bulletins  calling  attention  to  the  institute  work  and  to  the  subjects  under  dis- 
cussion. He  took  particular  pains  to  interest  the  women  who  were  in  attendance  and 
organized  a  corps  of  women  speakers.  The  various  farmers'  organizations  of  the  State 
were  interested  as  they  never  had  been  before,  and  the  officers  of  the  various  organiza- 
tions were  brought  together  and  made  acquainted.  Many  petty  strifes  were  adjusted, 
as  these  men  came  to  realize  that  they  were  all  interested  in  the  betterment  of  the 
State's  agriculture,  and  a  very  close  union  of  the  State's  agricultm-al  interests  has 
resulted.  The  institutes  have  greatly  benefited  from  all  this  and  the  attendance  and 
interest  increased. 

Thru  lectures  on  our  common  school  system  a  renewed  interest  has  been  awakened 
in  our  rural  schools,  and  the  assistance  of  the  State  department  of  public  instruction 
has  been  asked  and  granted  to  such  an  extent  that  at  nearly  every  institute  held  during 
the  winter  of  1903-4  a  representative  of  this  department  has  been  present  and  addrest 
the  meeting  on  school  subjects.  In  many  instances  the  school  children  have  been 
invited  in  and  the  speakers  have  attempted  to  make  their  remarks  interesting  to  them, 
touching  upon  bird,  animal,  and  vegetable  life  in  such  terms  as  are  readily  under- 
stood. 

Some  ten  years  ago  an  effort  was  made  to  interest  the  farmers  in  good  roads,  but  the 
speakers  selected  were  not  acceptable  and  the  movement  probably  received  a  setback 
from  their  radical  recommendations.  Under  Mr.  Dawley's  directorship  this  subject 
has  again  been  taken  up  and  at  nearly  every  meeting  is  advocated  and  discust.  The 
speakers  are  made  thoroly  familiar  with  road  laws  and  the  results  in  sections  where 
they  have  been  in  operation  and  the  antagonism  to  the  good-road  movement  is  reduced 
to  a  minimum.  The  State  engineer's  office  has  furnished  a  speaker  at  many  of  the 
meetings,  who  has  proved  very  acceptable. 

The  use  of  the  stereopticon  has  been  developed  to  a  very  great  extent  for  the  evening 
lectures  and  has  been  a  most  successful  educational  feature. 

Nowhere  has  the  poultry  interest  been  so  thoroly  advocated  as  in  New  York,  a 
speaker  on  this  subject  having  been  in  attendance  at  practically  every  meeting  held 
since  1894,  and  the  great  advance  in  this  industry  in  the  State  shows  the  result. 

The  present  director  has  taken  advantage  of  the  strength  of  all  the  agricultural  organi- 
zations in  the  State  to  increase  the  attendance  at  the  institutes,  greatly  to  the  benefit 
of  both  the  organizations  and  the  meetings.  For  some  reason  or  other  many  of  these 
organizations  were  at  low  ebb  in  1896.  The  annual  meeting  of  the  State  Dairymen's 
Association  of  the  winter  before  was  so  poorly  attended  that  it  was  held  in  the  parlor 
of  a  hotel.  The  next  winter  the  director  furnished  speakers,  which  gave  one  of  the  best 
dairy  programs  rendered  at  any  institute  held  in  the  East,  and  the  attendance  was 
about  300.  Every  effort  has  been  made  to  make  this  program  attractive  up  to  the 
present  time,  until  last  winter  over  1,400  people  were  present  at  the  meeting.  The 
various  horticultural,  poultry,  and  bee-keepers'  societies  have  been  assisted  in  the 
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same  way  with  marked  success.  Special  poultry  institutes  are  held  in  sections  where 
the  interest  warrants  it,  four  having  been  held  the  past  winter,  while  seven  special 
bee-keepers'  institutes  were  held  in  counties  where  this  industry  is  carried  on.  In 
certain  sections  of  the  State  the  institutes  deal  almost  entirely  with  dairy  subjects,  in 
another  section  with  horticultural  subjects,  while  in  another  they  will  treat  of  market 
gardening  and  the  growing  of  vegetables. 

The  demand  by  the  farmers  for  experts  and  specialists  along  these  different  lines  is 
increasing  each  year,  and  it  is  probable  that  many  more  special  meetings  will  be  held 
the  coming  winter  than  were  held  last  year.  The  present  director,  F.  E.  Dawley, 
aims  to  secure  the  best  men  available  for  institute  lecturers,  and  does  not  hesitate  to 
drop  a  man  immediately  if  he  proves  incompetent,  irrespective  of  the  influence 
behind  him.  The  director  is  thoroly  posted  as  to  the  needs  of  each  community,  and 
sends  as  conductors  of  the  institutes  men  who  are  also  familiar  with  the  local  conditions 
and  have  sound  scientific  knowledge  and  can  impart  that  knowledge  in  a  pleasing 
manner.  The  different  local  requirements  have  been  almost  universally  met  the  past 
winter  and  remarkably  few  complaints  have  been  heard.  As  a  rule  the  same  speakers 
are  asked  for  year  after  year. 

One  of  the  newer  features  of  institute  work  inaugurated  by  Mr.  Dawley  are  the 
so-called  "normal  institutes,"  which  are  held  at  the  beginning  of  the  season.  Their 
purpose  is  to  bring  all  the  workers  together  before  they  begin  their  work  for  the  year  to 
compare  notes  and  to  become  better  acquainted,  to  give  them  accurate  information  on 
agricultural  subjects,  and  to  bring  them  in  direct  contact  with  teachers  and  professors 
of  recognized  authority  along  their  special  lines.  The  discussions  form  an  important 
part  of  the  program  at  each  session.  The  first  meetings  of  this  character  were  held  in 
1899  at  Cornell  University  on  November  13  and  at  the  State  experiment  station  at 
Geneva  on  November  14  and  15.  Similar  meetings  have  been  held  each  year  since  for 
one  day  at  Cornell  and  one  day  at  the  State  experiment  station.  In  the  fall  of  1903,  how- 
ever, Mr.  Dawley  made  aiTangements  with  L.  H.  Bailey,  of  the  agi-icultural  college,  and 
W.  H.  Jordan,  of  the  State  experiment  station,  whereby  a  regular  course  of  instruction  in 
the  form  of  lectures  could  be  given  and  the  "normal  institutes"  be  a  week  of  regular 
college  work  for  the  institute  force.  The  professors  of  the  agricultural  college  and  of 
the  State  experiment  station  entered  heartily  into  the  plan  and  spent  a  great  amount 
of  time  in  carefully  arranging  their  lectures  and  preparing  outlines  for  each  member 
of  the  class.  The  latest  scientific  information  relating  to  the  various  branches  of  agri- 
cultm-e  was  presented  and  full  discussions  followed  each  lecture.  The  only  regret  was 
that  the  time  was  so  limited  that  the  work  had  to  he  gone  over  very  hmriedly.  Forty 
State  workers  were  in  regular  attendance,  while  visitors  were  present  from  the  District 
of  Columbia,  Minnesota,  Ohio,  Wyoming,  and  Canada. 

The  accompanying  table  gives,  as  nearly  as  can  be  ascertained,  the  number  of 
farmers'  institutes  which  have  been  held  each  year  fi-om  1887  to  1903.  It  will  be  seen 
that  in  1897  a  change  was  made  in  the  method  of  reporting  the  number  of  institutes, 
those  for  a  full  year,  from  January  to  January,  being  given  instead  of  the  number  for  a 
season.  The  growth  of  the  institutes  in  interest  and  popularity  has  been  constant,  and 
since  about  1890  over  1,000  applications,  have  been  received  each  year,  while  not  more 
than  300  meetings  could  bo  held.  During  the  season  of  1902-3  312  meetings  were  held, 
and  in  the  season  of  1903-4  267  meetings,  at  an  average  cost  of  $54.  The  average  total 
attendance  for  the  winter  has  been  64,347  and  the  total  number  of  persons  present  has 
exceeded  i;50,000. 
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Farmers'  institutes  in  New  York  State. 


1886. . . 
1887... 
1887-88 
1888-89 
1889-90 
1890-91 
1891-92 
1892-93 
1893-94 
1894-95 
1895-96 
189&-97 
1897... 
1898... 
1899... 
1900... 
1901... 
1902... 
1903... 


Number. 


1 

5 
20 
37 
60 
100 
105 
150 
145 
277 
275 
242 
227 
257 
254 
296 
299 
250 
312 


Director. 


Under  supervision  of — 


I  Cornell  University 

J.  S.  Woodwa rd i  New  York  Agricultural  Society  . 

do do 

do do 

do do 

George  T.  Powell do 

do do 

do do 

George  A.  Smith State  department  of  agriculture  , 

do do 

do do 

F.  E.  Dawley I do 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


.do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


Appro- 
priation. 


$1,050 
6,000 
6,000 
10,000 
10,000 
10,000 
15,000 
15,000 
15,000 
15,000 
15,000 
15,000 
20,000 
20,000 
20,000 
20.000 
20,000 
20,000 


NORTH  CAROLINA. 

The  legislature  of  Nortn  Carolina  first  recognized  farmers'  institutes  in  1887  in  the 
law  concerning  the  board  of  agriculture.     Section  5  of  this  law  is  as  follows: 

The  said  board  shall  cooperate  and  aid  in  the  formation  of  farmers'  institutes  in  all 
the  counties  in  the  State  and  shall  send  the  commissioner  of  agriculture,  the  director 
of  the  experiment  station,  the  teachers  in  the  agricultural  college,  and  some  other  rep- 
resentatives from  their  body  to  assist  in  holding  these  institutes  at  least  once  in  every 
two  years  in  every  county'in  the  State,  in  order  to  instruct  the  people  in  improved 
methods  of  farmirig  and  to  ascertain  the  wants  and  necessities  of  the  various  farming 
neighborhoods. 

There  is  no  very  clear  record  at  hand  showing  what  was  done  under  this  law  that 
year  and  the  following  years,  1888  and  1889,  ])ut  that  a  few  institutes  were  held  is 
known. 

The  College  of  Agriculture  and  Mechanic  Arts  was  organized  in  the  fall  of  1889. 
Since  it  was  impracticable  for  the  professors  to  attend  institutes  during  term  time,  it 
came  to  be  the  rule  that  the  institutes  should  be  held  during  the  summer  vacation  and 
at  the  comparatively  leisure  time  on  the  farms  between  the  completion  of  the  cultiva- 
tion of  the  crops  and  their  harvesting. 

In  July  and  August,  1890,  the  first  vacation  after  the  organization  of  the  college,  the 
then  commissioner  of  agriculture,  John  Robinson,  planned  a  series  of  two-day  insti- 
tutes embracing  ten  counties  in  the  western  and  southwestern  parts  of  the  State.  The 
idea  was  then  new  to  the  farmers,  and  the  advertising  of  the  meetings  was  defective,  so 
that  with  a  single  exception  the  audiences  were  small;  but  in  each  county  interest  was 
excited  in  the  work,  and  thereafter  applications  for  institutes  came  in,  not  only  from 
the  counties  visited  but  from  many  others  as  well. 

There  being  nearly  one  hundred  counties  in  the  State,  it  has  been  impracticable  for 
the  commissioner  to  fully  comply  with  the  law,  which  requires  an  institute  to  be  held 
in  each  county  at  least  once  in  two  years.  In  fact,  there  are  a  few  counties  in  which  no 
institute  has  yet  been  held. 

The  legislature  has  never  made  specific  appropriation  for  institutes.  What  has  been 
done  has  been  with  such  funds  as  the  board  of  agriculture  was  willing  to  appropriate 
from  its  income,  derived  from  the  tax  on  commercial  fertilizers.  The  lecturers  have 
received  no  compensation  for  their  services.  This  work  has  been  entirely  a  labor  of 
love,  the  lecturers  from  the  college  and  experiment  station  contributing  their  vacation 
time  to  the  institute  work,  thus  giving  up  their  own  time  needed  for  rest  and  recupera- 
tion in  order  to  make  the  institutes  as  efficient  as  possible.     Altho  institutes  have  been 
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held  each  year  since  the  work  first  began,  it  was  not  until  1903  that  any  serious  effort  was 
made  toward  forming  permanent  local  organizations.  In  that  year  an  advance  agent 
was  sent  out  to  secure  at  each  point  the  names  of  the  leading  farmers  of  the  section,  and 
then  to  these  personal  invitations  were  sent  urging  them  to  come  to  the  meeting.  In 
this  way  a  much  larger  attendance  was  secured  last  summer  than  in  any  previous  year, 
and  at  each  institute  thus  held  a  local  organization  was  effected  consisting  of  a  secretary 
and  a  chairman  and  an  institute  committee  composed  of  a  member  from  each  township 
of  the  county.  It  is  the  purpose  to  hereafter  hold  an  institute  each  year  in  every 
county  where  a  local  organization  has  been  formed  to  work  it  up  beforehand. 

"\^1iile  institutes  have  been  held  in  North  Carolina  every  year  for  the  past  fifteen 
yeai's,  little  has  been  done  as  compared  with  States  having  a  large  annual  appropriation 
enabling  them  to  employ  outside  aid.  It  is  believed,  however,  that  as  much  has  been 
accomplished  in  Xorth  Carolina  with  the  amount  of  money  spent  as  any  other  State 
has  been  able  to  effect  with  a  similar  sum. 

Institutes  specially  designed  to  aid  the  negro  farmers  of  the  State  have  been  organ- 
ized. Four  of  these  were  held  last  summer,  were  well  attended,  and  at  all  of  them  the 
closest  attention  was  given.  Some  negro  farmers  are  present  at  all  of  the  institutes,  and 
they  are  always  welcome. 

It  is  the  purpose  in  future  to  divide  the  institute  lecture  force  into  two  sections  in 
order  to  cover  a  larger  number  of  counties  than  has  been  possible  with  a  single  corps  of 
men.  In  this  way  many  more  institutes  can  be  held,  and  it  is  believed  that  increased 
interest  in  the  work  can  be  thus  secured. 

What  the  institute  needs  in  North  Carolina  is  thoro  organization,  a  liberal  appropria- 
tion from  the  legislature  for  meeting  its  expenses,  and  a  director  who  can  devote  his 
entire  time  to  the  work.  In  no  other  way  can  the  institutes  be  made  as  effective  as  they 
should  be.  The  commissioner  of  agriculture  and  the  director  of  the  station  have 
duties  that  fully  occupy  their  time  and  require  their  attendance  at  their  offices.  The 
supervision  of  institutes  interferes  with  their  regular  work.  Thoro  organization,  some 
money,  and  a  director  who  has  this  work  and  no  other  in  hand  will  make  the  institutes 
a  powerful  educational  force  in  agriculture.  They  have  already  accomplished  much 
good,  and  have  led  the  farmers  to  depend  more  and  more  on  the  help  that  the  experi- 
ment station  and  the  department  of  agriculture  can  give  them,  and  have  greatly 
increased  the  correspondence  of  the  station  with  the  farmers  of  the  State  who  are  now 
seeking  the  aid  of  the  station  more  than  is  done  in  most  other  States. 

The  amount  expended  for  institute  work  in  this  State  in  1904  was  $850.  The  travel- 
ing and  hotel  expenses  of  the  lecturers  is  all  that  the  board  provides.  Other  States, 
with  large  appropriations  from  their  legislatures,  have  been  able  to  call  in  and  pay  for 
the  best  help  from  outside  of  State  lines.  North  Carolina,  on  the  other  hand,  has 
depended  solely  on  her  own  citizens  for  her  institute  teaching  force,  men  willing  to 
contribute  their  time  and  strength,  often  at  great  personal  inconvenience  and  not 
infrequently  involving  actual  loss. 

There  were  33  institutes  held  in  1904,  with  an  attendance  of  over  6,000  persons.  The 
farmers  of  the  State  are  taking  greater  interest  in  the  work  each  year,  and  the  day  is  not 
far  distant  when  the  legislature  will  be  willing  to  recognize  the  institutes,  not  only  by  a 
law  organizing  them  but  by  appropriating  money  sufficient  to  make  them  what  they 
should  be. 

NORTH   DAKOTA. 

So  far  as  anj'-  authentic  record  can  be  found  the  first  farmers'  institute  in  North 
Dakota  was  held  at  Casselton  on  March  25  and  26,  1894.  This  was  followed  by  one  at 
the  agricultural  college,  Fargo,  on  June  21,  both  of  these  institutes  being  under  the 
auspices  of  the  Society  of  United  Farmers  of  Cass  County.  It  is  quite  probable  that 
d  uring  the  time  in  which  the  Grange  was  active  in  North  Dakota  that  meetings  approach- 
ing the  nature  of  farmers'  institutes  were  held  by  the  lodges  of  this  society  at  different 
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points  in  the  State.  At  such  meetings,  however,  the  program  was  presented  by 
farmers  who  had  made  more  or  less  of  a  success  in  their  respective  localities.  The 
Casselton  meeting  would,  it  seems  to  the  writer,  be  properly  the  first  farmers'  institute 
held  in  North  Dakota.  Two  men  prominently  identified  with  this  institute  were 
J.  B.  Power,  acting  as  president  of  the  agricultural  college,  and  J.  C.  Gill,  a  prominent 
farmer  living  near  Casselton.  This  institute  was  addrest  by  members  of  the  faculty 
of  the  agricultural  college,  in  addition  to  leading  farmers  of  the  county,  and  undoubt- 
edly was  a  great  success,  altho  the  society  under  whose  auspices  it  was  held  failed  to 
hold  any  further  meetings.     In  fact,  the  society  itself  soon  ceased  to  exist. 

In  addition  to  the  two  institutes  named  in  the  opening  paragraph,  two  other  meetings 
were  held  the  same  year,  one  at  Mayville,  Traill  County,  on  June  27,  and  the  other  in 
connection  with  the  assembly  of  the  Chautauqua  Association,  at  Devils  Lake,  on  July 
5  and  6.  The  expenses  of  holding  these  institutes  were  met  in  each  instance  by  con- 
tributions from  the  business  men,  solicited  by  local  committees,  who  arranged  the  pro- 
gram, advertised,  and  conducted  the  meetings.  Members  of  the  agricultural  college 
faculty  took  an  active  part  in  all  these  institutes,  as  well  as  those  held  thruout  the  State 
for  a  number  of  years. 

Recognizing  the  great  advantage  of  some  systematic  farmers'  institute  work,  the 
president  of  the  agricultural  college,  thru  the  board  of  trustees,  urged  that  a  small 
annual  appropriation  be  provided  sufficient  to  pay  the  traveling  expenses  of  institute 
speakers.  No  appropriation,  however,  was  made  for  this  work,  altho  in  the  annual 
reports  of  the  experiment  station  and  the  biennial  reports  of  the  college  farmers' 
institutes  were  discust  in  each  succeeding  report  by  the  director  of  the  station  and  the 
president  of  the  college. 

While  no  appropriation  was  provided  for  a  number  of  years  for  this  work,  different 
members  of  the  faculty  took  active  part  in  such  institutes  as  were  held.  In  nearly  all 
instances  a  local  committee,  believing  in  the  practical  results  obtained  from  the 
institute,  would  arrange  to  defray  the  necessary  expenses  of  the  speakers  outside  of  the 
papers  and  addresses  that  could  be  furnished  by  the  near-by  farmers,  and  thus  the 
interest  in  the  institute  was  not  allowed  to  lapse  entirely. 

At  the  sixth  biennial  session  of  the  legislative  assembly  there  was  introduced  and 
past  an  act  to  regulate  the  manufacture  and  sale  of  dairy  products,  section  17  of 
which  act  made  the  assistant  dairy  commissioner  director  of  farmers'  institutes  and 
gave  him  charge  of  all  matters  relating  thereto.  It  was  further  provided  that  the 
expenses  of  such  institutes  should  be  limited  to  the  actual  expenses  of  travel  and  enter- 
tainment of  the  speakers  and  lecturers.  The  writer,  having  been  appointed  and 
accepted  the  position  of  assistant  dairy  commissioner,  planned  to  devote  a  certain 
amount  of  the  funds  appropriated  for  the  expenses  of  the  office  to  the  holding  of  farm- 
ers' institutes.  As  it  was  impossible  to  use  any  of  the  funds  appropriated  for  securing 
speakers  the  agricultural  college  had  to  be  depended  upon  largely  for  such  speakers. 
From  July  1,  1899,  to  June  30,  1900,  25  farmers'  institutes  were  held  at  an  expense  of 
$524.39.  All  the  members  of  the  station  staff  who  assisted  in  the  work  were  willing  to 
give  their  services,  but  the  number  of  institutes  held  had  to  be  limited  to  the  time  they 
could  spare  from  their  duties  at  the  college  and  station. 

The  year  following  institutes  were  conducted  along  the  same  plan,  the  total  number 
of  meetings  held  being  18.  In  all  instances  the  place  where  the  institute  was  held  fur- 
nished a  hall  properly  heated  and  lighted,  supplied  most  of  the  advertising  matter,  and, 
in  some  instances,  entertained  the  speakers. 

At  the  seventh  biennial  session  of  the  legislative  assembly  a  law  was  past  creating 
a  farmers'  institute  board  and  appropriating  $1,500  per  year  for  institute  work.  For 
the  first  time  in  North  Dakota  it  was  now  possible  to  secure  an  institute  corps  who  could 
devote  their  whole  time  to  the  work  The  large  number  of  applications  which  had  to 
be  refused  showed  how  popular  the  institute  was  becoming  thruout  the  State.  The  first 
year  a  total  of  25  meetings  were  held,  followed  the  next  year  by  19. 
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A  large  number  of  numerously  signed  petitions  were  presented  at  the  next  legis- 
lative assembly,  and  the  members  thereof  responding  to  the  demands  of  the  farmers 
increased  the  appropriation  to  $4,000  per  annum.  The  first  year  under  the  new  appro- 
priation will  close  June  30,  1904,  by  which  time  there  will  have  been  held  46  institutes, 
in  which  one  of  the  best  institute  corps  in  the  entire  country  took  part.  At  the  same 
time  it  was  necessary  to  refuse  25  applications  for  meetings  where  all  the  requirements 
of  the  institute  board  were  complied  with,  and  in  some  cases  the  local  committee  even 
offered  to  pay  all  the  expenses  of  the  institute. 

It  is  believed  that  an  excellent  idea  was  hit  upon  for  creating  a  governing  board  for 
the  farmers'  institutes.  This  board  is  composed  of  the  president  of  the  board  of 
trustees  of  the  agricultural  college,  the  commissioner  of  agriculture  and  labor,  director 
of  the  experiment  station,  the  professor  of  agriculture,  and  the  professor  of  dairying  of 
the  agricultural  college.  Here  is  a  board  that  is  vitally  interested  in  the  agriculture 
of  the  State,  that  is  thoroly  in  touch  with  the  methods  of  education  along  agricul- 
tural lines,  and  one  that  in  nearly  all  cases  will  contain  a  majority  of  members  who 
have  had  experience  in  institute  work,  so  that  a  permanent  and  experienced  manage- 
ment is  practically  guaranteed  to  the  farmers'  institutes.  Just  as  soon  as  the  appro- 
priation is  made  sufficient  to  warrant,  a  superintendent  of  institutes  will  be  engaged, 
who  will  have  entire  charge  of  the  institute  corps,  of  the  correspondence  relating  to 
institutes,  and  the  publication  of  the  Institute  Annual.  At  the  present  time  the  work 
of  correspondence,  advertising,  and  the  publication  of  the  Institute  Annual  is  in  the 
hands  of  the  writer,  who  is  secretary  of  the  institute  board.  An  institute  conductor  is 
secured  for  the  season,  who  has  entire  charge  of  the  corps  while  in  the  field. 

Fully  believing  that  the  institute  work  was  not  completed  or  well  rounded  out 
without  a  complete  report  of  each  year,  there  has  been  prepared  an  Institute  Annual, 
the  first  number  of  which  was  issued  in  1900.  The  publication  of  this  annual  has  been 
continued,  an  edition  of  10,000  copies  being  sent  out  each  year.  That  this  work  is 
well  received  is  evidenced  by  the  large  demand  for  back  numbers.  The  report  for 
1904,  being  the  fifth  of  the  series,  is  now  under  preparation  and  will  be  ready  for  dis- 
tribution by  the  opening  of  the  next  institute  season. 

Since  the  first  institutes  were  held  there  has  been  considerable  change  in  the  subjects 
presented  and  demanded  by  the  farmers  of  the  State.  North  Dakota  being  a  wheat- 
growing  State,  the  most  interesting  subjects  at  first  were  those  pertaining  to  wheat 
growing,  and  fully  75  per  cent  of  the  questions  asked  at  the  institutes  were  along  the 
line  of  this  crop.  The  subjects  have  gradually  changed,  until  now  dairy  husbandry, 
the  live-stock  industry,  corn  growing,  poultry  raising,  horticulture,  etc.,  receive  fully 
as  much  attention  from  the  institute  corps,  as  well  as  the  farmers,  as  that  of  wheat 
growing. 

As  an  experiment  last  year  (1904)  a  lady  speaker  was  attached  to  the  institute  corps 
for  a  part  of  the  season,  and  it  was  found  to  be  an  important  addition  to  the  institute 
work. 

But  ten  years  have  elapsed  since  the  holding  of  the  first  institute  in  the  State,  and 
for  only  five  years  of  that  time  has  the  State  provided  any  funds  for  systematic  work. 
That  the  work  is  appreciated  and  demanded  by  the  farmers  is  shown  in  the  increased 
appropriations  and  the  increased  number  of  applications  for  institutes. 

OHIO. 

In  the  development  of  farmers'  institutes  in  Ohio  there  were  three  distinct  stages, 
namely,  the  period  of  suggestion,  the  period  of  experiment,  and  the  period  of  successful 
operation. 

The  first  suggestion  relative  to  lectures  for  the  benefit  of  farmers  seems  to  have  come 
from  Dr.  N.  S.  Townshend,  who  later  became  dean  of  the  college  of  agriculture,  Ohio 
State  University.     Under  date  of  February  15,  1845,  he  wrote  as  follows: 

Had  we  a  State  agricultural  society,  with  a  good  board  of  managers,  or  should  the 
legislature  constitute  a  State  board  of  agricultvu-e.  then  either  of  these  might  select  a 
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sufficient  number  of  competent  individuals  to  lecture,  after  the  manner  of  medical 
institutions,  on  all  the  sciences  having  relations  with  agriculture.  To  one  lecturer 
might  be  assigned  geology  and  mineralogy,  with  their  relations  to  draining,  well 
digging,  etc.;  to  another,  chemistry,  with  its  innumerable  applications:  to  another, 
botany  and  vegetable  physiology  as  applied  to  gardening,  orcharding,  and  tiekl  culture; 
to  another  lecturer  zoology,  comparative  anatomy,  and  physiology,  showing  their 
bearing  upon  the  management  of  domestic  animals;  to  another,  the  principles  of 
patholoi,'y  and  t  herapeut  ics  and  their  relation  to  the  treatment  of  the  diseases  of  animals, 
and  all  the  operations  of  a  surgical  nature  which  the  farmer  is  required  to  perform; 
then  to  another,  natural  philosophy  and  the  application  of  its  principles  in  the 
perfecting  of  farming  implements,  etc. 

Doctor  Townshend,  under  date  of  September  14, 1845,  made  the  following  suggestions 
to  the  young  farmers  of  Ohio  in  relation  to  the  formation  of  farmers'  clubs: 

Of  the  utility  of  such  associations  there  can  be  but  one  opinion.  With  a  good  one  in 
every  township  the  agriculture  of  our  State  might  be  speedily  regenerated;  without 
them  little,  comparatively,  will  be  accomplished.  And  now  the  most  convenient 
season  for  h(jlding  evening  meetings  is  approaching  and  must  not  be  allowed  to  pass 
away  unimproved. 

Meetings  ought  to  be  held  at  least  monthly  and  as  much  more  frequently  as  they  can 
be  made  sufhcientlv  interesting.     They  may  be  occupied  with— 

First,  lectures,  these  should  embrace  all  the  sciences  having  any  application  to 
agriculture.  •  ,     ,  •  ^        ^ 

Second,  reports.  The  visiting  committee  should  visit  the  farm  ot  every  member  at 
least  once  during  the  vear  and  present  a  full  report  on  each  farm. 

Third,  discussion.  'Let  some  subject  be  announced  for  conversation  and  members 
one  after  another  give  their  opinion  or  experience  in  relation  to  the  matter.  (Ohio 
Cultivator,  1845,  pp.  149-150.) 

The  organization  of  farmers'  clubs  in  every  township  was  the  best  suggestion  that 
could  have  been  made  under  existing  conditions.  There  were  only  84  miles  of  railroad 
in  operation  in  the  State  in  1845,  and  the  difficulty  in  transportation  alone  would  have 
made  the  institute  of  to-day  impracticable. 

In  the  Ohio  Cultivator  of  October  15,  1846,  M.  B.  Bateham  (later  a  member  of  the 
Ohio  State  Board  of  Agriculture)  said : 

In  regard  to  lectures,  we  hope  that  the  State  board  of  agriculture  will  take  some  action 
upon  the  subject,  and  that  several  competent  persons  may  be  engaged  to  lecture  m 
different  parts  of  the  State  where  desired  during  the  coming  winter.  AVe  know  of  no 
way  by  which  more  good  could  be  accomplished  at  the  present  time. 

The  Ohio  State  Board  of  Agriculture,  created  by  an  act  of  the  general  assembly, 
past  February  28,  1846,  at  its  second  meeting,  held  October  28  of  the  same  year, 
adopted  a  resolution  recommending  the  formation  of  township  and  neighborhood  farm- 
ers' clubs  or  societies  for  the  purpose  of  mutual  improvement  by  means  of  libraries  of 
agricultural  books  and  periodicals  and  discussions  and  lectures  upon  agriculture,  and 
asking  gentlemen  possessing  the  requisite  knowledge  of  science  and  agriculture  in  dif- 
ferent parts  of  the  State  to  assist  in  the  great  work  of  promoting  agricultural  improve- 
ment by  delivering  lectures  to  farmers  as  they  may  be  desired  or  have  opportunity, 
especially  during  the  season  of  fall  and  winter,  and  in  places  where  clubs  or  societies 
may  be  formed  for  such  purposes.     (Ohio  Agricultural  Report,  1846,  pp.  17-18.) 

At  a  meeting  of  the  Lorain  County  Agricultural  Society,  January  28, 1847,  the  follow- 
ing resolutions  were  adopted : 

Resolved,  That  we  procure  lecturers  to  lecture  in  each  town  in  the  county  on  agricul- 
ture, and  solicit  persons  to  become  members  of  the  Lorain  County  Agricultural  Society. 

Resolved,  That  if  any  person  will  procure  a  house  and  notify  the  inhabitants  of  his 
town  the  time  of  meeting,  and  inform  the  lecturer,  he  will  be  present  at  the  time  and 
give  a  lecture  on  agriculture,  etc.     (Ohio  Cultivator,  1847,  p.  36.) 

At  a  meeting  of  the  Ohio  State  Board  of  Agriculture,  held  December  4, 1850,  Ex-Gov- 
ernor Allen  Trimble,  president  of  the  Ohio  State  Board  of  Agriculture,  introduced  a 
resolution  to  appoint  Professor  Mather  State  agricultural  chemist  and  corresponding 
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secretary  of  the  board,  and  suggested  that  were  it  deemed  necessary  and  could  be  accom- 
plished by  the  professor  "lectures  on  the  subject  of  agriculture  should  be  delivered." 
(Ohio  Agricultural  Report,  1850,  p.  53.) 

The  second  period  was  that  of  experiment  in  institute  work.  A  course  of  agricul- 
tural lectures  was  inaugurated  at  Oberlin,  December  4,  1854,  to  continue  for  three 
months.     There  were  four  departments  in  charge  of  the  following  gentlemen: 

Dr.  James  Dascomb,  Chemistry  in  its  application  to  soils,  manures,  animal  and  vege- 
table life,  domestic  arts,  etc. 

Dr.  N.  S.  Townshend,  Comparative  Anatomy  and  Physiology,  with  special  reference 
to  the  feeding  and  breeding  of  stock;  History  and  Description  of  Domestic  Animals; 
Veterinary  Medicine  and  Surgery,  Entomology,  etc. 

Dr.  John  S.  Newberry,  Geology  and  Mineralogy,  Botany,  etc. 

Prof.  James  H.  Fairchild,  Natural  Philosophy;  Agricultural  Mechanics;  Farm 
Implements;  Meteorology;  Elements  of  Engineering  and  Land  Surveying;  Rural 
Architecture;  Lanscape  Gardening  and  Farm  Bookkeeping.  (Ohio  Cultivator,  1854, 
p.  286.) 

Only  a  few  young  men  took  advantage  of  these  lectures  at  Oberlin,  so  during  the 
winters  of  1855  and  1856  they  were  held  in  Cleveland,  but  evidently  with  no  better 
success,  as  they  were  then  discontinued.  Doctor  Dascomb,  at  the  close  of  the  last 
term,  remarked  to  a  friend,  "  Ohio  is  not  ready  for  this  work  and  will  not  be  for  twenty 
years." 

There  seems  to  have  been  no  further  special  effort  in  this  direction  for  a  number  of 
years,  but  good  seed  had  been  sown.  Farmers'  clubs  and  other  farmers'  organizations 
increased  rapidly  in  number  and  much  valuable  information  was  disseminated  thru 
these  organizations  and  thru  the  medium  of  the  agricultural  press. 

During  all  these  years  Doctor  Townshend  was  teaching  the  doctrine  of  higher  educa- 
tion for  the  farmer  with  unflagging  zeal  in  addresses  to  county  agricultiu*al  societies, 
farmers'  clubs,  etc. 

A  few  years  after  the  opening  of  the  Agricultural  and  Mechanical  College  the  board 
of  trustees  decided  (under  the  inspiration  of  Doctor  Townshend),  in  order  to  make 
"the  college  more  immediately  serviceable  to  the  agricultural  interests  of  the  State, 
to  provide  a  course  of  free  lectures  on  topics  of  practical  interest  to  farmers."  In  1878 
an  effort  was  made  to  establish  in  the  college  a  course  of  lectures  on  the  sciences  relat- 
ing to  agriculture.  It  was  proposed  to  have  four  lectures  a  day  for  ten  weeks.  Only 
seven  farmers  responded,  so  the  effort  was  abandoned  for  that  year. 

The  following  year  the  matter  was  taken  up  by  the  granges  of  the  State,  and  when 
the  lecture  com-se  opened,  January  9,  1879,  there  was  a  large  number  of  intelligent  and 
earnest  farmers  in  attendance,  over  one  hundred  names  being  entered  on  the  class  reg- 
ister. The  course  continued  four  weeks  and  all  the  members  of  the  faculty  took  part, 
Doctor  Townshend  delivering  two  lectures  a  day  and  the  others  one  each. 

The  second  term  began  January  13,  1880,  but  the  time  was  reduced  to  three  weeks. 
The  attendance  was  about  the  same  as  the  previous  year. 

A  third  course  was  held  in  January,  1881,  continuing  ten  days. 

September  14,  1880,  Dr.  W.  I.  Chamberlain,  secretary  of  the  Ohio  State  Board  of 
Agriculture,  asked  for  definite  authority  "to  cooperate  with  county  or  other  local  agri- 
cultural societies  and  granges  in  calling  and  organizing  farmers'  institutes  or  agricul- 
tural conventions  during  the  present  fall  and  winter."  (Ohio  Agricultm'al  Report, 
1880,  p.  19.) 

A  resolution  was  at  once  adopted  appropriating  $]  ,000  from  the  earnings  of  the  State 
fair  for  the  purpose  of  inaugurating  farmers'  institutes  in  Ohio,  and  during  the  winter 
of  1880-81  the  good  work  began  by  holding  27  institutes. 

The  following  season,  1881-82,  the  same  number  was  held,  27;  in  1882-83,  33; 
1883-84,  39;  1884-85,  41;  1885-86,  43;  1886-87,  47;  1887-88,  81;  in  1888-89  the  board 
was  able  to  appropriate  only  about  one-half  the  amount  that  had  been  expended  the 
previous  year  for  this  work,  and  there  was  consequently  a  decrease  in  the  number, 
only  53  being  held;  in  1889-90,  62  were  held. 
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The  farmers'  institute  had  proved  to  be  a  valuable  educational  factor  to  the  agricul- 
turists of  the  State,  and  the  general  assembly,  recognizing  this  fact,  on  April  26,  1890, 
past  "An  act  to  provide  for  the  organization  and  support  of  farmers'  institute  socie- 
ties." This  law  provided  from  the  general  fund  of  each  county  a  per  capita  allowance 
of  5  mills,  but  not  to  exceed  $200  in  any  county;  two-fifths  of  this  amount  to  go  to  the 
State  board  of  agriculture  for  the  payment  of  per  diem  and  expenses  of  speakers 
appointed  by  the  board,  and  three-fifths  to  go  to  the  local  societies  for  thoir  expenses. 

This  substantial  recognition  of  the  importance  of  the  work  gave  fresh  impetus  to  it. 
In  1890-91  there  were  124  institutes  held  under  the  auspices  of  the  board;  in  1891-92, 
141;  in  1892-93,  151;  in  1893-94,  150;  in  1894-95,  151;  in  1895-96,  157;  and  87  counties 
took  part  in  the  work.  But  the  board  had  now  reached  that  point  where  it  was  impos- 
sible, with  the  means  at  its  command,  to  increase  the  number  of  institutes,  altho 
the  demand  was  constantly  growing.  Again  the  general  assembly  came  to  its  aid, 
and  on  April  27,  1896,  amended  the  "act  providing  for  the  organization  and  support 
of  farmers'  institute  societies,"  making  the  per  capita  allov/ance  6  mills  instead  of  5 
mills  and  dividing  it  equally  between  the  State  board  or  agriculture  and  the  local 
societies,  limiting  the  amount  available  in  any  county  to  3^250. 

Dm-ing  the  winter  of  1896-97  the  board  held  212  farmers'  institutes,  and  for  the  first 
time  in  the  history  of  the  State  all  the  counties— 88— took  part  in  the  work.  In  1897- 
98,  234;  in  1S98-99,  250;  in  1899-1900,  256;  in  1900-1901,  260;  in  1901-2,  252;  in  1902-3, 
242;  and  in  1903-4,  247. 

In  addition  to  the  regular  farmers'  institutes  held  under  the  auspices  of  the  Ohio 
State  Board  of  Agriculture  a  large  number  of  independent  institutes  have  been  held 
each  year,  some  of  which  have  reported,  but  many  have  failed  to  do  so;  hence  it  is 
impossible  to  give  an  accurate  report  of  the  numl)er  .  In  1890-91  there  were  no  reports 
made;  in  1891-92,  8  reported;  in  1892-93,  14;  in  1893-94,  14;  in  1894-95,  27;  in  1895-96, 
31;  in  1896-97,  25;  in  1897-98,  29;  in  1898-99,  20;  in  1899-1900,  20;  in  1900-1901,  20; 
in  1901-2,  26,  in  1902-3,  24;  and  in  1903-1,  30.  All  farmers'  institutes  are  held  two 
days,  with  two  speakers  in  attendance,  employed  by  the  board. 

The  State  farmers'  institute  held  its  first  session  in  Columbus,  Tuesday,  January  11, 
1887,  and  it  has  held  annual  two-day  sessions  in  CoUrmbus  since  that  time  during  the 
weeks  of  the  annual  meetings  of  the  State  board  of  agriculture.  These  institutes  have 
always  been  well  attended  by  the  farmers,  horticulturists,  and  stock  breeders  of  the 
State.  During  the  continuance  of  th^se  no  county  institutes  are  held,  thus  giving 
all  interested  an  opportunity  of  attending,  and  they  prove  most  successful,  both  in 
point  of  numbers  and  interest.  Nearly  all  the  institute  lectiu-ers  in  the  employ  of 
the  board  attend  these  State  meetings  and  add  materially  to  their  interest  and  value. 

Since  the  inauguration  of  regular  farmers'  institutes  in  1880-81  the  State  board  of 
agriculture  has  received  the  hearty  cooperation  and  valuable  assistance  of  the  pro- 
fessors of  the  agricultural  college  of  the  Ohio  State  University  and  the  officers  of  the 
Ohio  Agricultural  Experiment  Station,  and  the  help  thus  given  has  been  a  great  aid 
in  making  the  work  a  success.  The  board  has  also  received  the  assistance  of  prominent 
educators  thruout  the  State  and  from  sister  States;  of  men  who  are  authorities  in 
theirspecial  linesof  work— agriculture,  horticulture,  stock  breeding,  etc.— of  intelligent, 
earnest,  practical  farmers;  and  all  these  gentlemen  deserve  a  share  of  the  credit  of 
success. 

OKLAHOMA. 

The  settlement  of  Oklahoma,  in  1889,  occurred  just  about  the  time  the  farmers' 
institute  movement  began  to  gather  headway  in  the  States.  The  establishment  of 
the  agricultural  college  and  experiment  station  followed  within  two  years  after  the 
settlement,  but  it  was  not  until  1893  that  interest  in  the  institute  form  of  extension 
work  was  aroused. 
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The  first  farmers'  institute  organization  in  Oklahoma  of  which  there  is  any  record 
was  effected  at  El  Reno,  the  county  seat  of  Canadian  County,  in  October,  1893.  A  simi- 
lar organization  was  effected  at  Pond  Creek,  the  county  seat  of  Grant  County,  early  the 
following  year  and  less  than  six  months  after  the  settlement  of  that  part  of  the  coimtry. 
Some  interest  was  also  manifested  in  other  localities  and  it  was  fostered  and  stimulated 
with  varying  degrees  of  success  by  the  faculty  of  the  agricultural  and  mechanical  col- 
lege and  the  staff  of  the  experiment  station.  At  best,  however,  the  interest  was 
desultory  and  efforts  at  organization  were  sporadic  and  there  was  nothing  like  conti- 
nuity or  permanency  in  the  results  achieved.  The  experiment  station  authorities 
labored  faithfully  to  arouse  an  interest  among  the  farmers  of  Oklahoma,  yet,  in  the  very 
nature  of  things,  they  could  not  act  as  organizers  in  distant  localities,  and  without 
proper  organization  there  could  be  nothing  done  in  the  way  of  systematic  institute 
work. 

Early  in  1901  there  was  prepared  and  introdiiced  into  the  Territorial  legislative 
assembly  a  bill  providing  for  the  organization  of  a  Territorial  board  of  agriculture. 
With  some  modifications,  the  measure  was  finally  pasr,  but  the  law  remained  inopera- 
tive for  nearly  two  years  because  of  lack  of  appropriation.  The  board  thus  created 
consisted  of  six  members,  two  elected  each  year  for  a  three-\ear  term,  by  a  meeting 
composed  of  one  delegate  from  each  county  farmers'  institute.  These  county  farmers' 
institutes  are  permanently  organized  and  chartered  under  the  provisions  of  the  board 
of  agriculture  law. 

Thru  these  organizations  as  a  medium  the  board  of  agriculture  has  been  laboring 
with  satisfactory  results  in  an  endeavor  to  develop  a  farmers'  institute  system.  In  this 
it  has  had  the  cordial  cooperation  and  active  support  of  the  experiment  station  authori- 
ties. Dm-ing  the  year  ending  June  30, 1904,  which  was  the  first  year  of  the  operations 
of  the  board  of  agriculture,  52  institute  meetings  were  reported  to  the  board,  with  an 
aggregate  attendance  of  5.400.  With  the  county  institute  organizations  as  a  basis,  it  is 
l>roposed  to  extend  and  expand  the  system  until  it  reaches  into  every  agricultural 
community  in  Oklahoma.  In  1904  the  board  of  agriculture  contributed  .$300  for  insti- 
tute support.  The  local  organization  met  the  other  expenses  from  private  contribu- 
tions. 

OREGON. 

The  first  farmei-s'  institute  in  this  State  was  held  at  the  State  capitol,  Salem,  Decem- 
1)er,  188-8.  This  institute  was  very  well  attended,  and  the  discussions  were  good.  It 
wag  held  under  the  auspices  of  the  agricultural  college,  and  the  institute  practically 
marked  the  ])eginning  of  a  new  era  of  farming  in  western  Oregon.  Up  to  this  time  the 
growing  of  cereals  and  the  production  of  wool  occupied  the  attention  of  our  farmers. 
There  was  no  thought  of  soil  impoverishment  and  scarcely  any  attention  given  to  dairy- 
ing or  other  forms  of  animal  husbandry.  In  fact,  at  this  time  domestic  live  stock, 
except  the  work  horses  and  fattening  swine,  had  to  maintain  an  existence  in  the  open 
field  thruout  the  year. 

These  institutes  at  their  earliest  incipiency  attracted  the  attention  of  our  most  pro- 
gressive citizens.  Among  the  college  faculty  who  contributed  to  their  success  were 
President  B.  L.  Arnold,  Director  E.  Grimm,  E.  R.  Lake,  the  college  botanist,  horti- 
culturist and  entomologist,  and  P.  II.  Irish,  chemist.  This  staff  of  workers  was  ably 
assisted  by  Mr.  Fitz  Roy  Osborne,  of  the  Micliigan  Agricultural  College.  Some  of  the 
most  prominent  laymen  who  were  early  workers  in  this  educational  branch  of  the  col- 
lege were  R.  P.  Boise;  Thomas  H.  Tongue,  afterwards  elected  to  Congress;  J.  T.  Apper- 
son,  subsequently  president  of  the  board  of  regents  of  the  Oregon  Agricultural  College; 
J.  Voorhees,  later  master  of  the  State  Grange;  Richard  Scott,  and  the  present  director 
of  the  Oregon  Experiment  Station. 

Several  institutes  were  held  during  the  winter  of  1888,  among  the  most  successful  of 
which  were  those  at  Salem,  Hillsboro,  and  Tangent. 
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From  the  l)eginning  farmers'  institutes  in  this  State  have  ])een  popular.  It  is  incom- 
prehenBil)le,  liowever,  wliy  an  effort  has  not  l)een  made  to  invoke  Static  aid  for  the 
extension  of  the  work,  a  work  wliieli  has  l)een  recognized  on  every  hand  to  be  of  excep- 
tional value  to  the  agricullural  interests  of  the  State. 

The  institutes  conducted  in  this  State  have  largely  l)een  of  the  intensely  practical 
type,  altho  they  have  been  favored  with  the  presentation  of  many  scientific  facts  from 
very  able  men.  A  helpful  feature  of  the  institute  has  been  stereoptically-illustrated 
lectures  on  breeds  and  types  of  live  stock,  fungus,  and  insect  pests  of  fruit,  garden  and 
field  crops.  These  illustrated  lectures  have  })een  practically  the  ecjuivalent  of  natural 
object  lessons. 

Farmers'  institutes  have  been  twofold  in  their  beneficial  effect  upon  the  agricultural 
conditions  of  the  State.  In  addition  to  their  immediate  benefit  to  the  active  fanner, 
they  have  been  a  potent  factor  in  bringing  the  farmers  in  close  touch  with  exi^eriment 
station  workers,  hence  have  been  exceedingly  helpful  to  the  experiment  station  in 
bringing  to  its  attention  the  principal  evils  besetting  the  agriculturists. 

About  twenty  farmers'  institutes  have  been  held  in  this  State  each  year  for  the  past 
fourteen  years.  All  of  these  institutes  have  been  conducted  under  the  auspices  of  the 
agricultural  college.  Their  influence  upon  the  agricultural  practises  of  the  State  has 
been  very  marked.  Improved  and  up-to-date  methods  of  agriculture  in  all  of  its 
various  ramifications  are  evident  on  every  hand  and  are  directly  traceable  to  the  far- 
reaching  effect  of  the  institute.  The  press  of  th(!  State  has  also  been  a  valua])le  sup- 
plement in  promulgating  agricultural  information.  It  has  generously  donated  its 
space  in  publishing  the  discus.sions  at  these  institutes,  tlius  bringing  the  work  directly 
within  the  reach  of  nearly  every  farmer  in  the  State. 

^\'hile  the  comparatively  few  institutes  which  have  been  held  thruout  the  State 
within  the  past  sixteen  years  have  been  of  great  value  to  agriculture,  there  is  at  present 
urgent  need  for  a  wider  extension  of  this  work.  Agriculture  is  constantly  changing  in 
its  various  aspects.  Large  farms  are  being  subdivided  into  smaller  farms,  which  means 
a  more  intensified  system  of  farming.  Thus  a  great  many  new  problems  are  constantly 
arising  to  confront  the  farmer.  Then,  again,  a  large  influx  of  farmers  is  steadily  poiu-- 
ing  into  the  State  who,  in  the  main,  have  been  accustomed  to  different  conditions  of 
farming.  Hence  they  are  desirous  of  securing  practical  information  on  many  subjects, 
just  the  information  that  is  usually  obtained  at  institutes. 

PENNSYLVANIA. 

If  the  early  history  of  the  farmers'  societies  organized  in  Pennsylvania  for  the 
advancement  of  agriculture  could  be  written,  it  would  be  a  proper  introduction  to  the 
discussion  of  the  origin  of  farmers'  institutes  in  that  State.  As  early  as  1785  there  was 
organized  in  Philadelphia  an  agricultural  .society  known  as  the  "Philadelphia  Society 
for  the  Promotion  of  Agriculture."  This  was,  perhaps,  the  oldest  organization  of  the 
kind  in  this  country. 

The  first  farmers'  institute  held  in  Pennsylvania  by  State  authority  ^as  on  May  22, 
1877,  when  the  board  of  agriculture,  which  had  been  created  by  act  of  assembly  of 
May  8,  1876,  called  a  meeting  of  its  members  at  Harrisburg  for  the  consideration  of  the 
agricultural  interests  of  the  State.  This  board  was  composed  of  representatives  elected 
by  the  several  county  agricultural  societies,  one  representative  from  each  of  the  67 
counties,  together  with  3  persons  ap})ointed  by  the  governor  and  6  members  ex-officio, 
who  were  connected  with  the  several  departments  of  the  State  administration.  These 
76  representatives  had  sole  charge  of  the  organization  and  management  of  farmers' 
institutes  for  about  eighteen  years,  until  the  creation  of  the  department  of  agri-culture, 
when  the  institutes  were  transferred  to  this  department.  Until  1885  the  board  of  agri- 
culture had  no  specific  appropriation  from  the  State  from  which  to  l^ear  the  expenses 
of  the  institutes.  The  service  of  its  members  was  altogether  gratuitous.  The  expenses 
were  met  by  the  several  localities  in  which  the  institutes  were  held,  altho  a  small 


78 

amount  was  used  from  the  appropriation  made  to  the  board  for  its  ordinary  expenses  in 
order  to  meet  the  traveling  expenses  of  the  lecturers. 

Among  the  influences  at  work  during  this  period  in  the  direction  of  institute  devel- 
opment was  the  interest  taken  in  the  movement  by  the  Pennsylvania  State  College. 
In  1882  this  institution  held  a  farmers'  institute  at  the  college,  continuing  from  January 
J  7  to  27.  The  course  consisted  of  40  lectures  given  by  the  college  professors,  aided  by 
specialists  who  were  secured  from  outside  to  present  certain  important  agricultural 
specialties.  No  charge  was  made  for  the  instruction  given  or  for  the  use  of  the  pul)lic 
rooms  of  the  college.  These  annual  institutes  were  held  for  three  years.  At  the  end 
of  this  period  they  were  discontinued,  owing  to  the  fact  that  the  attendance  was  found 
to  be  largely  local,  and  the  maintenance  of  the  course  disarranged  the  work  of  the  insti- 
tution to  an  extent  that  was  not.  in  the  judgment  of  its  officers,  justified  by  the  results. 

From  that  time  until  the  present,  however,  the  State  college  and  the  experiment 
station  have  continued  to  contribute  lecturers  each  year  from  the  college  faculty  and 
the  station  force  for  institute  work.  For  several  years  from  three  to  five  members  of 
the  institution  were  continuously  in  the  field  during  the  institute  season.  For  a  por- 
tion of  this  time  the  college  and  station  bore  all  of  the  expenses  of  their  members 
employed  in  the  institute  work,  Init  after  appropriations  began  to  be  received  by  the 
State  Iward  of  agriculture  for  institute  purposes  that  board  paid  the  hotel  and  traveling 
expenses  of  the  lecturers,  their  salaries  as  instructors  in  the  college  and  station  being 
continued  by  the  institution  while  engaged  in  institute  work. 

By  act  of  assembly  of  1885  the  legislature  granted  an  appropriation  of  §1,000  to  the 
State  board  of  agriculture  for  the  actual  and  necessary  expenses  of  holding  farmers' 
institutes.  This  appropriation,  tho  small,  was  of  great  assistance  to  institute  work. 
It  enabled  the  board  to  pay  the  expenses  of  all  of  the  lecturers  and  in  some  instances 
to  add  a  slight  compensation  for  service.  In  1887  the  legislature  increased  the  annual 
appropriation  to  S!o,000.  As  a  consequence,  the  number  of  institutes  was  correspond- 
ingly increased,  until  in  1890  sixty-live  were  reported  as  having  been  held  during  that 
year. 

In  1891  the  appropriation  for  institute  purposes  was  still  further  increased  to  $7,000 
per  year,  and  during  that  year  the  number  of  institutes  held  was  84.  Sixty-two  of 
the  sixty-seven  counties  of  the  State  now  had  representatives  on  the  board  of  agri- 
culture. 

The  institute  work  continued  under  the  direction  of  the  State  board  of  agriculture, 
as  has  been  stated,  iintil  the  creation  of  the  department  of  agriculture,  under  an  act 
approved  March  13,  1895.  The  institutes  of  the  winter  of  1894-95  were  therefore  the 
last  that  were  conducted  imder  the  old  system.  One  hundred  and  forty-eight  were 
held  during  that  year. 

Under  the  old  system  the  control  and  direction  were  entirely  in  the  hands  of  the 
local  members  of  the  board  of  agriculture,  and  the  appropriation  by  the  State  was  dis- 
tributed by  the  secretary  among  the  counties  in  accordance  with  a  pro  rata  distribu- 
tion arranged  by  a  committee  of  the  board.  The  apportionment  for  the  year  1894-95 
gave  to  each  county  $65  and  then  2  cents  per  farm  additional.  The  local  manager 
selected  the  dates  for  his  institutes  and  secured  such  aid  as  in  his  judgment  the  cir- 
cumstances required,  and  paid  this  help  out  of  the  funds  in  his  hands  which  had  been 
contributed  by  the  State.  It  resulted  in  some  counties  having  as  many  as  six  insti- 
tutes while  others  with  proportionately  the  same  funds  held  but  one.  There  was  also 
an  interference  in  the  dates  for  holding  meetings,  this  matter  being  largely  left  to  the 
local  managers.  There  could  consequently  be  little  uniformity  of  action,  and  con- 
siderable difficulty  was  often  experienced  in  securing  desirable  speakers  for  meetings 
owing  to  this  conflict  in  time.  There  was  also  the  criticisms  made  by  other  agricul- 
tural organizations  in  the  counties  that  in  many  cases  they  had  no  voice  in  the  arrange- 
ment and  direction  of  these  institutes.  Their  members  accordingly  held  aloof  because 
they  felt  that  they  were  to  a  degree  ignored. 
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The  new  law  undertook  to  correct  these  defects,  and  made  it  the  duty  of  the  director 
to  fix  the  dates  for  all  institutes  that  were  to  be  arranged  for  in  such  a  way  as  to  save 
expense  in  traveling  and  economize  time.  The  following  extract  from  the  law  of 
1895  organizing  the  new  department  of  agi-iculture,  shows  the  method  adopted  for  the 
control  of  the  institute  work: 

Section  4.  There  shall  be  one  deputy  secretary  who  shall  be  appointed  by  the 
governor  for  the  term  of  four  years,  at  a  salary  of  .?3,000  a  year,  who  shall  also  be  director 
of  farmers'  institutes. 

Sec.  5.  Tliat  it  shall  be  the  duty  of  the  superintendent  of  institutes  to  arrange  them 
in  such  manner  as  to  time  and  place  of  holding  the  same  as  to  secure  the  greatest 
economy  and  efficiency  of  service,  and  to  this  end  he  shall,  in  each  county  where  such 
institutes  are  to  be  h^ld,  confer  and  advise  with  the  local  member  of  the  State  board 
of  agi-iculture,  together  with  representatives  duly  appointed  by  each  county  agri- 
tural,  horticultural,  and  other  like  organization,  with  reference  to  the  appointment 
of  speakers  and  other  local  arrangements. 

On  October  1,  1895,  Prof.  John  Hamilton,  of  State  College,  Center  County,  Pa., 
was  appointed  by  Gov.  Daniel  II.  Hastings  as  first  director  of  farmers'  institutes 
under  the  new  law,  and  served  in  that  capacity  until  1899.  During  his  tenure  of 
office  the  institute  system  was  reorganized,  and  institutes  were  held  annually  in  every 
county  in  the  State.  Interest  in  the  work  increased  each  year,  and  the  appropriation 
for  institute  purposes  was  raised  in  1897  from  $7,500  to  $12,500  per  annum,  and  in 
1901  to  $15,000  per  annum.  This  appropriation  was  made  to  the  department  of  agri- 
culture, and  its  expenditure  was  entirely  under  the  control  of  the  secretary.  An 
entirely  new  method  of  distribution  was  agreed  upon,  by  which  a  certain  sum  was 
granted  to  the  local  directors  in  the  several  counties,  and  a  portion  withheld  for  the 
purpose  of  paying  institute  lecturers  employed  l)y  the  State  department.  It  was 
made  on  the  basis  of  granting  two  days  of  institute  to  every  county  having  not  over 
1,000  farms  j  three  days  to  each  county  having  more  than  1,000  farms  and  not  over 
1,500;  afterwards  one  day  for  each  1,500  farms  or  fraction  thereof.  The  sum  of  $12.50 
per  day  was  granted  to  the  locrl  director  to  be  used  in- meeting  the  local  expenses. 
The  State  furnished  two  additional  lecturers,  who  were  paid  by  the  department. 

In  1899  Professor  Hamilton  was  appointed  by  Gov.  William  A.  Stone,  secretary  of 
agriculture,  and  was  succeeded  by  Mr.  A.  L.  Martin,  of  Enon  Valley,  as  deputy  sec- 
retary and  director  of  institutes,  who  has  continued  in  that  position  until  the  present 
time.  The  appropriation  for  carrying  on  the  work  for  the  past  two  years  has  been 
$17,500  per  year,  and  from  the  month  of  December  until  March  the  director  has  had 
five  corps  of  lecturers  traveling  continually  thruout  the  State  giving  instruction  in 
institutes  along  all  phases  of  agricultural  work.  At  these  meetings  instruction  is 
given  respecting  the  most  approved  methods  of  dairy  management,  including  the 
feeding  and  stabling  of  co\7s,  the  care  of  milk,  and  the  manufacture  of  butter  and 
cheese,  and  how  and  where  to  market  these  products  most  profitably.  In  soil  im- 
provement instruction  is  given  as  to  the  best  methods  for  securing  a  sujjply  of  nitrogen, 
phosphoric  acid,  and  potash.  Information  is  also  imparted  in  the  management  of 
swine,  sheep  husbandry,  market  gardening,  horticulture,  beekeeping,  etc. 

An  important  feature  of  the  institute  work  in  this  State  is  that  which  prescribes 
that  in  every  institute  meeting  an  entire  session  shall  be  given  to  the  discussion  of 
some  particular  topic  that  is  of  general  interest,  and  that  has  been  prescribed  by  the 
State  department  for  all  the  institutes  of  the  Commonwealth.  One  session  of  the 
institute  is  devoted  to  the  subject  of  education — of  a  kind  best  adapted  to  the  devel- 
opment of  rural  life. 

The  effect  has  been  to  secure  the  enactment  of  a  law  providing  for  the  centraliza- 
tion of  the  common  schools  and  for  the  transportation  of  the  children  to  and  from 
these  schools.  The  purpose  has  been  to  secure  for  country  children  such  instruction 
as  will  be  more  in  keeping  with  their  surroundings,  and  be  better  calculated  to  fit 
jthem  for  their  life  work  than  has  heretofore  been  given. 
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A  woman's  session  is  also  held  in  every  institute  thruout  the  State.  The  topics 
discust  are  the  country  home,  its  sanitation,  its  domestic  arrangement,  and  the  social 
environments  of  country  life. 

The  farmers'  institutes  of  Pennsylvania  have  long  since  past  the  problematic  stage 
and  are  to-day  filling  an  important  place  in  the  agricultural  and  commercial  interests 
of  the  Commonwealth.  Their  system  of  management,  altho  not  in  every  respect  com- 
plete, has  been  fairly  satisfactory  and  has  been  patterned  after  by  several  other  States. 
The  continued  and  increasing  demand  for  agricultural  instruction  is  daily  coming 
in  from  every  portion  of  the  State,  showing  that  the  farmers  are  alive  to  the  impor- 
tance of  adopting  accurate  and  improved  methods  in  the  conduct  of  their  farm  opera- 
tions, and  that  they  realize  that  their  hope  of  future  advancement  lies  in  the  appli- 
cation of  the  new  facts  that  science  is  daily  discovering  and  adapting  them  to  their 
use.  To  the  work  of  developing  and  distributing  these  fundamental  truths  the 
farmers'  institutes  of  Pennsylvania  are  consecrated. 

PORTO    RICO. 

Farmers'  institutes  have  not  been  organized  in  Porto  Rico. 

RHODE  ISLAND. 

The  farmers'  institutes  in  Rhode  Island  are  conducted  under  authority  granted  by 
the  general  assembly  in  an  act  past  May  19,  1892,  section  4  of  which  is  as  follows: 

The  board  [of  agriculture]  shall  hold  one  agricultural  institute  in  each  county 
annually,  either  independently  or  in  connection  with  any  society  or  association  or 
other  organization  devoted  to  the  same  general  objects,  and  may  hold  as  many  more 
as  it  shall  deem  expedient,  and  shall,  as  far  as  practicable,  encourage  State  and  local 
societies  in  the  interests  of  agriculture. 

In  the  annual  report  of  the  State  board  of  agriculture  for  the  year  1890  Governor 
Ladd  is  quoted  as  saying  that  "Four  meetings  were  held  in  different  parts  of  the 
State  before  the  1st  of  January,  1890.  These  were  small  and  tentative,  for  the  pur- 
pose of  ascertaining  whether  such  meetings  could  be  made  popular  and  profitable." 
Encouraged  l)y  the  success  attending  them,  the  first  formal  institute  for  1890  was 
called  at  Kingston  court-house  January  23,  1890,  and  was  addrest  by  several  emi- 
nent speakers,  among  others  Mr.  A.  W.  Harris,  assistant  director  of  the  Office  of 
Experiment  Stations  of  the  United  States  Department  of  Agriculture;  Dr.  H.  F. 
"WTieeler,  of  the  State  experiment  station  at  Kingston;  Dr.  Austin  Bowen  and  Presi- 
dent Andrews,  of  Brown  University. 

The  second  institute  was  held  in  Providence  February  26  and  27,  1890,  and  was 
formally  opened  Ijy  Governor  Ladd,  and  an  address  of  welcome  by  the  mayor  of 
Providence.  The  meeting  was  held  at  Manning  Hall,  Brown  University.  The 
attendance  was  large  and  enthusiastic.  Speakers  of  national  reputation  were  present. 
Prof.  W.  O.  Atwater  gave  an  admirable  resume  on  the  condition  of  agriculture  in 
the  United  States,  and  Edward  Burnett,  of  Massachusetts,  delivered  an  excellent 
lecture  on  dairy  cattle,  dealing  particularly  with  the  feeding  of  ensilage,  which 
had  at  this  time  assumed  considerable  importance  in  the  United  States.  Insti- 
tutes have  continued  *  ''he  present  time,  showing  that  they  have  met  a  need  in 
the  agriculture  of  tlir     "flite  that  is  general  and  much  appreciated. 

The  arranging  for  the  holding  of  institutes  is  committed  by  the  State  board  of 
agriculture  to  its  secretary,  and  the  expenses  are  paid  l)y  the  lioard  out  of  an  annual 
appropriation  of  $15,000,  appropriated  for  the  purpose  of  carrying  out  the  several 
provisions  of  the  act  by  which  the  board  of  agriculture  is  constituted.  Twelve  insti- 
tutes were  held  during  the  year  1904,  composed  of  21  sessions,  with  a  total  attendance 
of  1,260.     The  amount  appropriated  for  institute  purposes  was  §600,  and  the  entire 
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cost  was  $620.  Twelve  speakers  were  upon  the  State  lecture  force,  all  of  whom  were 
members  of  the  faculty  of  the  State  agricultural  college  or  of  the  experiment  station 
force. 

The  dates,  p'aces,  and  programs  are  arranged  by  the  director.  Two  thousand  live 
hundred  copies  of  reports  of  the  proceedings  were  printed  and  distributed. 

SOUTH  CAROLINA. 

In  lcS87  tlie  legislature  of  South  Carolina  made  it  obligatory  upon  the  board  of 
agriculture  to  hold  farmers'  institutes.  A  few  were  held  under  the  provisions  of 
that  act.  Several  years  later  Clemson  Agricultural  College  was  established,  and  the 
duties  of  the  board  of  agriculture,  so  far  as  it  related  to  the  holding  of  farmers'  insti- 
tutes, were  devolved  upon  the  l)oard  of  trustees  of  Clemson  Agricultural  College. 

A  law  of  South  Carolina,  enacted  in  1893, «  provides  that — 

The  board  of  trustees  of  Clemson  Agricultural  College  shall  have  power  to  hold 
agricultural  conventions  composed  of  delegates  from  each  county  of  the  State; 
*  *  *  and  to  conduct  farmers'  institutes  at  such  times  and  places  as  may  appear 
expedient,  and  they  are  authorized  to  use  such  parts  of  funds  under  their  control 
as  may  be  necessary  to  meet  the  expenses  of  con(lucting  such  institutes. 

From  this  time  until  the  present  farmers'  institutes  have  been  held  in  most  of  the 
counties  every  year,  with  increasing  pijpularity,  closing  each  season  with  a  several 
days'  institute  held  at  Clemson  Agricultural  College.  Last  year  33  institutes  were 
held,  having  a  total  attendance  of  8,690.  Fifteen  lecturers  were  upon  the  State 
institute  force;  9  were  contributed  by  the  agricultural  college  and  6  by  the  experi- 
ment station.  The  expenses  amounted  to  $600.  A  round-up  institute  at  the  close 
of  the  season,  extending  over  12  sessions,  was  held  at  the  college,  having  a  total 
attendance  of  about  1,500  persons. 

A  committee  of  the  board  of  trustees  of  Clemson  Agricultural  College  makes  out 
the  programs  for  the  ensuing  year  and  appoints  an  officer  to  take  charge  of  the  work 
of  conducting  the  meetings.  The  rule  adopted  by  the  board  is  to  require  that  an 
invitation  shall  be  received  from  not  less  than  15  farmers  in  a  locality  before  an  insti- 
tute will  be  granted,  and  it  is  also  required  that  those  desiring  institutes  must  have 
their  petition  in  the  hands  of  the  president  of  the  board  of  trustees  on  or  before  June  10. 
This  petition  must  designate  a  suitable  place  for  holding  the  institutes,  and  the 
locality  will  be  expected  to  provide  either  a  suitable  building  or  seats  in  some  grove 
for  the  comfortable  accommodation  of  those  who  attend  the  institute. 

The  director  appoints  the  dates  on  which  the  institutes  will  be  held,  giving  due 
notice  to  the  petitioners  in  each  locality.  Thereupon  they  are  expected  to  advertise 
the  meeting  thruout  the  territory  which  the  institute  is  to  reach.  The  appropriation 
is  made  by  the  trustees  of  the  agricultural  college  from  the  college  and  staff  funds. 

SOUTH  DAKOTA. 

The  first  farmers'  institutes  in  South  Dakota  were  held  in  the  winter  of  1889-90, 
and  were  conducted  under  the  direction  of  James  H.  Shepard,  chemist  in  the  South 
Dakota  Agricultural  College.  The  college  at  that  time  had  no  winter  term,  and  an 
institute  was  planned  to  be  held  at  the  institution,  to  continue  for  several  weeks. 
The  next  winter,  1890-91,  the  same  method  was  tried,  but  !-  both  cases  with  indif- 
ferent success.  It  was  found  that  the  number  of  farmers  tl  uld  be  induced  to 
attend  the  institute  meetings  was  not  sufficient  to  justify  the  expense.  This  plan 
was  therefore  abandoned,  and  meetings  were  arranged  to  be  held  in  various  parts  of 
the  State,  to  continue  for  about  three  days.     This  proved  much  more  acceptable. 

The  work  was  conducted  by  the  professors  of  the  college.  No  funds  were  avail- 
able for  meeting  the  expense,  and  the  localities  in  which  the  meetings  were  held 
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were  required  to  furnish  a  hall  free  of  charge  and  also  to  provide  for  the  advertising 
■of  the  institutes  and  the  entertainment  of  the  speakers. 

In  1895  Professor  Shepard  was  formally  placed  in  charge  of  the  institute  work  as 
director.  No  appropriation  was  made  by  the  State  to  meet  the  expenses  of  the  work. 
Meetings,  however,  were  held  during  the  seasons  of  1895  and  1896,  and  some  good 
work  was  accomplished. 

In  1897  the  legislature  took  up  the  in.'^tilute  question,  and  the  Slate  engineer  was 
made  director  of  farmers'  institutes,  and  the  sum  of  !?]  ,000  per  year  was  granted  for 
meeting  the  expenses  of  the  work.  With  this  the  director,  S.  A.  Cochran,  employed 
a  lecturer  on  dairy  science  and  one  on  domestic  economy  for  about  two  months  each 
winter.  N.  E.  Hansen,  professor  of  horticulture  of  the  agricultural  college,  was 
added  to  the  force,  but  with  no  compensation  other  than  his  salary  received  from 
the  college.  With  this  corps  of  instructors  a  considerable  number  of  two-day  insti- 
tutes were  held  in  various  parts  of  the  State,  aided  by  such  local  talent,  as  the  several 
communities  were  able  to  furnish.  Two  institutes  were  held  each  week,  and  a  sys- 
tem was  rapidly  being  inaugurated  which  promised  excellent  results. 

The  legislature  of  1900-1901  failed,  however,  to  make  any  appropriation  for  the 
institutes,  and  since  that  time  up  until  the  beginning  of  1905  no  institutes  were 
held,  except  a  few  local  meetings  conducted  by  the  farmers  themselves. 

The  legislature  of  1904-5,  at  the  request  of  the  officers  of  the  State  agricultural 
college,  appropriated  ?5,000  per  year  for  farmers'  institute  purposes,  and  has  placed 
the  oversight  of  the  work  in  the  hands  of  the  president  of  the  college  and  the  regents 
of  that  institution.  The  way,  therefore,  is  open  for  resuming  the  work,  and  it  is 
the  intention  of  the  college  authorities  to  inaugurate  a  vigorous  campaign  along  insti- 
tute lines  during  the  coming  winter. 

TENNESSEE. 

The  oldest  agricultural  organization  in  the  State  is  known  as  the  East  Tennessee 
Farmers'  Convention,  which  held  its  first  meeting  in  1875,  and  has  held  annual  meet- 
ings ever  since  at  Knoxville.  Its  membership  embraces  all  of  the  East  Tennessee 
counties.  The  present  officers  are:  W.  Getys,  Athens;  A.  M.  Soule,  secretary,  Knox- 
ville. 

The  institute  movement  under  the  auspices  of  the  StiUe  department  of  agriculture 
was  first  inaugurated  during  the  administration  of  Commissioner  A llisoTi  in  1893.  No 
appropriation,  however,  was  made  for  its  maintenance  at  that  time.  Four  institutes 
were  held  in  that  year  at  the  following  places:  Knoxville,  Pulaski,  McMinnville,  and 
Jackson.  Commissioner  Allison  continued  this  work  during  his  administration  of  four 
years,  as  did  also  Commissioner  Essary  during  1897-98. 

Thomas  H.  Paine  was  appointed  commissioner  of  agriculture  in  1898,  and  recognizing 
the  importance  of  this  work,  secured  an  appropriation  of  $2,500  per  year  for  institute 
work  for  a  period  of  four  years. 

The  commissioner  of  agriculture  selects  the  lectiu'ers,  arranges  the  programs,  and 
decides  the  times  and  places  for  holding  institute  meetings.  The  State  is  naturally 
divided  into  three  distinct  geographical  sections — eastern,  middle,  and  western  Ten- 
nessee. Originally  the  institute  organizations  were  formed  into  several  divisions.  It 
was  during  Mr.  Paine's  administration  that  county  organizations  instead  of  division 
organizations  were  attempted  with  success.  Interest  continued  to  grow  in  the  work, 
until  under  the  present  administration  an  appropriation  of  $5,000  per  year  has  been 
secured  for  the  use  of  the  farmers'  institutes.  During  the  past  year  69  county  institutes 
were  held,  and  3  division  institutes  in  the  different  grand  divisions  of  the  State.  The 
^.verage  attendance  of  the  county  institutes  was  140  and  the  division  institutes  1,200. 
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TEXAS. 

Fourteen  years  ago,  in  1892,  under  the  management  of  a  prominent  agricultural 
journal  printed  at  Dallas,  a  series  of  farmers'  institutes  was  held  in  Texas  with  the  coop- 
eration of  the  railroads,  the  agricultural  and  mechanical  college,  and  a  number  of  volun- 
teer lecturers,  including  such  men  as  R.  F.  Butler,  Doctor  Folsetter,  W.  S.  Marshall,  and 
others.  Those  institutes  were  followed  by  a  request  addrest  to  the  Texas  legislature 
for  State  aid  in  the  support  of  the  movement.  The  legislature  did  not  then  appreciate 
the  importance  of  this  work,  and  when  asked  for  an  appropriation  for  its  support  refused 
to  provide  any  funds  for  that  purpose. 

In  July,  1897,  the  Farmers'  Congress,  a  State  organization,  adopted  a  new  constitu- 
tion, in  which  the  following  resolution  was  incorporated: 

Resolved,  That  the  objects  of  this  organization  shall  be  to  develop  accurate  and 
scientific  knowledge  of  the  arts  of  agriculture,  to  establish  and  encourage  farmers' 
institutes,  etc. 

This  statement  of  purpose  respecting  the  institutes  produced  no  definite  results  until 
1902,  when  the  journal  before  referred  to  supplied  a  State  organizer  at  its  own  expense, 
and,  with  the  assistance  of  public-spirited  men,  aided  by  the  railroads,  a  series  of  insti- 
tutes was  held,  beginning  with  one  at  Terrell,  August  27,  and  continuing  thruout  the 
autumn  and  winter.  The  effect  of  this  series  of  meetings  upon  the  general  public  was 
such  that  the  legislature  of  Texas  in  1903  appropriated  |5,400  to  the  Agricultural  and 
Mechanical  College  of  Texas  for  farmers'  institute  purposes  for  two  years. 

Immediately  upon  the  passage  of  this  act  a  member  of  the  faculty  of  the  college  was 
appointed  by  the  board  of  directors  to  take  charge  of  organizing  and  conducting  insti- 
tutes. R.  L.  Bennett  was  chosen  institute  director  and  was  later  succeeded  by  J.  W. 
Carson,  of  College  Station. 

During  the  past  year  the  director  has  organized  150  institutes  in  the  several  counties 
and  has  also  formed  a  large  number  of  truck-growers'  associations.  The  director  and 
the  president  of  the  college  arrange  the  dates,  places,  and  programs  for  institute  meet- 
ings. All  of  the  local  expenses  are  met  by  the  citizens  of  the  community  in  which  the 
institute  is  held,  including  very  frequently  the  entertainment  of  the  State  lecturers. 
One  hundred  and  forty-four  institutes  were  held  during  the  year,  140  of  these  being 
one-day  institutes  and  4  two-day.  The  total  number  of  sessions  was  178  and  the  attend- 
ance 15,1.30.  There  were  34  lecturers  on  the  State  force,  23  of  whom  were  supplied  by 
the  agricultural  college  and  experiment  station,  who  contributed  two  hundred  and 
eighty-four  days  of  time.  The  cost  of  the  institutes  for  the  year  was  §3,950.  Two 
thousand  and  seven  hundred  dollars  of  this  was  from  the  State  appropriation  and  the 
balance  from  an  appropriation  made  by  the  United  States  Department  of  Agriculture 
out  of  the  boll  weevil  fund,  to  be  expended  under  the  supervision  of  the  president  of 
the  college  as  collaborator. 

County  organizations  are  formed  under  a  constitution  and  by-laws  suggested  by  the 
State  director.  By  the  terms  of  this  constitution  the  local  societies  agree  to  meet  once 
each  month  for  the  discussion  of  agricultural  questions.  Two  round-up  institutes  were 
held,  at  which  1 ,250  persons  were  in  attendance.  The  railroads  have  cooperated  gen- 
erously by  supplying  transportation  to  the  lecturers,  and  in  many  instances  furnishing 
complete  entertainment  while  the  lecturers  were  on  their  road. 

UTAH. 

Up  to  July  1,  1896,  the  only  farmers'  institute  work  done  in  the  State  was  represented 
by  occasional  popular  talks  given  by  members  of  the  faculty  of  the  Agricultural  College 
of  Utah,  and  of  the  staff  of  the  experiment  station.  On  July  1,  1896,  a  bill  approved 
by  the  governor  March  28,  1896,  went  into  effect,  granting  the  agricultural  college  the 
sum  of  $1,500  annually  for  the  purpose  of  conducting  farmers'  institutes  in  the  State 
and  for  publishing  an  annual  report  of  institute  work.o 

oSeeU.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  135  (Revised),  p.  31. 
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Undor  this  act  institutes  have  been  held  each  year  and  seven  farraor«'  institute 
annual  repi/rts  have  been  prepared  and  published.  During  the  first  two  years  after 
the  passage  of  this  act  it  was  attempted  to  interest  the  farmers  by  sending  out  parties 
of  four  to  six  members  of  the  college  and  station  staff,  who  traveled  by  mil  and  by  team 
over  the  larger  portion  of  the  State,  holding  farmers'  institutes  in  the  towns  and  villages 
on  the  way. 

After  1898  the  work  was  conducted  mainly  by  sending  out  speakers  to  localities  that 
made  requests  for  assistance.  This  was  found  to  be  a  very  expensive  method  of  doing 
the  work,  and  after  the  year  1900  farmers'  institute  tours  were  arranged.  Two  or  more 
speakers  from  the  college  would  spend  one  or  two  weeks  doing  institute  work,  holding 
a  meeting  every  day  in  different  places.  This  method  was  also  found  rather  unsatisfac- 
tory, partly  because  of  the  great  expense  and  partly  also  because  the  college  in  most  cases 
had  to  plan  the  trips,  advertise  the  meetings,  and  frequently  the  people  felt  that  the 
officers  of  the  State  institute  were  forcing  their  meetings  upon  the  farmers. 

About  two  years  ago  the  plan  was  adopted  of  holding,  as  far  as  possible,  only  county 
institutes  and  of  sending  speakers  from  the  college  to  such  institutes  only  when  formal 
requests  for  such  help  was  made  by  the  proper  county  organizations.  This  plan  is 
working  very  well,  is  satisfactory  in  every  respect,  and,  besides,  is  economical.  Two 
to  four  speakers  are  sent  out  to  take  part  in  the  institutes  in  two  cr  more  counties.  The 
times  of  holding  the  farmers'  institutes  are  so  arranged  that  one  county  institute  follows 
another,  in  order  to  allow  the  speakers  to  make  the  very  best  tise  of  their  time.  The 
county  institutes  extend  over  at  least  two  days,  each  day  consisting  of  three  sessions  for 
the  men  and  three  for  the  women.  The  counties  do  all  the  work  of  advertising  and 
other  preparation. 

The  following  circular  announcement  has  been  issued  })y  the  college,  showing  the 
method  to  be  pursued  in  securing  an  institute: 

In  compliance  with  the  law,  the  faculty  of  the  college  has  been  authorized  to  hold 
farmers'  institutes  in  the  various  counties  of  this  State,  and,  as  far  as  possible,  to  make 
the  subjects  discust  at  each  institute  meet  the  special  needs  cf  the  locality  where  it 
is  held. 

All  expenses  of  the  meeting  will  be  met  by  the  college,  and  authority  will  be  given 
for  the  printing  of  notices  and  programs  to  those  making  application  for  institutes.  For 
the  present  it  is  recommended  that  institutes  be  held  during  one  day  and  evening, 
devoting  the  day  session  to  papers  and  discussions  upon  special  farm  topics,  and  the 
evening  to  lectures  and  addresses  on  subjects  of  more  general  interest  to  the  commun- 
ity at  large.  Local  speakers  and  writers  are  expected  to  assist  in  the  exercises  of  the 
institute  by  discussing  subjects  in  which  they  are  most  interested  or  in  which  they  have 
had  successful  experience.  If  an  institute  is  desired  in  any  community,  those  inter- 
ested are  requested  to  select  the  topics  that  are  believed  to  be  of  the  most  interest  to 
the  locality,  determine  upon  a  date  for  the  meeting,  and  arrange  for  such  local  speakers 
as  may  l)e  desired.  Usually  not  more  than  two  professors  from  the  college  can  attend 
an  institute  at  one  time. 

The  interest  in  the  farmers'  institute  work  is  rapidly  growing  in  this  State.  Numer- 
ous local  institutes  and  societies  have  been  organized.  Many  county  institutes  are 
also  in  existence,  and  it  is  now,  as  it  always  has  been,  quite  impossible  for  the  college  to 
meet  all  the  requests  made  upon  it  by  the  above-mentioned  appropriations.  At  least 
one-third  of  the  appropriation  is  spent  annually  in  publishing  the  Annual.  The 
remaining  $1,000  does  not  allow  much  traveling  in  a  State  as  large  as  is  Utah. 

VERMONT. 

By  an  act  of  the  general  asseml)ly  of  the  State  of  Vermont  approved  November  22, 
1870,  the  governor  of  the  State,  the  president  of  the  State  agricultural  college,  and  six 
persons  to  be  appointed  by  the  governor  and  confirmed  by  the  senate  were  constituted 
the  "Vermont  Board  of  Agriculture,  Manufactures  and  Mining,"  to  hold  office  until 
the  1st  day  of  November,  1872,  their  successors  to  be  appointed  biennially. 

The  first  meeting  of  the  board  was  sul^ject  to  the  call  of  the  governor,  at  which  meet- 
ing the  organization  of  the  l)oard  was  perfected,  and  consisted  of  His  Excellency  John 
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W.  Stewart:  James  B.  Angell,  presidcMit  State  Agricultural  College;  Peter  Collier, 
secretary  of  the  board,  and  the  following  persons  as  appointed  by  the  governor  and 
confirmed  by  the  senate:  A.  B.  Ilalbert,  of  Essex;  Charles  H.  Heath,  of  Plainfield; 
Frederick  Holbrook,  of  Brattleboro;  Pitt  W.  Hyde,  of  Castleton;  Z.  E.  Jameson,  of 
Irasl)urg,  and  N.  B.  Sanford,  of  \Vhiteriver  Junction. 

The  act  of  the  general  assembly  which  provided  for  this  board  also  conditioned  that 
the  board  shall  hold  at  least  one  business  meeting  each  year  and  as  many  more  as  they 
deemed  expedient,  to  which  the  people  of  the  State  shall  be  invited  to  participate  for 
the  investigation  and  discussion  of  matters  relating  to  agriculture,  horticulture,  manu- 
factures, and  mining,  and  a  sum  not  exceeding  $2,500  was  appropriated. 

During  the  two  years  this  board  was  in  office  nine  public  meetings  were  held  in 
different  towns  of  the  State,  at  which  the  sul)jects  of  fruit  culture,  grass  culture,  practi- 
cal agriculture,  fertilization,  education,  manufacturing,  and  mining  were  presented  by 
experts  on  the  different  subjects  and  thoroly  discust  by  people  present  at  the  meetings. 

From  the  first  the  board  had  the  hearty  cooperation  of  the  best  farmers  of  the  State, 
also  those  interested  in  the  different  branches  covered  l)y  the  act  creating  the  board. 

In  1873-74  nineteen  public  meetings  were  held  by  the  board,  at  all  of  which  the 
attendance  was  large  and  great  enthusiasm  shown  by  the  general  public.  Papers  on 
subjects  pertaining  to  agriculture  were  read  and  discust,  including  dairying,  fruit 
culture,  sheep,  cattle,  and  horse  breeding,  farm  buildings,  stock  feeding,  sugar  mak- 
ing, etc. 

In  1875-1882  meetings  were  held  thruout  the  State,  usually  with  good  attendance, 
and  much  interest  taken  in  them  by  the  public. 

In  1883-84  forty-seven  meetings  were  held  and  the  number  of  addresses  given  at 
these  meetings  and  under  the  direction  of  the  board  was  731. 

In  1885-86  sixty-four  meetings  were  held  and  the  number  of  addresses  given  was  922. 

In  1894  the  amount  to  be  expended  by  the  board  was  raised  and  limited  to  $5,000, 
and  the  board  was  given  jurisdiction  over  the  importation  or  introduction  of  horses  and 
other  domestic  animals  into  the  State  such  as  had  been  exposed  to,  or  believed  to  be 
infected  with,  any  contagious  disease.  They  were  given  power  to  examine  the  ani- 
mals in  the  State  supposed  to  be  infected  and  under  certain  conditions  to  kill  or 
quarantine  the  same. 

The  report  of  1894-95  shows  twenty-seven  public  meetings,  the  subjects  presented 
and  discust  covering  all  branches  of  farming  and  stock  raising. 

In  1897  twenty-seven  meetings  were  held  thruout  the  State,  from  one  to  three  days 
each,  having  an  attendance  of  from  150  to  600  people.  In  1898  twenty-seven  meetings 
were  held,  in  1899-1900  sixty-three,  and  in  1901  forty-three. 

In  1902  the  general  assembly  past  an  act  constituting  the  governor,  the  president  of 
the  University  of  Vermont  and  State  Agricultural  College,  and  three  persons  appointed 
by  the  governor  and  confirmed  by  the  senate,  and  "who  shall  hold  office  for  two  years," 
to  constitute  a  board  of  agriculture,  conditioned  that  the  l)oard  shall  hold  at  least  one 
meeting  in  each  county  annually,  and  may  employ  such  talent  as  lecturers  as  they 
deem  expedient. 

In  1903  forty-nine  meetings  were  held,  and  the  interest  shown  by  the  general  public 
was  very  gratifying  to  the  board  and  the  several  persons  who  appeared  as  instructors. 

At  the  biennial  session  of  the  legislature  of  1904  the  governor  appointed  as  the  three 
additional  persons  to  serve  for  the  ensuing  two  years  George  Aitken,  of  Woodstock; 
Earnest  Hitchcock,  of  Pittsford;  and  Dana  H.  Morse,  of  Randolph,  as  the  members  of  the 
board.  These  appointments  were  confirmed  by  the  senate.  At  a  meeting  of  the  board 
George  Aitken  was  elected  as  the  secretary,  so  that  the  board  as  now  constituted  consists 
of  His  Excellency  C.  J.  Bell,  president;  M.  H.  Buckham,  of  the  University  of  Ver- 
mont; George  Aitken  as  secretary,  and  Earnest  Hitchcock  and  Dana  H.  Morse. 

During  the  thirty-four  years  of  its  existence  the  board  of  agriculture  of  Vermont  has 
each  year  held  its  meetings  and  kept  up  its  interest  in  the  development  of  the  agri- 
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culture  of  the  State.  It  has  extended  the  scope  of  its  work  from  year  to  year  until  now 
its  lecturers  cover  a  large  field  in  their  instruction,  and  their  Avork  is  proving  of  great 
benefit  to  the  farming  interests  of  the  State.  The  board  has  been  judicious  in  the 
employment  of  men  as  lecturers,  selecting  only  those  who  are  experts  in  the  several 
lines  of  farming,  as  stock  raising,  fruit  culture,  dairying,  sugar  making,  sanitary 
farm  buildings,  etc. 

The  work  of  the  board  has  stimulated  the  farmers  of  the  State  to  aim  at  a  much 
higher  grade  of  farming.  Its  lecturers  have  taught  them  the  value  of  commercial 
fertilizers  and  their  more  economical  use,  the  importance  of  the  exercise  of  care,  and  the 
use  of  scientific  methods  in  the  feedingof  animals,  the  valueo^^  keeping  accurate  records 
of  milk  production,  the  conservation  of  moisture  in  the  soil,  and  the  use  of  various 
forage  crops  both  as  food  for  animals  and  as  furnishing  fertility  for  the  betterment  of 
their  farms.  In  these  and  numerous  other  respects  the  influence  and  teachings  of  the 
board  and  of  the  specialists  employed  as  instructors  in  the  institutes  have  been  of 
untold  value  to  the  farming  interests  of  the  State. 

In  1904,  48  institutes  were  held,  with  an  estimated  attendance  of  10,000  persons. 
The  secretary  of  the  board  of  agriculture  is  the  superintendent  of  institutes  and  has, 
under  the  direction  of  the  board,  control  of  the  work  of  fixing  the  dates  and  places  for 
the  institutes  and  of  arranging  the  programs. 

VIRGINIA. 

Farmers'  institutes  seem  to  have  taken  definite  form  in  Virginia  about  the  year  1890. 
In  the  reports  of  Thomas  Whitehead,  commissioner  of  agriculture  for  1888-89,  reference 
is  made  to  the  advisability  of  holding  institutes,  and  quotations  are  made  from  the  reports 
of  the  directors  of  institute  work  in  some  other  States.  The  first  meeting  was  held  at 
Chatswortli  Farms,  owned  by  R.  B.  Chaffin,  near  the  city  of  Richmond,  Septeml:)er 
25  and  26,  1890.  The  meeting  was  well  attended  and  addresses  were  delivered  by  a 
number  of  prominent  farmers  and  scientists.  A  summary  of  the  proceedings,  together 
with  the  papers  read,  is  contained  in  the  report  of  the  State  board  of  agriculture  for  the 
year  1890.  The  expenses  of  the  meeting  seem  to  have  aggregated  $169.03.  It  is 
interesting  to  note  that  even  at  this  early  date  the  services  of  scientific  experts  were 
considered  of  importance,  for  Professors  Massey  and  Alvord  addrest  the  meeting. 
Doctor  McBryde,  president  of  the  Virginia  Polytechnic  Institute,  delivered  a  number 
of  notable  addresses  on  agricultural  education  and  experimental  work  at  meetings  held 
in  lateryears.  ^  Sincetheinceptionof  the  farmers'  institute  movement,  theofficersof  the 
Virginia  Experiment  Station  have  been  frequently  called  on  to  deliver  addresses  before 
meetings  held  in  all  parts  of  the  State,  a  service  cheerfully  rendered  on  their  part. 

The  initial  meeting  was  so  successful  that  the  State  board  was  encouraged  the  next 
year  to  appropriate  the  sum  of  $250  for  farmers'  institutes  to  be  held  in  each  Con- 
gressional district  of  the  State  upon  a  written  petition  signed  by  300  farmers  in  the  dis- 
trict. Under  this  plan  four  institutes  were  held  in  the  year  1891,  namely,  at  Chats- 
worth,  Charlottesville,  Bedford,  and  Pulaski,  and  the  expense  incurred  for  speakers 
was  $890.11.  Many  of  the  papers  read  at  these  meetings  are  published  as  an  appendix 
to  the  commissioner's  report  for  1891.  On  the  whole,  farmers'  institutes  seem  to  have 
gained  ground  and  to  have  found  favor  in  the  different  sections  of  the  State  during 
the  year. 

The  institute  work  was  continued  in  the  year  1892,  meetings  being  held  at  Alex- 
andria, Cape  Charles,  Grange  Camp,  Burkeville,  and  Lynchburg,  and  $1,425.50  was 
expended  in  the  work.  The  meetings  seemed  to  have  been  highly  successful,  judging 
from  the  commissioner's  report,  and  he  calls  attention  to  the  value  of  the  meetings  and 
suggeststhe  advisability  of  the  State  making  a  special  aj)propriat  ion  for  the  maintenance 
of  institutes.  As  heretofore,  a  number  of  the  best  papers  read  before  the  institutes 
were  published  as  a  part  of  the  commissioner's  report  for  the  year  1892. 
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The  movement  seems  to  have  waned  somewhat  during  the  year  1893.  Only  three 
meetings  were  lield,  namely,  at  Lynchburg,  Harrisonburg,  and  Manassas.  The  total 
cost  was  §532.35.  Many  of  the  papers  read  are  reproduced  in  the  commissioner's 
report. 

Only  two  ai)plicalions  seem  to  have  been  received  for  institutes  in  1894,  while  only 
one  was  held  at  Tappahannock,  and  the  expense  was  $75. 

The  institute  movement  seems  to  have  revived  a  little  according  to  the  report  of  the 
commissioner  for  1895.  Four  meetings  were  reported  for  that  year  from  the  first,  sixth, 
seventh,  and  eighth  districts,  the  total  expense  being  something  like  $400.  The  meet- 
ings were  fairly  well  attended,  but  as  the  matter  had  been  left  entirely  in  the  hands  of 
the  farmers  and  no  systematic  effort  mlide  for  the  organization  of  the  meetings,  it  is  not 
surprizing  that  a  large  part  of  the  special  appropriation  made  by  the  board  for  holding 
institutes  should  have  l)een  returned  to  them. 

To  Thomas  ^^^litehead,  commissioner  of  agriculture  during  the  period  under  dis- 
cussion, belongs  the  honor  of  first  endeavoring  to  organize  and  place  farmers'  institutes 
on  a  permanent  basis  in  the  State  of  Virginia.  His  efforts  for  the  time  and  under  the 
conditions  which  confronted  him  were  certainly  successful.  While  these  gatherings 
were  not  as  far-reaching  in  their  influence  as  those  of  the  present  day,  the  information 
given  out  was  of  immense  value  to  those  attending  and  has  paved  the  way  for  the  more 
systematic  efforts  which  the  board  of  agriculture  in  cooperation  with  the  Virgini  i 
Experiment  Station  has  now  inaugurated. 

The  commissioner's  reports  for  the  years  1896,  1897,  and  1898  are  not  availal)le,and 
therefore  it  is  not  possible  to  say  just  what  progress  the  institute  movement  made  dur- 
ing that  peroid.  A  few  meetings  were  held  by  the  officers  of  the  experiment  station  at 
various  points  in  the  State  at  the  request  of  a  number  of  leading  farmers,  and  more 
would  have  been  held  but  for  the  fact  that  no  specific  appropriation  was  available  for 
the  work;  and  so,  while  the  station  and  college  authorities  fully  recognized  the  value  of 
institutes,  they  were  unable  to  take  a  very  active  part  in  them  because  of  a  lack  of 
funds,  but  the  institutes  have  always  had  their  cordial  support,  and  every  effort  has 
been  made  to  further  them.  Thomas  Whitehead  was  succeeded  by  G.  W.  Koiner  as 
commissioner  of  agriculture. 

In  Commissioner  Koiner's  report  for  the  year  1899  reference  is  made  to  the  value  of 
farmers'  institute  meetings  and  attention  is  called  to  the  excellent  work  being  done  in 
Wisconsin,  Iowa,  and  various  other  States  where  large  appropriations  were  made  for 
that  specific  purpose.  It  would  appear  from  this  statement  that  the  farmers'  institute 
movement  had  practically  died  out  in  Virginia.  No  report  is  available  as  to  where  or 
when  meetings  were  held  or  what  the  attendance  was.  The  item  of  expense  reads  as 
follows:  Appropriations  for  bulletins,  institutes,  and  reports,  $878.08.  It  is  not  likely, 
therefore,  that  many  meetings  were  held  within  the  year. 

In  the  rejiort  for  1900  the  commissioner  states  that  seventeen  counties  were  visited 
and  that  the  meetings  were  fairly  successful.  No  reference  is  made  to  the  places  where 
the  meetings  were  held.  The  disbursements  of  the  board  show  that  $3,000  was  spent 
for  these  meetings. 

Further  reference  is  made  to  the  institutes  in  the  report  for  1902,  but  no  account  is 
given  of  places  where  the  meetings  were  held  or  of  the  number  of  counties  visited. 
One  thousand  two  hundred  and  forty  dollars  was  spent  for  institute  work  according  to 
the  financial  statement  of  the  board. 

In  the  year  1903  the  commissioner's  report  states  that  "institute  meetings  have  been 
well  received."  The  number  is  not  given.  One  thousand  one  hundred  and  forty- 
nine  dollars  was  expended  that  year  for  institute  purposes.  In  1904  reference  is  made 
to  the  increased  demand  for  farmers'  institutes.  The  statement  of  expenditures  shows 
that  $1,610.10  was  used  for  conducting  them. 

Until  1903  the  holding  of  farmers'  institutes  was  practically  under  the  direction  of 
the  commissioner  of  agriculture,  but  with  the  adoption  of  the  new  constitution  in  that 
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year  an  appropriation  of  $500  from  Ihe  general  revenups  of  the  State  board  of  agriculture 
was  made  to  each  member  of  the  l)oard  for  holding  institutes  in  his  Congressional  dis- 
trict.o 

At  a  joint  meeting  of  the  State  board  of  agriculture  and  the  board  of  control  of  the 
Virginia  Polytechnic  Institute,  held  about  a  year  ago,  a  plan  of  cooperation  between 
the  two  boards  was  decided  on,  whereby  the  members  of  the  experiment  station  staff 
were  made  available  as  lecturers  at  farmers'  institutes  in  the  State.  Since  that  time  a 
number  of  members  of  the  board  have  seen  fit  to  avail  themselves  of  the  services  of  the 
various  members  of  the  experiment  station  staff,  and  about  thirty  institutes  have  been 
held  in  the  last  six  months  in  five  Congressional  districts  of  the  State  at  the  following 
places:  Roanoke,  Wytheville,  Danville,  Stuart,  Rocky  Mount,  Martinsville,  Tazewell, 
Pearisburg,  Abingdon,  Gate  City,  Pulaski,  Harrisonburg,  New  Market,  Strasburg, 
Winchester,  Berryville,  Luray,  Eastville,  Onley,  Hallwood,  Mathews,  Gloucester, 
Orange,  Culpeper,  Crewe,  The  Plains,  Fairfax,  and  Leesburg.  The  experiment  sta: 
tion  officers  have  assisted  in  organizing  and  conducting  these  meetings  and  are  making 
every  effort  in  their  power  to  promote  the  development  of  the  farmers'  institute  move- 
ment in  the  State,  tho  unpaid  for  this  service.  The  meetings  have  been  well  attended, 
the  average  not  falling  far  short  of  two  hundred.  Considering  that  this  is  one  of«the  first 
efforts  made  in  the  State  to  hold  institutes  in  a  systematic  manner,  the  results  are  par- 
ticularly gratifying.  The  farmers  attending  have  evidenced  the  greatest  interest  in 
the  meetings,  both  by  their  presence  and  the  variety  and  number  of  questions  asked 
th^  speakers.  In  every  county  visited  there  has  been  a  request  for  a  meeting  next 
year,  and  if  the  good  work  so  well  commenced  is  followed  up  by  the  individual  mem- 
bers of  the  board  a  new  era  in  farmers'  institutes  in  Virginia  is  in  sight. 

The  value  of  farmers'  institutes  is  so  clearly  recognized  and  their  merits  have  been 
so  fully  set  forth  before  the  public  that  it  is  not  necessary  to  further  emphasize  this 
point.  The  discussion  of  important  subjects  in  these  meetings  will  certainly  be  pro- 
ductive of  much  good.  All  that  seems  to  be  needed  in  Virginia  in  order  to  make  the 
farmers'  institute  movement  a  permanent  and  successful  means  of  improving  and 
ameliorating  agricultural  conditions,  disseminating  useful  and  practical  information, 
and  adding  materially  to  the  development  of  the  State,  is  a  definite  and  aggressive 
policy  with  regard  to  the  organization  of  the  meetings  in  the  several  Congressional  dis- 
tricts. The  fact  that  the  farmers  are  ready  and  anxious  to  avail  themselves  of  the 
information  to  be  obtained  thru  these  meetings  has  been  very  clearly  demonstrated  in 
every  county  where  the  meetings  have  been  properly  advertised. 

WASHINGTON. 

In  an  act  approved  March  28,  1890,  creating  a  commission  of  technical  instruction  to 
establish  a  college  of  agriculture  and  mechanic  arts  in  accordance  with  the  provisions 
of  the  land-grant  act  of  1862  of  the  General  Government,  the  general  scheme  of  instruc- 
tion and  methods  for  carrying  out  the  processes  of  the  new  institution  were  specifically 
set  forth.  In  section  3  of  this  act  a  required  part  of  the  work  of  the  college  is  definitely 
stated  to  be  "to  hold  farmers'  institutes  at  such  times  and  places  and  under  such  regu- 
lations as  it  may  determine."  This  was  reaffirmed  in  1897  in  an  act  defining  the  duties 
of  the  State  Agricultural  College  and  School  of  Science. 

Immediately  upon  the  opening  of  the  agricultural  and  mechanical  college  the  first 
of  a  series  of  farmers'  institutes  was  held  under  the  auspices  of  the  college  at  Colton  on 
January  30,  1892,  C.  W.  Richardson  presiding,  with  E.  E.  Alton  as  secretary.  There 
were  62  persons  in  attendance.  The  college  was  represented  by  President  Lilly  and 
Profes.sors  Scobey,  Lake,  and  Munn.  The  subjects  discust  were  the  purposes  and 
aims  of  the  Washington  Agricultural  College,  dairy  farming,  the  tree  crop  for  eastern 
Washington. 

"  There  are  ten  Congressional  districts  in  the  State. 
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The  second  institute  of  the  series  convened  at  Garfield,  Whitman  Oounty.  Saturday, 
Fi'bruary  20,  1S92.  President  Lilly  called  the  meeting  t  >  order,  wlierciipon  Sciiuldr 
A  .C.  McCroskey  was  elected  chairman  and  A.  S.  Beach,  secretary. 

The  chairman,  in  announcing  the  object  of  the  meeting,  stated  that  the  agricultural 
college  faculty  were  present  to  discuss  with  others  various  subjects  of  interest  to  farm- 
ers and  also  to  extend  the  objects  and  workings  of  the  college.  The  farmers  were  pres- 
ent to  aid  in  the  consideration  of  the  subjects  to  be  discust.  The  numl)er  in  attend- 
ance is  given  at  137.  - 

The  third  institute  was  held  at  Poiueroy,  Garfield  County,  Saturday,  May  15,  1902. 
President  Lilly,  calling  the  meeting  to  order,  stated  the  object  tj  be  that  of  discussing 
the  various  subjects  of  interest  t;)  the  farmer  and  fruit  grower,  and  als;)  to  explain  the 
objects  and  workings  of  the  college,  and  bring  the  college  faculty  in  close  touch  and 
sympathy  with  the  industrial  interests  and  people  of  the  entire  State.  At  this  meeting 
there  were  109  persons  in  attendance. 

The  legislature  at  its  session  of  1902  past  an  act  making  appropriation  for  farmers' 
institutes  in  which  the  number  to  be  held  each  year  is  definitely  stated.  The  clause  is 
as  follows: 

For  maintenance  and  conducting  farmers'  institutes  under  direction  of  the  regents  of 
the  Washington  Agricultural  College  and  School  of  Science,  $2,500  per  year:  Provided, 
That  at  least  one  institute  shall  be  held  in  each  county  of  the  State  in  each  year. 

Under  the  existing  organization  the  president  of  the  college  is  the  superintendent  of 
farmers'  institutes  and  the  dean  of  agriculture  is  the  field  agent  and  has  direct  control 
of  the  execution  of  the  work.  The  State  is  districted  into  four  circuits— northwest, 
southwest,  northeast,  and  central— with  an  organizer  in  charge  of  each  circuit.  County 
organizations  have  been  established  thruout  the  State,  which  are  intrusted  with  the 
duty  of  making  local  arrangements  for  institute  meetings.  In  1894,  57  institutes  were 
held;  12  were  one-day,  44  were  two-day,  and  1  was  a  three-day  institute.  The  total 
number  of  sessions  was  259,  and  the  attendance  is  given  at  15,922.  Twelve  speakers 
are  upon  the  State  institute  force;  8  of  these  are  from  the  faculty  of  the  agricultural 
college  and  the  staff  of  the  experiment  station. 

WEST   VIRGINIA. 

The  first  movement  for  the  organization  of  a  system  of  State  and  county  farmers' 
institutes  in  West  Virginia  was  made  by  A.  D.  Hopkins,  of  Kanawha  Station,  Wood 
County,  who  issued  a  call  on  February  10,  1889,  for  a  meeting  of  farmers  to  be  held  at 
the  residence  of  Omar  Page,  Lockharts  Run  (now  Roosevelt),  Wood  County,  on 
February  16,  1889. 

This  meeting  was  held  at  the  time  and  place  designated,  with  a  number  of  farmers 
present  and  with  Omar  Page  in  the  chair,  and  A.  D.  Hopkins,  secretary.  The  object 
of  the  meeting  was  explained  by  the  secretary  as  follows: 

The  object  of  this  meeting  is  to  take  steps  toward  organizing  a  State  farmers'  institute 
society  for  the  purpose  of  organizing  and  conducting  a  system  of  farmers'  institutes, 
farmers'  clubs,  and  farmers'  meetings  in  Wood  County,  and  to  assist  in  extending  the 
system  thruout  the  State. 

The  plan  proposed  to  organize  a  society  to  be  known  as  the  "Farmers'  Institute 
Society  of  West  Virginia,"  the  membership  to  be  composed  of  farmers  and  others  in 
Wood  and  other  counties  of  the  State  who  were  interested  in  agricultural  pursuits. 
The  society  was  to  have  for  its  main  object  the  organization  of  a  system  of  farmers' 
institutes  in  the  counties  represented  by  the  members,  and  to  assist  in  extending  the 
system  to  other  counties  of  the  State  with  a  view  to  establishing  the  work  upon  a  uni- 
versal and  cooperative  plan  as  follows: 

Members  of  the  State  society  were  to  organize  county  institute  societies;  members 
of  the  county  societies  were  to  organize  farmers'  clubs  and  special  meetings.  The 
membership  fees  and  annual  dues  for  farmers'  clubs,  5  cents;  for  county  institutes,  20 
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cents,  and  fc^r  State  institute  societies,  50  to  75  cents;  the  money  thus  collected  to  be 
u§ed  by  each  club  or  society  for  the  necessary  expenses  of  conducting  their  respective 
meetings  and  institutes.  The  farmers'  clubs  were  to  be  open  to  members  and  invited 
guests;  the  county  institutes  to  be  open  and  free  to  all  who  desired  to  attend. 

The  secretaries  of  the  clubs,  societies,  and  meetings  were  to  keep  a  record  of  pro- 
grams and  important  and  interesting  facts  presented  at  such  meetings  and  report  the 
same  in  writing  to  the  secretary  of  the  State  society,  who  would  also  act  as  general 
superintendent  of  the  system  and  furnish  an  annual  report  for  pul^lication. 

The  State  society  was  to  hold  one  or  two  institutes  each  year,  to  which  county 
societies  and  farmers'  clubs  would  be  expected  to  send  delegates  and  sjicakers,  assist 
in  obtaining  special  lecturers,  and  in  securing  an  audience. 

For  the  financial  support  of  the  proposed  system  membership  fees,  annual  dues, 
and  individual  contributions  were  to  be  depended  upon  until  State  aid  was  secured. 

After  a  discussion  of  the  plan  it  was  decided  to  call  a  meeting  of  the  farmers  of 
Wood  and  adjoining  counties  for  the  purpose  of  discussing  the  matter  further  and  to 
take  some  active  steps  toward  the  proposed  organization.  March  13  was  selected  as 
the  day  of  meeting,  and  the  place  the  court-house  in  Parkersburg.  A  circular  letter 
dated  March  2,  1889,  was  prepared  and  sent  out,  and  notices  were  also  given  by  the 
county  papers  calling  attention  to  the  meeting,  and  referring  to  the  necessity  of  farmers' 
institutes  being  conducted  in  West  Virigina  as  they  were  now  being  held  in  Ohio  and 
other  States. 

The  meeting  was  held  at  the  time  and  place  mentioned  and  was  attended  by  some 
of  the  most  progressive  and  intelligent  farmers  of  that  section  of  the  State.  S.  S.  Stone, 
of  Selden,  Wood  County,  was  chosen  temporary  chairman,  and  A.  D.  Hopkins  secretary. 

The  director  of  the  experiment  station,  John  A.  Myers,  was  present,  and  in  his 
address  explained  the  objects  of  the  experiment  stations  and  how  the  experiments 
and  investigations  would  benefit  the  farmers.  In  closing  he  referred  to  the  farmers' 
institute  as  one  of  the  best  educational  institutions  for  farmers  that  was  ever  started, 
and  that  he  would  like  to  see  them  organized  in  every  county  in  the  State. 

The  plan  of  organization  for  farmers'  institutes  that  had  been  presented  by  Mr. 
Hopkins  at  the  February  meeting  was  taken  up  and  discust,  after  which  the  sec- 
retary moved  that  steps  be  taken  toward  effecting  a  jjermanent  organization.  This 
was  carried,  and  15  names  were  presented  for  charter  membershii).  On  motion  of 
A.  A.  Keller,  the  organization  was  made  permanent,  and  the  temporary  officers  were 
retained. 

The  secretary  then  presented  a  draft  of  a  constitution  for  an  institute  society,  which 
was  referred  to  A.  A.  Keller  and  James  McMechen,  the  president  and  secretary,  a 
committee  to  report  a  constitution  to  a  succeeding  meeting. 

This  committee  met  at  the  Commercial  Hotel  in  Parkersburg  on  March  16  and  23 
and  decided  upon  a  constitution,  which  was  reported  to  a  general  meeting  of  the 
society  at  Parkersburg  on  June  1,  1889,  and  adopted.  The  Farmers'  Institute  Society 
of  West  Virginia  was  then  permanently  organized,  with  S.  S.  Stone  president,  J.  T. 
McMechen  vice-president,  A.  D.  Hopkins  secretary,  and  Omar  Page  treasurer.   - 

The  constitution,  as  adopted,  provided  for  the  election  of  a  president,  vice-president, 
secretary,  and  treasurer.  The  secretary  was  made  superintendent  of  institutes,  and 
was  empowered  and  directed  to  form  neighborhood  farmers'  clubs.  A  memliership 
fee  of  25  cents  was  fixt  as  the  annual  dues  of  each  person. 

Under  this  organization  a  "Strawberry"  meeting  was  held  at  the  store  of  J.  W. 
Dudley  on  June  8,  1889.  The  fruit  committee  held  another  meeting  at  the  fair  grounds 
in  Parkersburg  on  July  27,  and  a  picnic  and  farmers'  institute  was  held  on  August  15, 
at  which  T.  B.  Terry,  of  Ohio,  was  engaged  to  lecture.  This  was  the  first  regular  insti- 
tute held  by  the  society  and  was  very  successful.  About  300  persons  were  in 
attendance. 

At  a  meeting  of  the  society  held  in  December  arrangements  were  made  for  the  hold- 
ing of  an  institute  at  the  court-house  in  Parkersburg  on  January  21  and  22,  1890. 
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This  moctinji:  proved  a  success  beyond  all  expectation.  John  A.  Myers  of  the  experi- 
ment station;  I).  D.Johnson,  of  Tyler  County;  Oliver  (larals,  of  Pleasants  County;  D.  (i. 
White,  of  Pennsylvania;  A.  A.  Kellar,  Judge  Looniis,  Mayor  J.  15.  Gihlx'us.  J.  A, 
Ilutchinton,  H.  C.  Henderson,  and  A.  D.  Hopkins,  of  A\'ood  County,  were  the  priii- 
cipal  speakers. 

An  evening  session  was  held  for  the  purpose  of  discussing  plans  for  interesting  farm- 
ers thruout  the  State  in  institute  work  and  to  take  steps  toward  securing  State  and 
other  aid  in  canying  out  the  objects  of  the  Farmers'  Institute  Society  of  West  Virginia. 

At  the  close  c.f  the  institute  S.  S.  Stone,  D.  D.  Johnson,  and  John  A.  Hutchinson 
were  api)ointed  a  committee  to  go  before  the  legislature,  then  in  session,  and  urge  upon 
that  body  the  importance  of  appropriating  an  amount  of  money  sufficient  to  enable 
this  society,  the  board  of  regents  of  the  State  University,  or  both,  to  organize  and  con- 
duct farmers"  institutes  in  the  State.  Three  bills  were  prepared  by  A.  D.  Hopkins 
and  submitted  to  this  committee  on  February  3,  1890,  one  of  which  was  selected  and 
presented  on  February  16  by  the  committee  before  the  joint  committee  of  finance  of 
the  senate  and  house,  asking  for  an  appropriation  of  $5,000  for  farmers'  institute  work. 
The  bill  past  the  house,  giving  the  Farmers'  Institute  Society  of  West  Virginia  $2,000 
for  the  purpose  of  holding  farmers'  institutes,  the  vote  standing  36  to  15.  The  bill 
then  went  to  the  senate,  where  an  amendment  was  made  to  strike  out  the  Farmers' 
Institute  Society  and  insert  the  board  of  regents  of  the  West  Virginia  University,  which 
was  carried.  An  amendment  was  then  proposed  to  place  the  funds  under  the  control 
of  the  executive  committee  of  the  board  of  regents  for  the  experiment  station,  which 
also  carried.  At  this  point  unexpected  opposition  was  encountered.  Senator  Knott, 
of  Jefferson  County,  the  master  of  the  State  Grange,  moved  to  strike  out  the  entire 
clause  making  the  appropriation,  and  as  this  was  offered  by  the  farmers'  representative 
in  the  senate,  it  carried  and  the  bill  was  defeated. 

At  a  meeting  (;f  the  society  April  29,  1890,  in  Parkersburg,  the  secretary,  in  an  address 
upon  the  subject  of  farmers'  institutes,  discussing  the  failure  of  the  State  approjiri- 
ation,  stated: 

It  appears  now  that  the  only  available  resource  from  which  we  can  look  for  aid  is 
thru  the  board  ( f  regents  of  the  State  University.  I  would  therefore  move  that 
someone  be  apjjointed  to  attend  the  annual  meeting  of  the  board  at  Morgantown  next 
June  to  solicit  such  aid  in  this  work  as  is  in  their  power  to  give,  until  we  can  determine 
whether  or  not  State  aid  will  be  extended  at  the  next  session  of  the  legislature. 

After  a  discussion  the  secretary  was  appointed  to  go  before  the  board  of  regents  of  the 
State  University  at  its  annual  meeting  in  June  and  solicit  aid  from  that  body  in  estab- 
lishing institute  work  in  the  State.  On  June  11  the  secretary,  in  pursuance  of  this 
action,  presented  the  resolutions  of  the  society  before  the  board  of  regents  and  requested 
them,  in  the  name  of  the  institute  society,  to  assist  it  in  holding  a  State  institute  at 
Parkersburg  in  August,  and  to  otherwise  assist  the  society  in  extending  a  system  t  f 
farmers'  institutes  to  other  counties  of  the  State.  The  board  of  regents,  in  compliance 
with  this  request,  appointed  D.  D.  Johnson,  of  the  agricultural  experiment  station,  to 
assist  in  organizing  county  farmers'  institutes  in  the  different  counties  of  the  State, 
his  expenses  being  paid  out  of  the  station  fund.  Colonel  Johnson  proceeded  to  organize 
county  institutes  during  the  following  month  (July,  1890)  in  Lewis,  Harrison,  and 
Barbour  counties. 

In  the  meantime  the  institute  society  took  active  steps  toward  holding  a  State 
institute  at  Parkersburg  on  August  28  and  29,  1890.  The  institute  was  held  at  the 
time  and  place  mentioned,  but  was  only -a  partial  success. 

During  December,  1890,  Colonel  Johnson  conducted  farmers'  institutes  in  Marshall, 
Wetzel,  Tyler,  and  Pleasants  counties. 

On  January  21,  1891,  the  director  of  the  experiment  station  and  the  secretary  of  the 
Farmers'  Institute  Society  arranged  for  a  series  of  farmers'  institutes  which  were  con- 
ducted by  members  of  the  experiment  station  staff,  assisted  by  county  institute 
societies   and   individual  farmers    in  Wood,  Barbour,  Mineral,  Berkeley,  Monroe, 
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Kanawha,  Calx'll,  Masoii,  and  Jackson  counties.  Two  days  were  devoted  to  each 
institute,  including  oneor  two  night  sessions.  (Mlier  institutes  were  hehl  during  the 
year. 

The  legislature  cf  ISUl  had  provided  for  the  formation  of  a  State  board  of  agriculture, 
which  took  up  the  work  and  conduct (>d  a  series  of  institutes  thruout  the  State  in  Green- 
brier, Wood,  Harrison,  Berkeley,  and  Jefferson  counties,  and  assistance  was  rendered 
in  condticting  these  institutes  by  members  of  the  experiment  station  staff. 

The  second  semiannual  meeting  (;f  the  State  Board  cf  Agriculture  of  West  Virginia 
was  held  at  Morgantown  Octoljer  5, 1891 .  There  were  present  T.  C.  Atkeson,  president, 
B.  F.  Fisher,  C.  R.  Sperrow,  J.  M.  Rowan,  and  H.  M.  Turner,  secretary.  To  this 
session  the  director  and  members  cf  the  State  experiment  station  and  the  members  ( f 
the  board  of  regents  cf  the  State  University  were  invited  to  meet  the  board  for  the  pur- 
pose of  exchanging  views  upon  matters  pertaining  to  the  work  for  which  the  State 
board  of  agriculture  had  been  established.  D.  D.  Johnson,  agriculturist  cf  the  exper- 
iment station,  addrest  the  board  relative  to  its  future  work  in  cooperation  with  the 
experiment  station.  He  spoke  cf  the  difficulty  in  getting  the  farmers  cf  the  State  to 
study  the  science  (  f  progress  in  farming,  and  the  tendency  to  find  fault  with  any  effort 
made  to  interest  them  in  institutes  and  other  work  that  w^ould  be  likely  to  assist  them, 
and  he  also  spoke  c  f  the  advisability  of  the  board  and  the  director  cf  the  experiment 
station  cooperating  in  the  institute  work.  A  committee,  consisting  cf  members  of  the 
board  of  regents  cf  the  State  University,  met  with  the  board  at  a  special  session.  This 
committee  was  composed  of  the  following  gentlemen:  J.  A.  Robinson,  C.  L.  Smith, 
A.  E.  Bennett,  and  J.  F.  Brown.  There  were  also  present  at  the  meeting  J.  A.  Myers, 
director  of  the  experiment  station,  and  A.  D.  Hopkins,  entomologist.  Doctor  Myers 
addrest  the  meeting  at  some  length  upon  the  work  the  station  was  doing,  and  was 
followed  by  Major  Bennett,  Mr.  Brown,  and  others  (;f  the  committee  of  regents.  T.  C. 
Atkeson,  president  cf  the  l)oard  of  agriculture,  addrest  the  meeting  and  stated  that  the 
board  desired  to  act  in  harmony  with  the  university  and  station. 

Mr. Thrown,  of  the  committee  cf  the  board  cf  regents,  offered  the  following  resolution: 

Resolved,  That  it  is  the  sense  cf  this  committee  that  the  agriculturist  do,  upon  such 
reasonable  occasions  as  may  be  approved  by  the  director  (,f  the  station,  attend  and 
lecture  upon  appropriate  sul)jects  at  the  institutes  held  thru  the  State  under  the 
auspices  of  the  State  board  of  agriculture,  and  that  permission  be  granted  the  professor 
cf  agriculture  in  like  manner  to  attend  and  lecture  at  such  institutes,  with  the  approval 
of  the  executive  committee,  and  this  resolution  shall  apply  as  well  to  the  director  of  the 
station  and  to  the  other  members  cf  the  station  staff,  the  latter  at  the  direction  of  the 
said  director;  and  it  is  further 

Resolved,  That  the  actual  traveling  expenses  of  such  agriculturist  and  professor  in 
and  abotit  said  business  shall  be  paid  out  of  such  funds  of  the  station  and  department 
as  may  be  available  therefor. 

The  resolution  was  adopted  and  the  meeting  adjourned. 

The  board  <f  agriculture  met  the  next  day,  October  7,  1891,  in  the  library  of  the 
experiment  station,  and  upon  invitation  J.  A.  Myers,  director,  and  the  station  staff, 
appeared  and  a  joint  meeting  was  held.  The  resolution  past  by  the  committee  of 
university  regents  was  read  and  thoroly  discust.  A  plan  was  finally  agreed  upon  for 
holding  farmers'  institutes  in  each  Congressional  district  in  the  State  and  accordingly 
there  were  held,  under  the  auspices  cf  the  board,  institutes  at  the  following  places: 
Ronceverte,  November  5  and  G;  Parkersburg,  November  9  and  10;  Clarksburg,  Novem- 
ber 17  and  18,  and  Charlestown,  November  19  and  20.  The  experiment  station  staff 
held  institutes  at  Kingwood  and  other  places  in  the  State  about  the  .same  time. 

The  farmers  were  slow  to  realize  the  value  of  the  institutes,  and  the  work  did  not 
progress  very  rapidly  for  some  time,  except  in  Ohio  County,  where  a  society  had  been 
organized  by  the  local  farmers  and  an  active  interest  taken  in  the  institutes.  The 
first  institute  held  in  Ohio  County  met  at  Wheeling,  March  2(5  and  27,  1891.  and  a  per- 
manent society  was  organized  with  the  following  officers:  J.M.Brown,  president;  J.W. 
Garvin,  vice-president;  J.  G.  Leasure,  secretary,  and  L.  P.  Sisson,  treasurer.     This 
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organization  was  maintained  by  its  nioml)i'rs  until  ISOO,  when  it  roceivcd  assistance 
from  the  State  board  of  agriculture.  From  March,  1891,  to  January  30,  1904,  from  one 
to  two  successful  institutes  were  held  each  year. 

In  1892  a  farmers'  agricultural  society  was  organized  at  Pleasant  Valley,  Marshall 
County,  which  held  regular  meetings  for  the  discussion  of  farm  topics.  This  organiza- 
tion formed  the  nucleus  of  what  may  l)e  considered  one  of  the  best  institute  organiza- 
tions in  the  State.  The  meetings  are  well  attended  by  the  farmers  and  their  families, 
and  one  session  of  each  institute  is  devoted  to  domestic  science.  A  similar  organization 
has  been  maintained  in  Barl>our  County  for  several  years,  where  the  farmers  of  their 
own  accord  hold  regular  meetings  for  the  purpose  of  "'educating  the  mind  and  training 
the  hand."  It  is  easy  to  understand  why  such  a  county  is  called  one  of  the  l)anner 
institute  counties  of  the  State.  The  society  meets  regularly  each  month,  in  addition 
to  holding  one  or  two  annual  institutes. 

These  counties  are  referred  to  in  this  connection  because  of  the  progressive  spirit  they 
manifested  in  the  early  history  of  the  institute  movement  in  the  State.  Great  i)rogress 
is  being  made  in  many  of  the  other  counties,  where  from  one  to  four  institutes  are  held 
each  year. 

From  March,  1891,  until  Octolx-r,  1897,  the  institutes  were  mostly  conducted  by  the 
members  of  the  board,  each  member  being  assigned  to  look  after  the  institutes  in  his 
district.  No  compensation  was  allowed  for  the  time  and  services  rendered.  Actual 
traveling  expenses  incurred  were  paid  out  of  the  appropriation  made  to  meet  the 
current  expenses  of  the  board.  Gradually  the  farmers  began  to  appreciate  the  work 
that  was  being  done  to  improve  their  condition,  which  created  a  greater  demand  for 
institutes. 

It  was  soon  found  that  some  special  effort  must  be  made  to  meet  the  demands  of  the 
farmers  for  additional  meetings  and  also  to  extend  the  institutes  into  the  more  remote 
sections  of  the  State. 

With  this  in  view,  a  resolution  was  past  at  a  meeting  of  the  board  held  October  4, 
1897,  creating  the  office  of  institute  director,  and  C.  C.  Brown,  of  Charleston,  was 
elected  to  the  office  for  the  term  of  two  years.  In  prescribing  the  duties  of  the  d irector 
the  resolution  says,  in  part: 

The  duties  of  said  director  shall  l)e  to  superintend  and  have  direction  of  and  arrange 
for  the  holding  of  all  farmers'  institutes  in  the  State,  under  such  rules  and  regulations 
as  may  be  prescribed  by  the  board,  and  as  set  forth  in  chapter  22,  section  5,  of  the  act 
of  1895. 

Under  the  supervision  of  the  institute  director,  a  special  effort  was  made  to  hold  at 
least  one  institute  in  each  county,  and  the  work  was  prosecuted  with  more  or  less  suc- 
cess. In  some  parts  of  the  State  they  were  missionary  in  character,  since  they  opened 
the  way  for  the  performance  of  a  more  substantial  work  in  the  future.  The  success 
attending  the  efforts  of  the  institute  director  fulfilled  the  hopes  that  inspired  his 
appointment  to  the  extent  that  the  office  was  continued. 

At  the  meeting  of  the  board,  October  18,  1899,  D.  M.  Sullivan  was  elected  institute 
director  for  the  term  of  two  years.  The  name  of  the  office  was  changed  at  the  meeting 
of  the  board  held  April  7,  1902,  to  that  of  superintendent  of  institutes,  and  J.  B.  Garvin 
was  elected  for  the  remainder  of  that  term.  At  a  meeting  held  October  5,  1903,  he  was 
reelected  for  the  term  of  two  years. 

Various  plans  have  been  devised  to  create  interest  among  the  farmers  and  to  insure 
good  attendance  at  the  meetings,  so  that  the  board  might  be  justified  in  sending  out 
first-class  instructors.  A  recent  plan  adopted  by  the  board  is  to  require  that  petitions 
l)e  sent  in  requesting  institutes.  Each  society  is  furnished  with  two  blank  petitions 
for  the  purpose  of  securing  the  names  of  farmers  who  agree  to  help  work  up  the  institute. 
One  copy  of  the  petition,  signed  by  at  least  ten  or  more  farmers,  is  returned  to  the 
office  of  the  superintendent  of  institutes,  where  it  is  placed  on  file.  One  copy  is  kept 
by  the  secretary  of  the  local  society.  Ample  time  is  given  for  circulating  and 
returning  these  petitions  before  the  inst  itute  committee  meets. 
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Tho  institute  committoo  is  appointod  by  the  l)oard,  and  consists  of  two  members 
of  the  board  and  the  superintendent  of  institutes.  The  committee  examines  and  con- 
siders each  petition  and  arranges  the  places  and  dates  into  divisions.  The  committee 
also  selects  the  institute  instructors  who  are  to  have  charge  of  the  different  divisions. 
When  this  work  is  completed,  a  list  of  topics  is  furnished  the  local  committee  of  each 
society,  from  which  topics  for  the  program  are  selected  and  returned  to  the  office  of 
the  superintendent  of  institutes,  who  has  them  printed  and  Returned,  together  with 
printed  posters  to  be  used  for  advertising  the  meetings.  It  is  urged  that  due  notice  of 
the  meetings  be  published  in  the  local  papers.  Circular  letters  are  also  mailed  to  indi- 
vidual farmers  in  the  community  where  the  institute  is  to  l^e  held,  signed  by  the 
in.structor  who  is  to  have  charge,  and  printed  postal  cards  are  furni.shed  the  secretaries, 
to  be  used  in  a  similar  manner. 

This  plan  systematically  carried  out  has  been  more  successful  than  any  other  which 
has  yet  been  tried.  From  80  to  90  institutes  are  held  each  year  in  the  55  counties  of  the 
State. 

WISCONSIN. 

In  Wisconsin  the  State  Agricultural  Society,  the  Northern  W'isconsin  Agi-icultural 
Society,  the  Dairymen's  Association,  and  the  Horticultural  Society  all  were  holding 
meetings  of  an  institute  nature,  and  Doctor  Henry,  of  the  agricultural  college,  had  held 
farmers'  meetings  at  different  points  in  the  State  long  before  the  State  system  of  farmers' 
institutes  was  thought  of,  and  it  is  more  than  probable  that  the  effects  of  these  agri- 
cultural meetings,  or  institutes,  and  the  good  they  were  doing,  had  much  to  do  in 
bringing  about  the  establishment  of  an  organized  State  system. 

The  law  establishing  a  system  of  farmers'  institutes  for  Wisconsin  was  introduced  into 
the  Wisconsin  legislature  of  1884-85  by  C.  E.  Estabrook,  of  Milwaukee. 

The  bill  introduced  by  Mr.  Estabrook  past  the  Wisconsin  legislature  in  1885.  The 
act  carried  with  it  an  annual  appropriation  of  $5,000.  Two  years  later  it  was  amended 
and  the  appropriation  was  increased  to  $12,000  per  annum. o 

The  amended  act  gave  authority  to  the  board  of  regents  of  the  State  University  to 
hold  farmers'  institutes  and  empowered  the  board  to  make  such  rules  for  their  regula- 
tion as  it  might  deem  proper. 

The  farm  committee  of  the  university  board  of  regents  selected  the  late  W.  H.  Morri- 
son as  the  first  superintendent,  with  an  office  room  in  the  capitol  building,  and  gave 
him  almost  absolute  power  in  organizing  and  perfecting  the  institute  system.  Since 
1894  the  present  superintendent  has  conducted  the  work. 

Mr.  Morrison  had  experience  as  a  farmer,  county  superintendent  of  schools,  and  sec- 
retary of  the  well-known  Walworth  County  Agi-icultural  Society,  whose  annual  fairs 
have  become  celebrated  thruout  the  State  and  country.  His  good  judgment  and 
remarkable  organizing  ability  rapidly  brought  the  Wisconsin  system  of  institutes  into 
such  good  working  order  that  other  States  and  Provinces,  formulating  systems  for  them- 
selves, drew  upon  llr.  Morrison  very  largely  for  their  plans.  An  average  of  44  meetings 
were  held  during  the  first  two  years  with  the  $5,000  appropriation.  During  the  next 
seven  years  an  average  of  70  meetings  were  held,  and  in  the  past  ten  years  an  average 
of  112  have  been  held  annually,  with  11  cooking  schools  additional,  each  season  during 
the  past  eight  years.  For  the  past  ten  years  the  aggregate  attendance  has  been  about 
50,000  per  year. 

The  Wisconsin  institutes  are  what  the  name  indicates — genuine  farmers'  institutes, 
being  actually  held  by  the  farmers  themselves.  The  superintendents  of  the  work 
both  have  been  practical  farmers,  and  the  workers  are  chosen  from  the  best  farmers  in 
the  State,  those  whose  live  stock  and  farm  products  have  won  prizes  at  the  greatest 
shows  in  the  country  and  have  topt  the  best  markets  for  farm  products;  men  who 
had  a  reputation,  not  only  in  their  own  localities  but  thruout  the  State,  as  its  best 

a  See  IT.  S.  Dept.  Agr.,  Office  of  Experiment  Stations  Bui.  135  (Revised),  p.  34. 
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stock  breeders  and  farmers  before  they  were  called  to  the  institute  platform.  The 
farmers  ask  for  these  meetings  and  feel  that  they  are  their  own. 

Dm'ing  1886-87  Superintendent  Morrison  became  convinced  that  the  best  thoughts 
and  suggestions  brought  out  in  the  different  discussions  should  be  preserved,  and 
accordingly  ])egan  the  publication  of  the  Wisconsin  Farmers'  Institute  Bulletin.  This 
has  been  continued  annually.  The  material  for  this  bulletin  is  secured  by  holding  a 
round-up  institute,  at  which  the  institute  workers  of  the  State  are  l)rought  together 
along  with  some  of  the  professors  from  the  agricultural  college  and  a  number  of  institute 
lecturers  from  other  States.  The  papers,  addresses,  and  discussions  presented  at  this 
meeting  are  stenographically  reported  and  edited  into  a  bulletin. 

In  1887,  31,000  copies  of  Bulletin  No.  1  were  issued.  In  1890  the  issue  was  increased 
to  40,000,  in  1895  to  50,000,  and  in  1896  to  60,000.  One  hundred  thousand  could  now 
be  profitably  used,  but  the  funds  will  not  permit  the  publication  of  so  large  an  issue. 
Eight  thousand  cloth-bound  bulletins  are  turned  over  to  the  superintendent  of  public 
instruction  to  be  placed  in  the  school  district  libraries  of  the  State.  The  balance  of 
them  are  distributed  at  the  institutes  and  thru  the  local  press,  creameries,  cheese  fac- 
tories, farmers'  clubs,  agricultural  societies,  farmers,  and  business  men. 

The  cost  of  the  preparation,  editing,  printing,  and  distributing  of  this  bulletin  of  320 
pages  is  about  $6,000.  Part  of  this,  however,  is  returned  from  funds  received  for  the 
limited  amount  of  advertising  placed  in  its  pages. 

Midwinter  fairs  under  the  local  management  are  held  in  connection  with  many  of 
the  two-day  winter  institutes  where  prizes  for  products  of  the  farm  and  home,  varying 
in  amount  of  premiums  from  |10  up  to  $2,500.  have  been  offered.  Where  properly 
managed  this  fair  feature  adds  very  much  to  the  interest. 

The  methods  followed  in  conducting  Wisconsin  institutes  partake  both  of  the  fea- 
tures of  a  school  and  of  a  conference.  A  petition,  signed  by  farmers  and  business  men, 
is  sent  in  to  the  management,  in  which  they  proffer  a  free  hall  and  agree  to  look  after 
the  local  details  without  any  expense  to  the  State  fund.  The  institutes  are  located 
by  the  superintendent  by  selecting  from  the  places  making  application  in  such  a 
manner  as  to  best  cover  the  entire  State.  These  meetings  are  thoroly  advertised  by 
sending  out  posters  and  programs  and  by  notices  thru  the  local  press. 

The  winter  meetings  are  two  days  each.  Upon  the  first  day  three  sessions  are  held 
and  but  two  upon  the  second  day.  The  evening  session,  which  is  held  the  evening  of 
the  first  day,  is  devoted  to  educational  topics,  in  which  the  school  officers  usually  take 
part  with  the  institute  workers. 

In  attending  each  meeting  the  conductor  of  the  corps  of  workers  impresses  upon  the 
farmers  the  fact  that  it  is  their  meeting  and  that  they  are  expected  to  take  an  active 
part  in  all  the  discussions. 

The  speakei's  give  an  opening  lecture  of  from  fifteen  to  twenty  minutes  in  length 
which  is  followed  by  a  twenty  to  thirty  minute  discussion,  the  greater  part  of  which  is 
devoted  to  asking  questions  by  the  farmers,  and  to  brief,  pointed  answers  to  the  same 
by  the  institute  workers,  with  an  occasional  short  statement  of  experience  and  experi- 
ments by  those  present. 

The  conductor  at  each  meeting  promptly  shuts  off  all  partizan  political  discussions 
or  statements  based  on  ignorance,  prejudice,  or  superstition.  Charts  are  used  exten- 
sively in  all  discussions.     Models  and  animals  are  also  sometimes  used. 

A  stock-judging  institute  was  held  a  few  years  ago  under  the  direction  of  the  super- 
intendent of  farmers'  institutes  ?t  the  Waukesha  County  Fair,  since  which  time  sev- 
eral counties  have  adopted  the  plan  and  require  the  judges  to  briefly  state  the  reasons 
for  their  awards. 

All  meetings  are  reported  to  the  vsuperintendent  by  the  conductors  in  charge.  The 
reports  of  each  meeting  aim  to  give  a  general  view  of  the  agricultural  conditions  of  the 
section  in  which  the  meeting  is  held  and  are  made  upon  uniform  Vdanks  furnished  to 
each  conductor  for  the  purpose.  One  object  of  these  reports  is  to  aid  the  superintend- 
ent in  planning  future  work  in  the  same  district. 
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Since  1895  from  10  to  Ki  one-day  institutes  have  been  held  in  the  timber  districts 
of  central  and  northern  Wisconsin,  where  farmers  are  making  homes  by  clearing  up 
the  timber  land  that  has  been  logged  over.  These  meetings  have  been  very  success- 
ful and  in  great  demand,  and  we  believe  have  done  much  toward  developing  better 
methods  of  farming,  better  bred  live  stock,  and  the  dairy  industry  in  particular.  Many 
cheese  and  butter  factories  have  been  established  as  the  results  of  these  meetings. 

The  farmers  of  Wisconsin  at  first  were  suspicious  of  the  farmers'  institutes,  looking 
upon  them  as  a  political  move  or  an  advertising  medium  for  stock  breeders  or  for  the 
agricultural  college  and  the  State  university,  and  quite  often  spoke  of  the  institute 
workers  and  speakers  as  theorists.  This  spirit  has  been  entirely  overcome  by  the 
employment  of  practical  farmers  as  institute  instructors,  until  now  the  farmers  of  Wis- 
consin have  full  confidence  in  the  institute  and  its  teachings. 

The  Wisconsin  system,  while  it  may  not  be  the  1)est  under  all  conditions  and  circum- 
stances, seems  to  be  very  satisfactory  to  Wisconsin  farmers.  It  lays  claim  to  being  the 
oldest  organized  State  system  in  the  country  and  has  been,  to  some  extent,  studied  by 
representatives  from  other  States  and  from  foreign  countries,  and  some  of  its  plans  have 
been  worked  into  many  systems  now  in  operation  thruout  the  country. 

The  work  in  Wisconsin  has  grown  and  developed  so  much  that  the  greatest  need  now 
is  more  funds  to  meet  the  many  calls  for  institutes  which  can  not  at  present  be  satisfied. 
So  far  as  Wisconsin  is  concerned,  farmers'  institutes  have  come  to  stay,  and  the  only 
question  now  is  how  to  keep  them  advancing  so  as  to  satisfy  the  demands  upon  them. 

WYOMING. 

The  first  active  steps  toward  establishing  farmers'  institutes  in  Wyoming  were  taken 
at  a  meeting  of  the  State  industrial  committee  held  at  Sheridan,  October  7-9,  1903. 

At  this  meeting,  in  pursuance  of  some  suggestions  made  before  the  committee  in  an 
address  by  the  Farmers'  Institute  Specialist  of  the  National  Department  of  Agricul- 
ture, steps  were  taken  by  representatives  of  the  State  agricultural  and  mechanical 
college,  and  of  the  State  agricultural  experiment  station  to  organize  the  institute  work 
and  endeavor  to  secure  an  appropriation  from  the  State  in  its  behalf. 

The  State  agricultural  college  and  the  experiment  station  had  been  planning  for  the 
organization  of  this  work  for  some  years  and  had  held  at  the  college  the  previous  year 
a  meeting  to  which  the  farmers  of  the  State  had  been  invited.  The  difficulties  due  to 
the  sparsely  settled  condition  of  the  country  districts  and  the  lack  of  railroad  commu- 
nication made  it  impractical)le  for  the  members  of  the  college  faculty  and  the  experi- 
ment station  staff  to  visit  the  rural  communities  without  additional  aid  from  some  source 
outside  of  the  college  and  station  funds  to  meet  the  expense. 

To  provide  for  this.  Director  B.  C.  Buffum,  of  the  State  experiment  station  prepared 
a  bill  which  was  presented  before  the  eighth  general  assembly  of  the  State  at  its  session 
of  1903-4,  which  was  incorporated  in  the  general  appropriation  bill  and  past. 

The  portion  relating  to  farmers'  institutes  is  section  47  of  the  general  appropriation 
bill,  and  provides  $2,000  for  the  purpose  of  holding  farmers'  institutes  and  short  courses 
in  stock  judging,  agronomy,  and  general  farming,  the  meetings  to  be  arranged  at  such 
places  and  at  such  times  as  will  accommodate  the  people  of  the  community  in  which 
the  meetings  may  be  desired.  The  institutes  or  short  courses  are  placed  in  charge  of 
the  agricultural  department  of  the  university  which  arranges  the  necessary  details  of  the 
meetings.  The  board  of  trustees  of  the  university  is  given  authority  to  employ  instruct- 
ors and  lecturers,  to  provide  equipment,  and  to  meet  any  necessary  expenses  incident 
to  the  meetings. 

The  first  community  to  avail  itself  of  the  provisions  of  this  act  was  Cody,  Bighorn 
County,  where  Director  Buffum  conducted  a  three-day  institute  on  March  29,  30,  and 
31,  1905.  This  was  the  first  State  institute  held  in  Wyoming  and  will  be  followed  by 
others  at  the  close  of  the  farming  season. 

o 


LIST  OF  PUBLICATIONS  OF  THE  OFFICE  OF  EXPERIMENT  STATIONS  ON 
FARMERS'  INSTITUTES. 

BULLETINS. 

Bulletin  No.  79.— Fanners'  Institutes— History  and  Status  in  the  United  States  and  Canada.    By  11.  L. 

BaUey.    Pp.34.    1900. 
Bulletin  No.  110. — Proceedings  of  the  Sixth  .\nnual  Meeting  of  the  American  Association  of  Fannrrs' 

Institute  Workers,  held  at  Buffalo,  N.  Y.,  September  18  and  19,  1901.    Edited  by  A.  C.  True,  I).  J. 

Crosby,  and  G.  C.  Creelman,    Pp.  5.5. 
Bulletin  No.  120.— Proceedings  of  the  Seventh  Annual  Meeting  of  the  American  Association  of  Farmers' 

Institute  Workers,  held  at  Washington,  D.  C,  June  24-26,  1902.    Edited  by  A.  C.  True  and  P.  J. 

{?rosby  for  the  Oflice  of  Experiment  Stations  and  G.  C.  Creelman  for  the  Association.    Pp.  119. 
Bulletin  No.  135  (Revised). — Legislation  Relating  to  Farmers'  Institutes  in  the  United  States.    By 

John  Hamilton,  Farmers'  Institute  Specialist.    Pp.  53.    1905. 
Bulletin  No.  13S.— Proceedings  of  the  Eighth  Annual  Meeting  of  the  American  Association  of  Farmers' 

Institute  Workers,  held  at  Toronto,  Ontario,  June  23-2fi,  1903.    Edited  by  W.  H.  Beal  for  the  Office 

of  Experiment  Stations  and  G.  C.  Creelman  for  the  Association.    Pp.  119. 
Bulletin  No.  154. — Proceedings  of  the  Ninth  Annual  Meeting  of  the  American  Association  of  Farmers' 

Institute  Workers,  held  at  St.  Louis,  Mo.,  October  18-20,  1904.    Edited  by  W.  II.  Beal  and  John 

Hamilton  for  the  Office  of  Experiment  Stations  and  G.  C.  Creelman  for  the  Association.    Pp.  91. 
Bulletin  No.  155.— Agricultural  Instruction  for  Adults  in  the  British  Empire.    By  John  Hamilton. 

Pp.  96.    1905. 
Bulletin  No.  163. — Agricultural  Instruction  for  Adults  in  Continental  Countries.    By  Jolm  Hamilton. 

Pp.  32.    1905. 
Bulletin  No.  165.— Proceedings  of  the  Tenth  Annual  Meeting  of  the  American  Association  of  Farmers' 

Institute  Workers,  held  at  Washington,  I>.  C,  November  9-11,  1905.    I'Mited  by  W.  H.  Beal  and 

John  1  lamilton  for  the  (^flic(^  of  Experiment  Stations  and  G.  C.  Creelman  for  the  Association.   Pp.  95. 
Bulletin  No.  166. — Course  in  Cheese  Making  for  Movable  Schools  of  Agriculture.    By  L.  L.  Van  Slyke. 

Pp.  63.    1906. 

f  CIRCULAR. 

Circular  No.  51  (Revi.sed). — List  of  State  Directors  of  Pajmers'  Institutes  and  Institute  Lecturers  of 
the  United  States.    By  John  Hamilton.    Pp.32.    1906. 

SEPARATES. 

Farmers'  Institutes  in  the  United  States.    By  D.  J.  Crosby.    Reprint  from  the  Annual  Report  of  the 

Office  of  Experiment  Strtions  for  the  year  ended  June  30,  1902.    Pp.  25. 
Farmers'  Institutes  in  the  United  States.    By  John  Hamilton.    Reprint  from  Annual  Report  of  the 

Office  of  Experiment  Stations  for  the  year  ended  June  30,  1903.    Pp.  57. 
Farmers'  Institutes.    ByJohn  Hamilton.     Reprint  from  Yearbook,  Department  of  Agriculture,  1903- 

Pp.10.' 
Annual  Report  of  Farmers'-  Institutes.    By  John  Hamilton.    Reprint  from  Aimual  Report  of  the 

Office  of  Experiment  Stations  for  the  year  ended  June  30, 1904.    Pp.  58. 
Annual  Report  of  Farmers'  Institutes.    By  John  Hamilton.    Reprint  from  Annual  Report  of  the 

Office  of  Experiment  Stations  for  the  year  ended  June  30,  1905.    Pp.  54. 
Farmers'  Institutes  in  the  United  States.    By  John  Hamilton.    Doc.  No.  711.    Pp.  20.    A  pamphlet 

prepared  for  distribution  at  the  Louisiana  Puchase  Exposition. 

LECTUEE.S. 

Farmers'  Institute  I^ecture  No.  1.  Syllabus  of  Illustrated  Lecture  on  the  Care  of  Milk,  accompanied 
with  44  lantern  slides.    By  R.  A.  Pearson.    Pp.  12.    1904. 

Farmers'  Institute  Lecture  No.  2.  Syllabus  of  Illustrated  Lecture  on  Potato  Diseases  and  their  Treat- 
•    ment,  accompanied  with  47  lantern  slides.    By  F.  C.  Stewart  and  H.  J.  Eustace.    Pp.30.    1904. 

Farmers'  Institute  Lecture  No.  3.  Syllabus  of  Illustrated  Lecture  on  Acid  Soils,  accompanied  with  53 
lantern  slides.    By  H.  J.  Wheeler.    Pp.28.    1904. 

Farmers"  Institute  Lecture  No.  4.  Syllabus  of  Illustrated  Lecture  on  Profitable  Cattle  Feeding,  accom- 
panied with  45  lantern  slides.    By  F  B.  Mumford.    Pp.21.    1905. 

Farmers'  Institute  I^ecture  No  5.  Syllabus  of  Illustrated  I/Ccture  on  Silage  and  Silo  Construction  for 
the  South,  accompanied  with  ,50  lantern  slides.    By  A.  M.  Soule.    Pp.  31.    1905. 

Farmers'  Institute  Lecture  No.  6.  Syllabus  of  Illustrated  Lecture  on  Essentials  of  Successful  Field 
Experimentation,  accompanied  with  32  lantern  slides.    By  C.E.  Thome.    Pp.24.    1905. 


New  York  Botanical   Garden   Librar 


3  5185  00259   8488 


^ 


